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Volume I, Execut ive  Sumnarl 

Volume I con ta ins  an overv iew o f  t h e  MOD-5A Program. These t o p i c s  are  covered: 

Ob jec t i ves  o f  t h e  MOD-5A Program 

D e s c r i p t i o n  o f  t h e  F i n a l  Design (Model 304.2) 

Cost o f  Energy 

Power Output 

Trade-Off S tud ies  

Development Tests 

Analyses o f  Loads and Dynamics 

Manufac tur ing  and Q u a l i t y  Assurance and Safe ty  Plans 

Volume 11, Conceptual and P r e l i m i n a r y  Design 

These sec t i ons  compri-se Volume 11, which i s  d i v i d e d  i n t o  two books, as f o l l o w s :  

Book 1 1.0 Summary 

2.0 I n t r o d u c t i o n  

3.0 Design Requirements 

4.0 Conceptual Design S tud ies  

5.0 Design, Development, and Op t im iza t i on  

6.0 System Dynamics Analys i s  

7.0 System Loads Ana lys is  

Book 2 8.0 Development Tests 

9.0 Design C r i t e r i a  

Appendix A System S p e c i f i c a t i o n  

Appendix B Design Load Tables 

Volume 111, F i n a l  Design and System D e s c r i p t i o n  

These sec t i ons  comprise Volume 111, which i s  d i v i d e d  i n t o  two books, as 

f o l l o w s :  

Book 1 1.0 Summary 

2.0 I n t r o d u c t i o n  

3.0 System D e s c r i p t i o n  - Model 304.2 

4.0 , Rotor  Subsystem 

5.0 D r i v e t r a i n  Subsystem 

6.0 Nace l l  e Subsystem 

7.0 Tower and Foundation Subsystems 





Book 2 8.0 Power Generat ion Subsystem 

9.0 Con t ro l  and Ins t rumen ta t i on  Subsystems 

10.0 Manufactur ing 

11.0 S i t e  and E r e c t  i o n  

12.0 Q u a l i t y  Assurance and Safety 

13.0 FMEA, RAM and Maintenance 

Appendix A C.F. Braun & Company - Foundation Design C r i t e r i a  

Appendix B GE - Product  Assurance Program P lan f o r  t h e  MOD-5A WTG 

Program 

Appendix C GE - System Safety P lan  f o r  t h e  MOD-5A Program 

Appendix D GE - MOD-5A C o n f i g u r a t i o n  Management P lan  

Appendix E GE - MOD-5A Defec t  Reports f o r  Development Hardware 

Appendix F GE - MOD-5A Program Qua1 i t y  Assurance Requirements f o r  

t h e  Con t ro l  o f  Raw M a t e r i a l s  and t h e  Blade F a b r i c a t i o n  

Process 

Appendix G GE - Statement o f  Work f o r  t h e  E r e c t i o n  of t h e  MOD-5A 

WTG Yaw, Nace l l e  and Blade Subsystems 

Volume I V, Drawings and S p e c i f i c a t i o n s  

T h i s  volume con ta ins  t h e  numbered drawings and s p e c i f i c a t i o n s  f o r  t h e  f i n a l  

des ign  o f  t h e  MOD-5A wind tu rb ine .  The volume i s  d i v i d e d  i n t o  f i v e  books, as 

f o l l o w s :  

Book 1 47A380002 through 47A380030 

Book 2 47A380031 th rough 47A380068 

Book 3 47A380074 through 47A380126 

Book 4 47A380128 th rough 47A387 125 

Book 5 47D381002 through 47D387130 





-- 
Volume I V  o f  t h e  MOD-5A Wind Tu rb ine  Generotor Program Design Report  con ta ins  8 t h e  drawings and spec i f  i c a t  i o n s  f o r  t h e  base1 i n e  c o n f i g u r a t i o n  i n  ascending 

-. d rawing number order .  Due t o  b i n d i n g  1 i m i t a t i o n s ,  t h i s  volume i s  p resented i n  

. IC m u l t i p l e  books. 

Each book c o n t a i n s  a f u l l  bredkdown p a r t s  1 i s t  ing, as we1 1 as "where-used" 

l i s t .  The f i r s t  and l a s t  drawing number i n  each p a r t  i s  no ted  below t o  

- ( i n d i c a t e  i n  which p a r t  o f  Volume I V  t o  l o c a t e  a p a r t i c u l a r  drawing. 

Volume I V  F i r s t  Drawins 

P a r t  1 

P a r t  2 

P a r t  3 '  

P a r t  4 

P a r t  5 

47A380002 th rough 47A380030 

47A380031 th rough 47A380068 

47A380074 th rough 47A380126 

47A380128 th rough 47A387125 

47D381002 th rough 47D387130 

. . NOTES: P a r t  numbers preceded b y  "**" o r  n o t  s t a r t i n g  w i t h  "47-" a r e  e i t h e r  

s tandard  hardware, vendor numbers, o r  unissued drax ings .  These 

numbers appear on t h e  p a r t s  l i s t s ,  b u t  a r e  n o t  i nc luded  i n  t h e  volume. 
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- . - . . -. - MODEL EA U N I T  0 0 0 0 0 1 -  

- - -  F C N  - - - -  - -. . 
I D E N T I F I C A T I O N  NO.  NOMENCLATURE OWG P L - L A T E  P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS 

. - - . . - - - - . .. - I N C  OUT A P P L L C  Y T I M E  - ASAEMBLY - - REF 

2 1  7 8 3 8 0 0 2 4  I N S T L  C A B L I N G  REQT X 0000 EA 4 7 E 3 8 2 3 0 4 G l  X 00 1 8 6 7  

4 7 A 3 8 0 0 4 6  CONT ELEK CAB SPEC X 0000 EA 4 7 E 3 8 7 0 6 2 G 1  X 0 0 0 5 6 4  

. -- 
1 7 A 3 8 0 0 5 2  ELECTRICAL F A B .  STD X 5 0000 EA 4 7 D 3 8 7 0 8 3 G l  X 0 0 0 6 6 3  
4 7 A 3 8 0 0 5 2  E L E C T R I C A L  F A B .  STD X 5 0000 EA 4 7 0 3 8 7 0 8 9 6 1  X 0 0 1 5 6 1  
4 7 A 3 8 0 0 5 2  E L E C T R I C A L  F A B .  STD X 5 0000 EA 4 7 0 3 8 7 1 1 3 G l  X 0 0 1 7 7 4  
:i ~ n 2 ~ o o 5 ~  ELECTRICAL FAB.  5 ~ o  x 5 ooog E A  4 7 0 3 8 7 1 2 1 ~ 1  .-. 

11 7 A 3 8 0 0 5 2  E L E C T R I C A L  F A B .  STD X 5 0000 EA 4 7 0 3 8 7  1 3 0 0 1  
,171I380052 E L E C T R I C A L  F A B .  STD 
1 7 A 3 8 0 0 5 2  E L E C T R I C A L  F A B .  STD 
47!380052 - .. E L E C T R I C A L  F A B .  STD 
4 7 A 3 8 0 0 5 2  E L E C T R I C A L  F A B .  STD 
d 7 A 3 8 0 0 5 2  E L E C T R I C A L  F A B .  STD 
4 7 A 3 8 0 0 5 2  E L E C T R I C A L  F A B .  STD - - - -  

4 7 ? 3 8 0 0 5 2  E L E C T R I C A L  F A B . . S T D  X 5 -0 EA 4 7 E 3 8 7 0 9  1 6  I X 001_5= 
4 7 A 3 8 0 0 5 2  ELECTRICAL F A B .  STD X 5 0000 EA 4 7 E 3 8 7 0 9 5 6 1  X 0 0 0 6 3 8  

00.000 

4 7 A 3 8 0 0 6 7  - - - - . . . CONT SVST U . P . S . S P E C  M 0000 EA 4 7 E 3 8 7 0 8 1 6 1  . . 0 1 . 0 0 0  0 1 . 0 0 0  ooi3 ie 

1 7 A 3 8 0 0 6 8  30 -KVA XFMR SPEC M 0000 EA 4 7 E 3 8 7 0 8 1 G l  0 1  .OOO 0 1 . 0 0 0  0 0 1 3 1 6  

4 7 A 3 8 0 0 6 9 P 5 2  NAMEPLATE. I D E N T  ( T B *  * 0000 EA 4 7 E 3 8 7 0 7 2 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 7 8 2  

. . . . . - -. - 
. ~ ~ A ~ B O O ~ S P ~  I NAMEPLATE.IDENT(GND) * moo E A  4 7 ~ 3 8 7 0 2 7 ~ i  o I Tooo OI.OOO 001346 

5 7 A 3 8 0 0 7 0 P 3  N P L .  AN/REV STATUS 0000 EA 4 7 E 3 8 7 0 2 7 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 1 3 4 8  
4 7 A 3 8 0 0 7 0 P 3  - . . . - - - - - NPL. AN/REV STATUS - * 0000 EA 4 7 E 3 8 7 0 6 2 G I  0 1 . 0 0 0  01 .000 0 0 0 5 6 0  
4 7 A 3 8 0 0 7 0 P 3  NPL ; - -AN/REV STATUS * 0000 EA 4 7 E 3 8 7 0 7 2 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 6 7 7  

, 4 7 A 3 8 0 0 7 0 P 3  N P L .  AN/REV STATUS 
"1 7 A 3 8 0 0 7 0 P 3  N P L .  AN/REV STATUS 
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. -. . . -. - - -. - . - - - MODEL EA U N I T ~ _ 0 0 0 0 0 1  -. - . -. - . . . . - - -- 

- - - ECN - - - -  
I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG P L - L A T E  P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS 

. . . - . . . . - - .. I N C  OUT APPLY C Y T I M E  ASSEMBLY REF .. 

J 7 A 3 8 0 0 7 0 P 3  N P L .  AN/REV STATUS * 0000 EA 4 7 E 3 8 7 0 9 1 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 1 5 2 7  
1 7 A 3 8 0 0 7 0 P 3  . - - - - - - N P L .  AN/REV STATUS - * 0000 EA 4 7 E 3 8 7 0 9 5 G  1-. 0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 6 4 0  

0 7 . 0 0 6 -  -- 

4 7 A 3 8 0 0 7  I P A R  S L E E V I N G .  SHRINK 0000 F T  4 7 D 3 8 7 1 2 1 G l  A R 0 0 0 8 8  1 
4!A380071PAR SLEEVING.  SHRINK * 0000 F T  4 7 D 3 8 7 1 3 0 G l  -- A R 000~92- 
4 7 A 3 8 0 0 7  I P A R  SLEEVING.  SHRINK * 0000 F T  4 7 E 3 8 7 0 2 7 G l  A R 00 1 3 6 6  
4 7 A 3 8 0 0 7 1 P A R  SLEEVINGI SHRINK 
1 7 A 3 8 0 0 7 l P A R  SLEEVING.  SHRINK 
4 7 A 3 8 9 0 7 1 P A R  SLEEVING; .SHRINK - * 0000 F T  4 7 E 3 8 7 0 8 4 g  A R 001818- 
4 7 A 3 8 0 0 7  I P A R  SLEEVING.  S H R I N K  * 0000 F T  4 7 E 3 8 7 0 8 5 G I  A R 0 0 1 6 4 2  . - 
1 7 A 3 8 0 0 7 1 P A R  SLEEVING.  SHRINK * 0000 F T  4 7 E 3 8 7 0 9 1 G l  A R 00 1 5 2 0  
4 7 A 3 8 0 0 7 1 P A R  SLEEVING.  SHRINK + 0000 F T  4 7 E 3 8 7 0 9 5 G l  A R 0006 4 3 

- .- - 00.000 

3 7 A 3 8 0 0 9 4  7 5 0 0 K V A  VAR SP GEN X 0000 EA 4 7 E 3 8 7 0 8 1 G 1  X 00 1 8 6 4  

c!aeo!02- FINI SH x 0000 PT 4 7 C 3 8 7 0 9 6 G l  - x - 0008 2 7 
1 7 A 3 8 0 1 0 2  F I N I S H  X 0000 PT 4 7 E 3 8 7 0 8 4 G l  X 0 0 1 8 4 7  

00.000 

. . 4 7 A 3 ~ 0 1 0 2 P I  F I N I S H  M 0000 -- QT 4 7 D 3 8 7  1ZGJ AR - -- 

4 7 A 3 8 0 1 0 2 P l  F I N 1  SH M 0000 QT 4 7 0 3 8 7 1 3 0 6 1  A R 

. . 4 7 D 3 8 1 0 0 2 P  1 . - . . . - -. BEARING.  . YAW M 0000 -- EA 4 7 E 3 8 2 1 3 3 G l  -.- 0 1  .OOO 0 1 . 000 0 0 0 0 2 5 - .  

4 7 D 3 8 1 0 0 3 P 1  ACTUATOR.HYDRAULIC M 0000 EA 4 7 E 3 8 2 1 6 5 G l  0 4  ,000 0 4 . 0 0 0  0 0 0 0 3 2  

4 7 D 3 8  1 0 1 0 ~ 2  BRAKE ASSY 
4 7 D 3 8 1 0 1 0 P 2  BRAKE ASSY 

4 7 E 3 8 1 0 1 7  YAW SR ELECT I N T F C  X 0000 EA 4 7 E 3 8 2 5 9 4 G 1  X 000 1 0 9  

? ! ! ? 3 8 1 0 ! -  - ELEC INTERFACE X OOOQ EA 4 7 E 3 8 2 5 9 9 6 1  X - 00 1 2 3 6  

1 7 D 3 8 1 0 1 9 P l  . S L I P  RNG U N  YAW A X I S  M 0000 EA 4 7 E 3 8 2 5 9 4 G l  0 1  .ooo 0 1 ,000 000 1 0 8  

1 7 0 3 8  1 0 2 0 P  1 . - . - - . - - - ROTOR S L I P R I N G  U N I T  M 0000 EA 4 7 E 3 8 2 5 9 9 6 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 1 2 3 7  

4 7 D 3 8 1 0 2 4 P 1  ROTARY P O S I T I O N  SR M 0000 €A 4 7 E 3 8 2 5 9 9 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 1 2 5 2  

4 7 C 3 8 1 0 3 O P l  H I N G E .  TRAP DOOR 0000 EA 4 7 0 3 8 2 4 3 0 6 1  0 1  .OOO 0 2 . 0 0 0  000397 
4 7 C 3 8  1 0 3 0 P  1 H I N G E .  TRAP DOOR * 0000 EA 4 7 D 3 8 2 4 3 0 G 2  0 1 . 0 0 0  0 2 . 0 0 0  0 0 0 4 0 5  
4 7 C 3 8 1 0 3 0 P l  H I N G E .  TRAP DOOR 

5 4 7 C 3 8  1 0 3 0 P  1 H I N G E .  TRAP DOOR 
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.. . -- .- MODEL EA U N I T  0 0 0 0 0 1  - -. - 

- - -  ECN ---- 
I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG P L - L A T E  P T CYCLE FSCM U/M NEXT HIGHER QT Y EXT/TOT-QTY CROSS 

. . . . - - - .- - I N C  OUT APPLY-  C Y TIM! .--- ASSEMBLY .. . - -. REF - 

B O L T . F A T I G U E  RATED B 0000 EA 4 7 E 3 8 2 3 6 3 6 1  1 4 . 0 0 0  1 4 . 0 0 0  0 0 0 3 5 0  

. . 
BOLT,FATIGUE RATED B 0000 EA 4 7 E 3 8 2 3 6 3 6 1  1 2 . 0 0 0  1 2 . 0 0 0  000327 
B O L T . F A T I G U E  RATED B 0000 EA 4 7 E 3 8 2 4 9 6 G 1  0 8  ,000 0 8 . 0 0 0  0 0 1 2 7 0  
B O L T . F A T I G U E  RATED B 0000 EA 4 7 E 3 8 2 6 0 8 G l  6 0 . 0 0 0  60.000 0 0 1 2 9 1  

BOLT.FATIGUE RATED B 0000 EA 4 7 E 3 8 2 6 0 2 6 1  1 6 . 0 0 0  1 6 . 0 0 0  0 0 0 1 6 7  
B O L T . F A T I G U E  RATED B 0000 EA 4 7 E 3 8 2 6 0 3 6 1  1 2 . 0 0 0  2 4 . 0 0 0  0 0 0 2 3 8  

-. . BOLT.FATIGUE RATED B - 9 ! E ! L ~  EA 4 7 E 3 8 2 6 0 3 6 2  - .  1 2  .OOO - - 2 4  . 000 0 0 0 2 6 5  
6 4 . 0 0 0  

4 7 C 3 8  1 0 3 6 P 1 5  BOLT.FATIGUE RATED B 0000 EA 4 7 E 3 8 2 1 6 5 6 1  3 6  ,000 3 6 . 0 0 0  0 0 0 0 4 5  
. - - . - . . - 

.17C38 1 0 3 6 P  1 6  BOLT.FATIGUE RATED B 0000 EA ' 4 7 ~ 3 8 2  1 6 5 6 1  1 2 roo0 1 2 . 0 0 0  0 0 0 0 4 6 -  

1 7 C 3 8  1 0 3 6 P 2  BOLT.FATIGUE RATED B 0000 EA 4 7 E 3 8 2 3 6 3 6 1  3 2 . 0 0 0  3 2 . 0 0 0  0 0 0 3 2 4  
4!C?!!P_36P2 .- BOLT,FATIGUE RAJED - c 0000 EA 4 7 E 3 8 2 6 0 2 8 1  . . - 2 0 . 0 0 0  - - - . . . . - 2 0 . 0 0 0  - . 0 0 0 1 7 4  . (3 a 

5 2 . 0 0 0  =fa 

4 7 C 3 8  1 0 3 6 P 2 0  BOLT.  F A T I G U E  RATED B 0000 EA 4 7 D 3 8 2 5 9 8 6 1  08.000 73 g? 
0 8 . 0 0 0  0 0 0 5 4 8  0 

d 7 C 3 8  1 0 3 6 P 2 0  BOLT.  F A T I G U E  RATED B 0 0 0 0 _ -  EA 4 7 E 3 8 2 3 6 3 6 1  - 8 8 .  OQO 8 8 . 0 0 0  0 0 0 3 2 6  IQ 
i iC3B10~6P20 BOLT.  F A T I G U E  RATED B 0000 EA 4 7 E 3 8 2 5 9 7 6 1  1 2 0 . 0 0 0  1m& 0 0 0 5 3 7  L'" 

4 7 C 3 8 1 0 3 6 P 2 2  BOLT.FATIGUE RATED 

J ~ C 3 8 1 0 3 6 P 2 4  B O L T . F A T I G U E  RATED - EA 4 7 0 3 8 2 5 9 8 6 1  0 8 . 0 0 0  - 0 8 . 0 0 0  0 0 0 5 4 7  
4 wi 

B 0000 
4 7 C 3 8 1 0 3 6 P 2 4  BOLT.FATIGUE RATED B 0000 EA 4 7 E 3 8 2 4 4  1 6 1  3 6 . 0 0 0  3 6 . 0 0 0  0 0 0 1 9 6  

4 7 C 3 8 1 0 3 6 P 2 5  . . . - . - - . ... B O L T . F A T I G U E  RATED B 0 ~ 0 0  EA 4 7 E 3 8 2 3 6 3 6 1  36. -@O 35.000 0 0 0 3 2 8  

4 7 C 3 8 1 0 3 6 P 2 6  B O L T . F A T I G U E  RATED 
1 7 C 3 8  1 0 3 6 P 2 6  BOLT,FATIGUE RATED 

4 7 C 3 8 1 0 3 6 P 3  BOLT.FATIGUE RATED B 0000 EA 4 7 E 3 8 2 4 9 6 G l  8 4 . 0 0 0  8 4 . 0 0 0  0 0 1 2 6 8  

4 7 C 3 8 1 0 3 6 P 4  BOLT.FATIGUE RATED M 0000 EA 4 7 E 3 8 2 3 0 6 6 1  2 0 . 0 0 0  2 0 . 0 0 0  0 0 0 3 1 0  

4 7 C 3 8  1 0 3 6 P 4 0  . . . . . . . . - . . - B O L T .  S T S C T .  2 - 1 2  M 0000 EA 4 7 E 3 8 2 3 0 6 G i -  2 4 . 0 0 0  2 4 . 0 0 0  0 0 0 3 0 7  

4 7 C 3 8  1 0 3 6 P 5  BOLT.FATIGUE RATED B 0000 EA 4 7 E 3 8 2 4 9 5 G 1  2 4 . 0 0 0  4 8 . 0 0 0  0 0 1 2 6 7  

- . . . . - - -. . -- 
t 
3 
t, -. ' - -. 
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. .  . MODEL EA U N I T  0 0 0 0 0 1  - - - - . - - -. . - - - - - - - - . . . 

--- ECN - - - -  
I U E N T I F I C A T I O N  NO.  NOMENCLATURE DWG P L - L A T E  P  T  CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS 

. INC !!T kPUY-?!!!E- -- ASSEMBLY REF 

0 7 C 3 8  1 0 3 6 P 5 0  BOLT B  0000 EA 4 7 E 3 8 2 5 5 3 G 1  3 6  ,000 3 6 . 0 0 0  0 0 0 3 6 6  

,17?38 1 0 3 6 ~ 6  BOLT.FATIGUE RATED B  0000 EA 4 7 E 3 8 2 3 6 3 G l  6 0 . 0 0 0  6 0 . 0 0 0  0 0 0 3 2 5  
4 7 C 3 8  1 0 3 6 P 6  BOLT.FATIGUE RATED B 0000 EA 4 7 E 3 8 2 6 0 2 G l  2 0 . 0 0 0  2 0 . 0 0 0  0 0 0 1 7 0  

8 0 . 0 0 0  

- - - -. . - - - -. - - - - 
~ 1 7 i 3 8  1 0 3 7 P  1  L A C I N G  TAPE * 0000 F T  4 7 D 3 8 7 1 2 1 G l  AR 0 0 0 8 8 0  
3 7 A 3 8  1 0 3 7 P  1  L A C I N G  TAPE * 0000 F T  4 7 D 3 8 7 1 3 0 G l  A  R  0009 1 9  
4 7 A 3 8  1 0 3 7 P  1  L A C I N G  TAPE * 0000 F T  4 7 E 3 8 7 0 6 2 G 1  A  R  0 0 0 8  5  3 
1 7 A 3 8 1 0 3 7 P l  . - - L A C I N G  -. - - TAPE - - - -. - - * 0000 F T  4 7 E 3 8 7 0 7 2 G 1  A  R  000?!?- 
4 7 A 3 8  1 0 3 7 P  1  L A C I N G  TAPE * 0000 F T  4 7 E 3 8 7 0 8 4 G 1  A  R  0 0 1 8 2 0  
1 7 A 3 8 1 0 3 7 P l  L A C I N G  TAPE * 0000 F T  4 7 E 3 8 7 0 8 5 G l  A  R  0 0 1 6 4 4  
4 7 A 3 8 1 0 3 7 P 1  L A C I N G  TAPE 0000 F T  4 7 E 3 8 7 0 9 1 6 1  AR 0 0 1 5 2 2  

L A C I N G  TAPE- 4 7  ~ 9 3 7 ~ 1 .  - - _. . . _- * 0000 F T  4 7 ~ 3 8 7 0 9 5 ~ 1  AR 0006 % 
00.000 

4 7 A 3 8 1 0 3 8 P 3  TAPE.LACING * 0000 F T  4 7 E 3 8 7 0 2 7 G l  A  R  00 1 3 6 7  

1 7 ~ 3 8  I O ? ~ ~ P T - - - -  - - - . - - - - -. - 
EXPANSION J O I N T  M 0000 EA 4 7 E 3 8 2 5 7 0 G 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 5 1 9  

3 7 C 3 8  1 0 3 9 P 2  EXPANSION J O I N T  M 0000 EA 4 7 E 3 8 2 5 7 0 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 5 2 0  

. - - - - -- - --- 
4 7 D 3 8 1 0 4 0 P l  HEAT EXCHANGER M 0000 EA 4 7 E 3 8 7 0 6 2 G 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 5 5 5  

1 7 A 3 8 1 0 4 3 P A R  SLEEVING.  V I N Y L  * 0000 F T  4 7 E 3 8 7 0 6 2 G l  A  R  0 0 0 9 5 5  
' 17A381043PAR SLEEVING.  V I N Y L  * 0000 F T  4 7 E 3 8 7 0 7 2 G 1  A  R  0 0 0 7  7  4  
4 7 A 3 8 1 0 4 3 P A R  SLEEVING.  V I N Y L  * 0000 F T  4 7 E 3 8 7 0 9 5 G l  A  R  0006 2  9 

- 47A2J 1 0 4 4 P 5  S L E E V I N G  B 0000 F T  4 7 D 3 8 7 1 1 3 G l  A  R  00 1 4 6 9  

4 7 A 3 8 1 0 4 5 P 3  . . . . . - . - CLAMP.CABLE ( . I 8 7  DI* * 0000 EA 4 7 E 3 8 7 0 7 2 G 1  - - - -. 0 2 . 0 0 0  - - - - 0 2 . 0 0 0  0 0 0 7 4 3  

d17A38 1 0 4 5 P 5  CABLE CLAMP B 0000 EA 4 7 E 3 8 7 0 8 4 G l  0 3 . 0 0 0  0 3 . 0 0 0  0 0 1 8 1 7  
1 7 A 3 8 1 0 4 5 P 5  CABLE CLAMP €3 0000 EA 4 7 E 3 8 7 0 8 5 G l  0 3 . 0 0 0  03.000 0 0 1 6 4 1  
J 7 A 3 8  1 0 4 5 P 5  - . . . . - - CABLE CLAMP B  0000 EA 4 7 E 3 8 7 0 9 1 G l  0 3 . 0 0 0  0 3 . 0 0 0  0 0 1 5 1 9  

09.000 

4 7 A 3 8 1 0 4 5 P 6  CLAMP.CABLE ( . 3 7 5  D I *  0000 EA 4 7 E 3 8 7 0 7 2 G 1  0 4 . 0 0 0  0 4 . 0 0 0  0 0 0 7 4 4  

-- - - - - . .- - - - - -. . - - 



7 2 4 1 - 3  TOTAL SUMMARY REPORT FOR COMPONENTS I N  ASSEMBLY 4 7 E 3 8 2 3 0 4 G l  WTG ASSY. MOO-5A 0 6 / 1 5 / 8 4  PAGE 3 9  

. . . . . . . , MODEL EA U N I T  0 0 0 0 0 1  - ... . .- - . -  

- - - ECN ---- 
I D E N T I F J C A T I O N  NO. NOMENCLATURE OWG P L - L A T E  P T CYCLE FSCM U/M NEXT HIGHER QT Y E X T / T O T - Q T Y  CROSS 

- . - I N C  OUT APPLY C Y T I M E  .. - . R E F  .- ASSEMBLY 

1 7 E 3 8 1 0 4 6 P l  GEARBOX ENVELOPE B 0000 EA 4 7 E 3 8 2 5 5 3 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 3 6 4  
. .- 

. i i B 3 8 i o 5 9 ~ 4  CONNECTOR CUTOUT COV* * 0000 E A  4 7 ~ 3 8 7 0 7 2 ~ 1  0 3 . 0 0 0  - -  0 3 . 0 6 0  0 0 0 6 8 0  

4 7 0 3 8  1 0 6 0 P  1 V I D E O  MONITOR M 0000 €A 4 7 E 3 8 7 1 1 2 G l  0 1  .OOO 0 1  .OOO 0 0 1 3 2 7  

4 7 C 3 8 1 0 6 6 ~  1 HOSE ASSY M 0000 €A 4 7 ~ 3 8 2 3 3 0 6 1  0 4  ,000 0 4  . 000 06 1126 

4 7 C 3 8  i 0 6 6 P 2  HOSE ASSY M 0000 EA 4 7 J 3 8 2 3 3 0 G l  06.000 0 6 . 0 0 0  0 0 1 1 2 5  

-. . -. - - - . - 
4 7 A 3 8 1 0 6 7 P l  C T L  PROCESSING U N I T  M 0000 EA 4 7 E 3 8 7 0 9 5 6 1  oi.000 0 1  :ZOO 0 0 0 5 9 4  - 

4 7 A 3 8  1 0 6 7 P  1 0  1 2 0  VAC TRK OUT MDL M 0000 EA 4 7 E 3 8 7 0 6 2 G l  4 7 . 0 0 0  4 7 . 0 0 0  0 0 0 5 7 0  

i T i 3 8 1 0 6 7 P T i  1 2 - B I T  A/O CONVERTER M 0000 EA 4 7 E 3 8 7 0 9 5 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 6 0 3  

4 7 A 3 8 1 0 6 7 P 1 2  1 2 - B I T  SS ANLG I N P U T  M 0000 EA 4 7 E 3 8 7 0 9 5 G l  0 3 . 0 0 0  03.000 0 0 0 6 0 4  

4 7 ~ 3 8 1 0 6 7 ~ 1 3  1 2 - B I T  ANALOG OUTPUT M 0000 EA 4 7 E 3 8 7 0 9 5 G l  O? . 000 0 2 . 0 0 0  0 0 0 6 0 5 -  

4 7 A 3 8 1 0 6 7 P 1 4  WATCHDOG T I M E R  M 0000 €A 4 7 E 3 8 7 0 9 5 G 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 6 0 1  

. . . - - - . - . 
4 7 ~ 3 8 1 0 6 7 ~  1 5  ERROR DETECTOR M 0000 €A 4 i ~ 3 8 7 0 9 5 6 1  0 1  .OOO 01.000 000600 

4 7 A 3 8  1 0 6 7 P  1 6  POWER SUPPLY M 0000 EA 4 7 E 3 8 7 0 9 5 G 1  0 1  .OOO 0 1 . 0 0 0  0 0 0 5 9 1  

- . . - - . - -- 
1 7 A 3 8 1 0 6 7 P 1 7  C H A S S I S  INTERFACE M 0000 EA 4 7 E 3 8 7 0 9 5 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 5 9 5  

4 7 A 3 8 1 0 6 7 P 1 8  C H A S S I S  M 0000 EA 4 7 E 3 8 7 0 9 5 G l  0 2  . 000 0 2 . 0 0 0  0 0 0 5 9 2  

4 7 ~ 3 8 1 0 6 7 ~ 2  ARITH:- PROCESSING M 0000 €A 4 7 E 3 8 7 0 9 5 G l  0 1  .OOO 01.000 0 0 0 5 9 9  

4 7 A 3 8 1 0 6 7 P 2 0  F I L L E R  BLANK M 0000 EA 4 7 E 3 8 7 0 9 5 G l  1 5  .OOO 1 5 . 0 0 0  000602 
. . . . - - . - - . 

4 7 A 3 8  1 0 6 7 P 2 3  CABLE.  I/o TRACK M 0000 €A 4 7 E 3 8 7 0 6 2 6 1  0 1  . O m  0 1 . 0 0 0  0 0 0 5 7 5  

1 7 A 3 8 1 0 6 7 P 3  16K EXECUTIVE MEMORY M 0000 EA 4 7 E 3 8 7 0 9 5 G 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 5 9 6  

3 7 A 3 8  1 0 6 7 ~ 3 1 -  TERM~NATOR PLUG M 0000 €A 4 7 E 3 8 7 0 6 2 G 1  0 1  .OOO 0 1 . 0 0 0 0 0 0 5 7 1  ' 

4 7 A 3 8  1 0 6 7 P 4  1 2 K  PROM. 4 K  RAM MEM M 0000 €A 4 7 E 3 8 7 0 9 5 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 5 9 8  

- 
4 7 ~ 3 8 1 0 6 7 ~ 5  16K RAM MEMORY M 0000 EA 4 7 E 3 8 7 0 9 5 6 1  0 1  .OOO 0 1 . 0 0 0  0 0 0 5 9 7  

3 7 A 3 8 1 0 6 7 P 6  TTY & E I A  I N T F C  MOL M 0000 EA 4 7 E 3 8 7 0 9 5 G 1  0 3 . 0 0 0  0 3 . 0 0 0  000606 

- . . -- - - 
4 7 A 3 8  1 0 6 7 P 7  1/0 SYS D R I V E R  MOL M 0000 EA 4 7 E 3 8 7 0 9 5 G 1  0 1 1000 0 1 . 0 0 0  0 0 0 6 0 7 -  

P 4 7 A 3 8 1 0 6 7 P 8  1/0 TRACK M 0000 EA 4 7 E 3 8 7 0 6 2 G 1  0 8 . 0 0 0  0 8 . 0 0 0  0 0 0 5 6 8  
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7 2 4 1 - 3  TOTAL SUMMARY REPORT FOR COMPONENTS I N  ASSEMBLY 4 7 E 3 8 2 3 0 4 G 1  WTG ASSV. MOO-5A 0 6 / 1 5 / 8 4  PAGE 4 2  

. . . . . -. - . . - . . . MODEL EA U N I T  0 0 0 0 0 1  -- A 

--- ECN - - - -  
l D E N T I F I C A T I O N N 0 .  NOMENCLATURE DWG PL-LATE P T  CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS 

. - . - - - - -. -- I N C  OLJJ APPLY C Y TAME ASSEMBLY -. REF- . . 

4 7 C 3 8 1 0 8 8 P 2 2  WASHER B 0000 EA 4 7 E 3 8 2 5 5 3 G l  3 6  ,000 3 6 . 0 0 0  0 0 0 3 6 9  
- - . . 

6ic50 1 0 8 8 ~ 5  WASHER.I.PS DIA B 0000 E A  4 7 ~ 3 8 2 3 6 3 ~ 1  1 2 . 0 0 0  1 2 . 0 0 0  000333 
117C38 1 0 8 8 P 5  WASHER. I. 2 5  D I A  B  0000 EA 4 7 E 3 8 2 4 4  1 6 1  2 4 0 . 0 0 0  2 4 0 . 0 0 0  0 0 0 2 0 1  
3 7 C 3 8 1 0 8 8 P 5  WASHER.1.25 D I A  B  0000 EA 4 7 E 3 8 2 4 9 6 G 1  0 8  . 000 0 8 . 0 0 0  0 0 1 2 7 1  
4 7 C 3 8 1 0 8 8 P 5  . . - . . . . - - WASHER: 1 . 2 5  D I A  B  0000 EA-, 4 7 E 3 8 2 6 0 2 G l  - I ~ . O O O  Is. 000 000 1 6 8  

2 7 6 . 0 0 0  

4 7 C 3 8  1 0 8 8 P 6  WASHER.1.25 D I A  B  0000 EA 4 7 E 3 8 2 3 6 3 G l  12 .OOO 1 2 . 0 0 0  0 0 0 3 4 7  
47C38 1 0 8 8 P 6  WAzHER.1.25 D I A  B 0000 E$ 4 7 E 3 8 2 6 0 3 6 1  2 4 . 0 0 0  4 8 . 0 0 0  0 0 0 2 4 2  
i%% 1 6 8 8 ~ 6  WASHER.1.25 O I A  B 0000 EA 4 7 E 3 8 2 6 0 3 G 2  2 4 . 0 0 0  4 8 . 0 0 0  0 0 0 2 7 0  

.17C38 1 0 8 8 P 9  WASHER. 1 . 5 0  D I A  M 0000 EA 4 7 D 3 8 2 5 9 8 G l  2 4  l_OOO 2 4  . 000 000545- 
,17C38 1 0 8 8 P 9  WASHER.1.50 O I A  M 0000 EA 4 7 E 3 8 2 3 6 3 G l  1 3 6  .OOO 1 3 6 . 0 0 0  0 0 0 3 3 4  
47C38 1 0 8 8 P 9  WASHER.1.50 D I A  M 0000 EA 4 7 E 3 8 2 4 4 1 G 1  7 2 . 0 0 0  7 2 . 0 0 0  0 0 0 1 9 7  
1 7 C 3 8  1 0 8 8 P 9  WASHER.1.50 O I A  M 0000 EA 4 7 E 3 8 2 6 0 7 G 1  96.000 96.000 0 0 1 2 8 1  
J 7 C 3 8  10 f l8P9 . . . . . - -. -. - - . . . WASHER,I.SO D I A  -. M 0000 EA 4 7 E 3 8 2 6 0 8 G l  58.000 6 8 . 0 0 0  0 0 1 2 9 3  

3 9 6  . O O O - - ' ~  

4 7 E 3 8 1 0 8 9 P l  T R A I L I N G  EDGE I N S T L  M 0000 EA 4 7 E 3 8 2 5 9 0 G 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 1 0 0 8  

. l j ~ 3 8 1 0 8 9 ~ 2  T R A I L I N G  EDGE I N S T L  M ,0000 EA 4 7 E 3 8 2 5 9 0 G 1  0 2 . 0 0 0  0 2 . 0 0 0  00100s 

4 7 E 3 8 1 0 8 9 P 3  T R A I L I N G  EDGE I N S T L  M 0000 EA 4 7 E 3 8 2 5 9 0 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 1 0 1 0  

~ 1 7 D 3 8 1 0 9 1 P 1  I C E  DETECTOR M 0000 r, EA 4 7 E 3 8 2 4 6 9 G 1  0 2  ,000 0 4 . 0 0 0  0 0 1 0 7 1  

. . -  - . 
- , 1 7 ~ 3 ~ ~ 0 ~ 1  BGR THRUST TEETER M 0000 EA 4 7 ~ 3 8 2 6 0 5 6 1 -  0 2  . 000 0 2 . 0 0 0  0 0 1 1 9 8  

17,138 1 0 9 7 P  1  OUTER BLADE SECTION M 0000 EA 4 7 E 3 8 2 5 9 0 G 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 1 0 0 7  

d 7 D 3 8 1 1 0 1 P l  SHRINK D I S C  M 0000 EA 4 7 E 3 8 2 6 0 5 G 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 1 2 0 0  

- - 
4 7 ~ 3 8 1  102P1 ROTOR SEAL FWD M 0000 0 3 6 6 8  EA 4 7 ~ 3 8 2 4 4 1 a l  0 2  ,000 0 2 . 0 0 0  0 0 0 1 8 9  

4 7 C 3 8 1 1 0 3 P l  ROTOR SEAL AFT 

1 47C38 1 1 0 4 P 2  STUD M 0000 EA 4 7 E 3 8 2 4 4  1 6 1  1 2 0 . 0 0 0  1 2 0 . 0 0 0  0 0 0 1 9 3  

. . . - - . - 



7 2 4 1 - 3  TOTAL SUMMARY REPORT FOR COMPONENTS I N  ASSEMBLY 4 7 E 3 8 2 3 0 4 G 1  WTG ASSY. MOO-5A 0 6 / 1 5 / 8 4  PAGE 4 3  

.- . MODEL EA U N I T  0 0 0 0 0 1 ~ - ~ - _  . .  -. .- . ... 

- - - ECN - ---  
I D C N T I F I C A T I O N  NO.  NOMENCLATURE OWG P L - L A T E  P  T  CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS 

. . . - -- - -. - . -. - . . . - I N C  OUT APPLY- C  Y  T I M E  --- - ASSEMBLY . REF 

1 7 E 3 8 1 1 0 5 G l  BOLSTER ASSY M 0000 €A 4 7 E 3 8 2 5 9 0 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 9 8 5  

. . - - - -. . ..- - - - 
5 7 8 3 8  1  1 0 6 P  1  "0" R I N G  SEAL,  AFT M 0000 EA 4 7 ~ 3 8 2 4 4  1 6 1  0 1  .OOO 01 ,000 0 0 0 1 8 ~  

4 7 F 3 8 1 1 0 7 P l  TROLLEY ASSY M 0000 EA 4 7 E 3 8 2 1 6 5 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 0 3 4  

- - .- -- 
~ 1 7 B 3 8 1 1 0 8 P I  SENSOR. ROTOR SPEED M 0000 8 1 6 9 2  EA 4 7 ~ 3 8 2 4 9 8 G i  0 2 . 0 0 0  0 2 . 0 0 0  0 0 1 2 7 6 -  

4 7 R 3 8 1 1 0 9 P l  WSHR. B E L L E V I L L E  SPR B 0000 9 2 8 3 0  EA 4 7 E 3 8 2 4 4 1 G 1  1 2 0 . 0 0 0  1 2 0 . 0 0 0  0 0 0 1 9 9  

- 
i 71518 i i I ~ P  I SEAL.  FWD.- COUPLING M moo E A  4 7 ~ 3 8 2 6 0 1 ~ 1  0 4 . 0 0 0  0 4 . 0 0 0  0 0 0 2 1 4  

~ l 7 C 3 8 1 1 1 1 P 1  BELLOWS J O I N T  M 0000 EA 4 7 E 3 8 2 5 9 9 G l  0 1 . 0 0 0  01.000 0 0 1 2 3 8  

- - - -. - - - 
1 7 E 3 8 1 1 1 2 G 1  FOUNDATION REQT M 0000 EA 4 7 3 8 2 2 9 7 ~ 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 0 0 6  

4 7 E 3 8 1 1 1 2 P l  FOUNDATION ASSEMBLY M 0000 EA 4 7 E 3 8 1 1 1 2 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 0 0 7  

4 7 E 3 8 1 1  1 2 P 3  NUT B 0000 EA 4 7 E 3 8  1  1 1 2 6 1  1 9 2 . 0 0 0  1 9 2 . 0 0 0  000009 

- - - - - . . - 
d 7 E 3 8 1 1 1 2 P 5  R E C T .  WIREWAY M 0000 EA 4 7 E 3 8 1 1 1 2 G l  0 3 . 0 0 0  0 3  ,000 0000 fi- g g 
4 7 E 3 8 1 1 1 2 P 6  CONDUIT S E C T I O N  

. -- -- - -- d ;:.2 
1 7 E 3 8 1 1 1 2 P 7  CONDUIT S E C T I O N  M 0000 EA 4 7 ~ 3 8 1 1 1 2 ~ 1  0 2  ,000 0 2 . 0 0 0  0000 1 3  0 ::> =&u , r' " 
4 7 E 3 8 1 1 1 2 P B  CONDUIT SECTION M 0000 , EA 4 7 E 3 8 1 1 1 2 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 0 1 4  A- 

- -. .- c;; >:J 

4 7 E 3 8 1 1 1 2 P 9  NO9 REINFORCING ROD M 0000 F T  4 7 E 3 8 1 1 1 2 G 1  A  R  0 0 0 0 1 5  z:, $;> 
i i i  

d 7 E 3 8 1 1 1 3 P 1  F A I R I N G  ENVELOPE B  0000 EA 4 7 D 3 8 2 6 0 6 G 1  0 1  .ooo 0 1 . 0 0 0 0 0 0 3 7 8  -4- 

1 7 C 3 8 1 1 1 5 P l  ACTUATOR B 0000 EA 4 7 E 3 8 2 6 1 0 G 1  06.000 1 2 . 0 0 0  0 0 1 0 2 5  

4 7 C 3 8 2 0 2 0  L U B R I C A T I O N  SCHEM X 0000 EA 4 7 E 3 8 2 5 7 0 G i  X 0 0 0 5 3 5  

. . .- . - -- 
4 7 ~ 3 8 2 0 4 5  GEOMETRY ENVELOPE X 0000 EA 4 7 E 3 8 2 3 0 4 G 1  X 00 1 3 0 7  

4 7 E 3 8 2 0 5 0 P  1  YAW HSG STRUCT.UPPER M 0000 EA 4 7 E 3 8 2 1 3 3 G 1  0 1  .OOO 0 1 . 0 0 0  0 0 0 0 2 3  

- . . - - - - - . -. - - - .- 
4 7 B 3 8 2 1 3 1 P l  ENCLOSURE. DOOR * 0000 EA 4 7 0 3 8 2 4 3 0 ~ 1  0 1 . 0 0 0  0 2 . 0 0 0  0 0 0 3 9 6  
4 7 8 3 8 2 1 3 1 P l  ENCLOSURE. DOOR * 0000 EA 4 7 D 3 8 2 4 3 0 G 2  0 1 . 0 0 0  0 2 . 0 0 0  0 0 0 4 0 4  

I 1 7 8 3 8 2 1 3 1 P l  ENCLOSURE. DOOR * 0000 EA 4 7 0 3 8 2 4 7 4 6 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 4 1 3  



7 2 4 1 - 3  TOTAL SUMMARY REPORT FOR COMPONENTS I N  ASSEMBLY 4 7 E 3 8 2 3 0 4 G l  WTG ASSY. MOD-SA 0 6 / 1 5 / 8 4  PAGE 4 4  

. . - -- - - - - - . - . . - -. - - - - .. MODEL EA U N I T  0 0 0 0 0 1  

- - -  ECN - - - -  
IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QT Y E X T / T O T - Q T Y  CROSS 

. . -  - I N C  OUT APPLY C Y T IME ASSEMBLY - - REF 

4 7 8 3 8 2 1 3 1 P l  ENCLOSURE. DOOR 0000 EA 47D382474G2 0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 4 2 1  

.. .- . .. - - - .  . . -- .- - -- - 06.000 

4 7 E 3 8 2 1 3 3 G 1  YAW STRUCTURE ASSY M 0000 EA 4 7 D 3 8 2 5 9 3 G l  0 1  .ooo 0 1 . 0 0 0  0 0 0 0 2 2  

4 7 E 3 8 2  1 6 5 G l  . YAW DRIVE I N S T L  - . M 0000--- EA 4 7 D 3 8 2 5 9 3 G i  0 1  .OOO 0 I . 000 -03- 
1 7 C 3 8 2  1 8 1 P 1  TRACK MTG BRACKET M 0000 EA 4 7 E 3 8 2 1 6 5 G l  0 4 . 0 0 0  0 4 . 0 0 0  0 0 0 0 3 3  

4 7 C 3 8 2 1 8  1P2 TRACK. MTG BRACKET M ,0000 EA 4 7 E 3 8 2 1 6 5 G I  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 0 6 3  

4 7 0 3 8 2  192P 1  BRAKE MTG PLATE M 0000 EA 4 7 E 3 8 2 1 6 5 G 1  0 2  ,000 0 2 . 0 0 0  0 0 0 0 4 1  

4 7 8 3 8 2 i 9 3 P  1  P I N .  C L E V I S  - BRAKE M 0000 EA 4 7 E 3 8 2 1 6 5 G I  0 4  .OOO 0 4 . 0 0 0  0 0 0 0 4 4  

4 7 R 3 8 2  196P 1  SPACER. C L E V I S  BLOCK M 0000 EA 4 7 E 3 8 2 1 6 S G l  0 4  ,000 0 4 . 0 0 0  0 0 0 0 6 1  

4 7 8 3 8 2  1 9 6 P 2 -  . . . - . - -. . - - SPCR.ACTUATOR C L E V I S  M 0000 EA 4 7 E 3 8 2 1 6 5 G l  0 8 . 0 0 0  0 8 . 0 0 9  0 0 0 0 6 2  

4 7 D 3 8 2 1 9 8 P l  C L E V I S  BLOCK M 0000 EA 4 7 E 3 8 2 1 6 5 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 0 4 2  

4 7 D 3 8 2 1 9 8 P 2  CLEVZS_ BLOCK -- M 0000 EA 4 7 E 3 8 2 1 6 5 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 0 6 4  

1 7 8 3 8 2 2 0 0 P l  RETAINER. P I N  M 0000 EA 4 7 E 3 8 2 1 6 5 G l  0 4  ,000 0 4 . 0 0 0  0 0 0 0 4 3  

4 7E38Z2 I?!?! -_ YAW HSG STRUC_T, LOWER M 0000 EA 4 7 E 3 8 2 1 3 3 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 0 2 4  

4 7 C 3 8 2 2 3 4 P l  GASKET M 0000 EA 4 7 E 3 8 7 0 6 2 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 5 6 5  

4 7 8 3 8 2 2 4 8 P  1  - A I R  BAF. RIGHT S I D E  M 0000 - EA 4 7 E 3 8 7 0 6 2 G l  o_r, 000 0 I . 000 00057.3 

4 7 8 3 8 2 2 4 8 P 2  A I R  BAF. LEFT S I D E  M 0000 EA 4 7 E 3 8 7 0 6 2 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 5 7 4  

4  7 E 8 2 6 4 P  1  S I D E  SUPPORT.WLOMT M ' 0000 EA 4 7 E 3 8 2 3 6 3 G 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 3 6 1 -  

4 7 E 3 8 2 2 6 S P  1  S I D E  SUPPORT M 0000 EA 4 7 E 3 8 2 3 6 3 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 3 2 0  

6 7 E 3 8 2 2 6 5 P 2  S I D E  SUPPORT M 0000 EA 4 7 E 3 8 2 3 6 3 G l  O i  . O W  0 1 . 0 0 0  0 0 0 3 2 1  

4 7 E 3 8 2 2 7 1 P l  ROTOR ADAPTER.WLDMT M ,0000 EA 4 7 E 3 8 2 3 6 3 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 3 6 2  

4 7 E 3 8 2 2 7 2 P 1  -. ROTOR ADAPTER STRL A _ .  M 0000 EA 4 7 E 3 8 2 3 6 3 G l  0 I_l 000 0 1 . 0 0 0  0 0 0 3 2 3  

: I 7 0 3 8 2 2 7 4  NACELLE GEOMETRY X 0000 EA 4 7 E 3 8 2 3 0 4 6 1  X 0 0 1 8 7 4  

4 ?F3_82L7=.- -- D R I P  TROUGH -- M 0000 EA 4 7 E 3 8 2 1 6 5 G l  0 2 . 0 0 0  0 2 . 0 0 0  000069 

4 7 8 3 8 2 2 7 7 P 2  D R I P  TROUGH M 0000 EA 4 7 E 3 8 2 1 6 5 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 0 7 0  

.- .. .- -. 

-; - -. - . - - - - - . - . - 



7 2 4 1 - 3  TOTAL SUMMARY REPORT FOR COMPONENTS I N  ASSEMBLY 4 7 E 3 8 2 3 0 4 G l  WTG ASSY. MOD-5A 0 6 / 1 5 / 8 4  PAGE 4 5  

. MODEL EA U N I T  0 0 0 0 0 1  . - -  -- . 

- - -  ECN - - - -  
l D E N T I F I C A T I O N  NO. NOMENCLATURE DWG P L - L A T E  P  T  CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS 

. - . I N C  OUT APPLY C Y  TIME--- - - -  ASSEMBLY - . . -. . . REF - 

4 7 C 3 8 2 2 7 8 P l  MANIFOLD F I T T I N G  M 0000 EA 4 7 E 3 8 2 1 6 5 G 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 0 6 5  

P R O F I L E  COORDINATES 

4 7 J 3 8 2 2 8 7 P 1  CENTER BLADE SECT M 0000 EA 4 7 E 3 8 2 5 9 0 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 9 8 4  

--- -. - 
~ 7 ~ D a 2 2 8 8  GENERAL S I T E  L C T N  X  0000 EA 4 7 E 3 8 2 3 0 4 G l  X 0 0 1 8 7 o  

4 7 D 3 8 2 2 9 6 P  1  LOW SPEED SHAFT * 0000 EA 4 7 0 3 8 2 4 3 5 6 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 2 0 9  

.. -- 
4 7 ~ 3 8 2 2 9 7 ~ 1  

. - - . - - - - . - 
TWR/FOUNOATIOK~K~STL M 0000 EA 4 7 D 3 8 2 3 5 6 6 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 0 0 3  

~ 1 7 E 3 8 2 2 9 7 P 7  GROUT M 0000 L B  4 7 E 3 8 2 2 9 7 G l  AR 0 0 0 0 2 0  

- - - - - - - . . - --- 
4 7 0 3 8 2 2 9 8  S I T E  PLAN-1ST U N I T  X 0000 EA 4 7 ~ 3 8 2 3 0 4 6 7 -  X 0 0 1 8 7 1  

4 7 E 3 8 2 3 0 1 P l  BOLSTER M 0000 EA 4 7 E 3 8 1 1 0 5 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 9 8 6  

i 7 E - 3 3 2 3 0 3 ~  I 
. . - . -. 

TWR/ FDN P L A T F  REQT M 0000 EA 4 7 E 3 8 2 2 9 7 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 0 1 7  

4 7 E 3 8 2 3 0 4 G l  WTG ASSY. MOD-5A 1  M 0000 E A  0 1 . 0 0 0  000001 

. . - - - - - - . . . . . . - . - -. . . . - . - 
4 7 t 3 8 2 3 0 6 G l  BED P L . . M A C H . & D R I L L .  0 1  M 0000 €A 4 7 E 3 8 2 3 6 3 G 1  0 1  .OOO 0 1 . 0 0 0  0 0 0 3 0 4  

0 
4 7 J 3 8 2 3 1 3 G l  HYDR P I P I N G .  YAW DR M 0000 EA 4 7 D 3 8 2 5 9 3 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 0 7 5  

-I 

. . - .. -- . . . - . - . - - 'P11 
4 7 E 3 8 2 3  14 HYDRAULIC SYS SCHEM X 0000 EA 4 7 J 3 8 2 3 1 3 G l  X 000 1 0 5  0 :  

(3 ' 
4 7 J 3 8 2 3 3 0 G l  BLADE HYDRAULIC I N S T  M 0000 EA 4 7 E 3 8 2 5 9 0 G 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 1 1 2 2  a f 

dZ3 
- 4 7 ~ 3 8 2 3 3 0 ~  1  T U B I N G  HYDRAULIC M 0000 F T  4 7 d 3 8 2 3 3 0 ~ 1  7 2 0 . 0 0 0  7 2 0 . 0 0 0  001125-~  C: y. 

3 1  f 
47 J 3 8 2 3 3 0 P 2  T U B I N G  HYDRAULIC M 0000 F T  4 7 J 3 8 2 3 3 0 G 1  4 8 0 . 0 0 0  4 8 0 . 0 0 0  0 0 1 1 2 4  Ir' F 

. . . . . - - - - -. .- . . . - - - - 
4 7 E 3 8 2 3 3 3 P l  

Y 
SP~NDLE SHAFT M 0000 EA 4 7 E 3 8 2 4 4 1 G l  0 1 . 0 0 0  0 1  .OOO 0 0 0 1 7 7  

4 :, 

4 7 E 3 8 2 3 3 4 P  1  T I P . B L A D E  M 0000 EA 4 7 E 3 8 2 5 8 2 G 1  0 2 . 0 0 0  0 4 . 0 0 0  0 0 1 0 5 3  

4 7 ~ 3 8 2 3 3 5 ~ 1  TUBE ADAPTER M 0000 EA 4 7 d 3 8 2 3 3 0 G l  0 4  . 000 0 4 . 0 0 0  0 0 1  1 4 0  

4 7 C 3 8 2 3 3 5 P 2  TUBE ADAPTER M 0000 EA 4 7 d 3 8 2 3 3 0 G l  06.000 0 6 . 0 0 0  0 0 1 1 3 9  

- . . . . - . - -. - - - - - -- - - - - 
4 i C 3 8 2 3 3 6 ~ 1  BRKT.CLAMP M O D I F I E D  M 0000 €A 4 7 J 3 8 2 3 3 0 G l  3 8 . 0 0 0  3 8 . 0 0 0  0 0 1 1 3 1  

4 7 C 3 8 2 3 3 6 G 2  BRKT.CLAMP M O D I F I E D  M 0000 EA 4 7 J 3 8 2 3 3 0 6 1  0 8 . 0 0 0  0 8 . 0 0 0  0 0 1 1 3 4  



7 2 4 1 - 3  TOTAL SUMMARY REPORT FOR COMPONENTS I N  ASSEMBLY 4 7 E 3 8 2 3 0 4 G l  WTG ASSY. MOD-5A 0 6 / 1 5 / 8 4  PAGE 4 6  

- . . MODEL EA U N I T  00000> . - 
- - - ECN - ---  

I D E N T I F I C A T I O N  NO.  NOMENCLATURE DWG P L - L A T E  P  T  CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS 

. . . . . -. .- - - . . . . . - I N C  OUT APPLY C-Y T I M E  . ASSEMBLY - REF 

4 7 C 3 8 2 3 3 6 P l  BRACKET.ANGLE M 0000 EA 4 7 C 3 8 2 3 3 6 G 2  0 2  ,000 1 6 . 0 0 0  0 0 1 1 3 5  
J 7 C 3 8 2 3 3 6 P l  . . . - . - -- - BRACKET.ANGLE b! ---0 EA 4 7 C 3 8 2 3 2 6 G 3  0 2  ,000 1 & 0 0 0  0 0 1 1 8 5  

109. ooo 

4 7 C 3 8 2 3 5 0 P l  TEETER SPRT OUTER 

4 7 C 3 8 2 3 5  l P 1  TEETER SPRT INNER 

4 7 0 3 8 2 3 5 2 6 1  TEETER ARM ASSY M 0000 EA 4 7 E 3 8 2 6 0 5 G l  0 4  .OOO 0 4 . 0 0 0  0 0 1 2 0 4  

. . . - 
4 7 ~ 3 6 2 3 5 2 ~  1 TEETS ARM M 0000 EA 4 7 0 3 8 2 3 5 2 0 1  0 1 . 0 0 0  0 4 . 0 0 0  0 0 T 2 0 5  

4 7 0 3 8 2 3 5 2 P 2  R E T A I N I N G  R I N G  M 0000 EA 4 7 0 3 8 2 3 5 2 6 1  0 1  .OOO 0 4 . 0 0 0  0 0 1 2 0 6  

. -- - - 
4 7 C 3 8 2 3 5 3 P l  TEETER SUPPORT P I N  M 0000 EA 4 7 E 3 8 2 6 0 5 G l  0 4  .OOO 6r.600 0 0 1 2 1 0  

4 7 E 3 8 2 3 5 5 P i  TWR STRUCTURE ASSY M 0000 EA 4 7 E 3 8 2 2 9 7 G l  0 1 . 0 0 0  01.000 0 0 0 0 0 4  

-. 4 7 ~ 3 8 2 3 5 6 6 1 -  TOWER ASSY. WTG M 0000 EA 4 7 E 3 8 2 3 0 4 G i  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 0 0 2  

4 7 0 3 8 2 3 5 8 P l  BRKT.OUTBOARD M 0000 EA 4 7 J 3 8 2 3 3 0 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 1 1 3 0  

. - .  - -- . -- 
1 7 C 3 8 2 3 5 9 P l  P L A T E  M M 0000 EA 4 7 ~ 3 8 2 3 3 0 6 1 - -  0 4  .OOO 0 4 . 0 0 0  0 0 1  1 6 5  

-- i 7 C 3 8 2 3 6 0 ~  1- P L A T E  M 0000 EA 4 7 ~ 3 8 2 3 6 0 6 1  0 1 . 0 0 0  0 2  .ooo 0 0 1  16T.- 

4 7 C 3 8 2 3 6 0 P 2  PAD M 0000 €A 4 7 C 3 8 2 3 6 0 G l  0 1 . 0 0 0  0 2 . 0 0 0  0 0 1 1 6 2  

4 7 D 3 8 2 3 6 1 P 1  P L A T E  M .0000 EA 4 7 D 3 8 2 3 6 1 G 1  0 1  . O m  0 2 . 0 0 0  0 0 1 1 5 6  

... -- 
3 7 ~ 3 8 2 3 6 1 ~ 2  PAD M 0000 € A  - 4 7 ~ 3 8 2 3 6 1 6 1  0T. 000 0 2 . 0 0 0  0 0 1 1 5 7  

1 4 7 E 3 8 2 3 6 3 G l  NACELLE STRUCT ASSY 1  M 0000 EA 4 7 E 3 8 2 5 9 7 G i  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 3 0 3  

. - . - . . . . . - . . -. -- 



' 7 2 4 1 - 3  TOTAL SUMMARY REPORT FOR COMPONENTS I N  ASSEMBLY 4 7 E 3 8 2 3 0 4 G l  WTG ASSY. MOD-5A 0 6 / 1 5 / 8 4  PAGE 4 7  

- - .- MODEL EA-.--UNI T  0 0 0 0 0 1  .. . 

--- ECN ----  
I D E N T I F I C A T I O N  NO.  NOMENCLATURE OWG P L - L A T E  P  T  CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS 
. . - . . - - - . . . I N C  OUJ APPLY C Y  T I M E  A_SSEMBLY -- . . . . . . . . - REF 

4 7 0 3 8 2 3 7 2 P  1  RTR BRG RETAINER.FWD M 0000 EA 4 7 E 3 8 2 4 4 1 G 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 1 8 4  

.. .- -. . - 
4 7 s 3 8 2 3 7 3 ~ 1  SPACER M 0000 ~ ~ - ~ 4 7 ~ 3 8 2 3 3 0 6 1  0 8 . 0 0 0  0 8 . 0 0 0  0 0 1 1 6 6  

4 7 0 3 8 2 3 7 3 P 2  SPACER M 0000 €A 4 7 J 3 8 2 3 3 0 G l  0 8  . 000 08.000 0 0 t 1 6 7  

, . -. . . - - . . - - .. - -. -- 
4 7 8 3 8 2 3 7 3 P 3  SPACER M 0000 - EA 4 7 ~ 3 8 2 3 3 0 G . l  0 8  ,000 0 8 . 0 0 0  0 0 1 1 6 8  

d 7 C 3 8 2 3 9 0 P  1  PLUG, SHAFT TEETER M 0000 EA 4 7 D 3 8 2 3 9 7 G 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 9 9 2  

. . . - - - - .. - - - - - - - . 
'1 7 0 3 8 2 3 9 7 G  1  TEETER P V T  SFT ASSY M 0000 E A  4 7 ~ 3 8 2 ~ ~ 0 6 1  0 1  ,000 ' 0 1 ,000 000996- 

, 1 7 D 3 8 2 3 9 7 P I  TEETER P I V O T  SHAFT M 0000 EA 4 7 0 3 8 2 3 9 7 0 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 9 9 1  

.. - -- - 
3 7 6 3 8 2 3 9 8 ~ 1  SPACER M 0000 €A- 4 7 E 3 8 2 4  1 3 6 1  A  R  00 1 0 8 2  

4 7 C 3 8 2 3 9 9 P l  BLOCK.BALLAST M 0000 EA 4 7 E 3 8 2 4 1 3 G l  9 6 . 0 0 0  9 6 . 0 0 0  0 0 1 0 8 0  
- - .  

i i F ~ 3 2 4 0 0 ~  I LIGHTING PROT INSTL M 0000 E A  4 7 ~ 3 8 2 5 9 0 ~ 1  0 2 . 0 0 0  0 2 . 0 0 0  Obi106 

4 7 E 3 8 2 4 0 0 P 3  L I G H T I N G  S T R I P  M 0000 F T  4 7 E 3 8 2 4 0 0 G 1  A  R  0 0 1  1 0 9  

. . - - . . - - - .  - 
J 7 E 3 8 2 4 0 0 P 4  SPLICE -PLATE M 0006 EA 4 7 E 3 8 2 4 0 0 G l  1 6  .OOO 3 2 . 0 0 0  0 0 1 1 1 0 ~  

1 7 E 3 8 2 4 0 0 P 6  S H I M  M 0000 EA 4 7 E 3 8 2 4 0 0 G l  0 2 . 0 0 0  0 4 . 0 0 0  0 0 1 1 1 2  

- -- - -- 
.- 4 7 6 3 8 2 4 0 1 ~ 1  STUD M 0000 EA 4 7 ~ 3 8 2 4 1 3 6 1  3 2 . 0 0 0  3 2 . 0 0 0  0 0 1 0 8 1  

- - - - - - - - . . .- - 
4 7 D 3 8 2 4 0 6  GEOMETR~- DWG X 0600 EA 4 7 ~ 3 8 2 5 9 0 ~ 1  X  00 1 2 2 5  

4 7 E 3 8 2 4 0 7 P l  LOW SP BK SPRT BRKT M 0000 EA 4 7 E 3 8 2 4 9 5 G l  0 1 . 0 0 0  0 2 . 0 0 0  0 0 1 2 5 5  

BALLAST I N S T L  M 0000 EA 4 7 E 3 8 2 5 9 0 G l  

4 7 8 3 8 2 4 1 9 P l  WASHER B 0000 € A  4 7 E 3 8 2 1 6 5 G 1  96.000 96.000 0 0 0 0 5 0  

. - . . - - - - - . - - 
4 7 8 3 8 2 4 2 0 P  I JAM NUT- B 0000 EA 4 7 ~ 3 8 2 1 6 5 6 1  0 4  ,000 0 4 . 0 0 0  0 0 0 0 5 6  

4 7 E 3 8 2 4 2 9 P  1  BED P L .  STRUCT. WELD M' 0000 EA 4 7 E 3 8 2 3 0 6 G 1  0 1  .OOO 0 1 . 0 0 0  0 0 0 3 0 5  

. . . . .. . - - - -- A .. - 
4 7 0 3 8 2 4 3 0 G 1  TRAP DR. BEDPL / TWR M 0000 EA 4 7 E 3 8 2 4 7 2 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 3 8 9  

4 7 0 3 8 2 4 3 0 6 2  TRAP DR. BEDPL / TWR M 0000 EA 4 7 E 3 8 2 4 7 2 G 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 3 9 8  



a, 
.%., 

7 2 4 1 - 3  TOTAL SUMMARY REPORT FOR COMPONENTS I N  ASSEMBLY 47E3823W1Gl WTG ASSY. MOD-5A 0 6 / 1 5 / 8 4  PAGE 4 8  

. . . . . -. MODELEA-. UN IT  0 0 0 0 0 1  - .- 

- - -  ECN - - - -  
IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QT Y EXT/TOT-QTY CROSS 

-. - . - . . . . - . - - . . . . . INC  OUT APPLY C Y T I M E _  - ASSEMBLY REF 

17D382430P  1 COVER M 0000 EA 47D382430G l  0 1 . 0 0 0  0 2 . 0 0 0  0 0 0 3 9 0  
47D38243-cP1 COVER M- . _ s ' O c !  EA 47D382430G2 0 1 . 0 0 0  - -  0 2 . 0 0 0  0 4  ,000 0 0 0 3 9 9  - 

.17U082430P2 ANGLE M 0000 EA 47D382430G1 0 2  ,000 0 4 . 0 0 0  0 0 0 3 9 1  
4 7 L ) s X 3 0 P 2  ANGLE M 0000 €A 4 7 0 3 8 2 4 3 0 6 2  0 2 . 0 0 0  0 4 . 0 0 0  0 0 0 4 0 0  

0 8  ,000 

47D382130P3  ANGLE M 0000 €A 4 7 0 3 8 2 4 3 0 6 1  0 2  . 000 0 4 . 0 0 0  0 0 0 3 9 2  
4 7 D 3 8 2 4 3 e 3  ANGLE -- -- M 0000 EA 47D382430G2 0 2 . 0 0 0  0 4 . 0 0 0  0 0 0 4 0 1  - - . - . . - . . - - - . - 

0 8 . 0 0 0  

4 7 0 3 8 2 4 3 0 P 4  R I B  M 0000 EA 47D382430G1 0 2 . 0 0 0  0 4 . 0 0 0  0 0 0 3 9 3  
17D382430P4  R I B  . . - - - . - M 0000 EA 470382430G2  0 2 . 0 0 0  0 4  . 000 0 0 0 4 0 2  

0 8 . 0 0 0  

47D382430P5  PLATE M 0000 EA 4 7 0 3 8 2 4 3 0 0 1  0 1 . 0 0 0  0 2 . 0 0 0  0 0 0 3 9 4  

- - - - . - - - -. . - - - -- - -  - 
"l7U382430P6 BAR M 0000 EA 47D382430G l  0 1  .OOO 0 2 . 0 0 0  0 0 0 3 9 5  
3 7 0 3 8 2 4 3 0 P 6  BAR M 0000 EA 47D382430G2 0 1  .OOO 0 4  0 2 . 0 0 0  ,000 0 0 0 4 0 3  

-. -- .. 

4 7 ~ 3 0 2 4 3 5 ~ 1  LOW SPEED SHAFT ASSY * 0000 EA 4 7 E 3 8 2 6 0 1 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 2 0 8  

4 7 C 3 8 2 4 3 6 P l  SEAL RTNR. COUPLING M 0000 EA 4 7 E 3 8 2 6 0 1 G l  0 2  ,000 0 2 . 0 0 0  0 0 0 2 1 2  

- . - . . -. . . - . - - . - - .. - . - . - . 
4 7 ~ 3 8 2 4 3 7 ~  1 SEAL PL.  FWD CPLG M 0000 EA 4 7 E 3 8 2 6 0 1 G l  0 6 . 0 0 0  0 6 . 0 0 0  0 0 0 2 1 3  

4 7 E 3 8 2 4 4 0  SCHEM ROTOR HYDR SYS X 0000 EA 4 7 E 3 8 2 5 9 0 G l  X 0 0 1 2 2 7  

. . . - .- - 
( 1 7 ~ 3 8 2 4 4  IGI YOKE / SPINDLE ASSY M 0000 E A  4 7 ~ 3 8 2 6 o i G 1 -  - . . - OI.OOO 0 1 . 0 0 0  0 0 0 1 5 9  

47E382450P1  GEARBOX MTG. STRUCT. M 0000 EA 4 7 E 3 8 2 3 0 6 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 3 0 6  

-- - 
4 7 ~ 3 8 2 4 5 4 ~ 1  ANTI-ROTATION P I N  M 0000 EA 47E382441G1  0 2  . 000 0 2 . 0 0 0  0 0 0 1 8 3  

47U382455P1  D ISC .  RTR SPEED SNSR M 0000 EA 47E38244  1 6 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 1 9 1  

- -. - - 
~ i b 3 8 9 4 5 6 ~ 1  RTR SEAL RTNR, AFT M 0000 EA 4 7 E 3 8 2 4 4 1 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 1 8 2  

47D382457P I LOW SPEED BRAKE D ISC  M 0000 €A 4 7 E 3 8 2 4 4 1 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 1 8 5  

. - - - - . . 
47C382458P1  RETAINER. AFT M 0000 EA 4 7 E 3 8 2 4 4 1 G l  0 6 . 0 0 0  0 6 . 0 0 0  0 0 0 1 8 0  

4 7 E 3 8 2 4 6 0  BLADE TOLERANCE DWG X 0000 EA 47E382590G1  X 0 0 1  2 2 6  

-. .. -- - .- 

4 7 ~ 3 8 2 4 6 1 ~ 1  LOW SPEED BRAKE M 0000 ~ ~ 4 7 ~ 3 8 2 4 9 5 ~ 1  0 4  ,000 0 8 . 0 0 0  0 0 1 2 5 6  

47C382463G l  RING. MOUNTING M 0000 EA 47C38246461  0 2 . 0 0 0  0 8 . 0 0 0  0 0 1 0 6 7  

. . . . -. . . - . -- .. -- 

,,I 



7 2 4 1 - 3  TOTAL SUMMARY REPORT FOR COMPONENTS I N  ASSEMBLY 4 7 E 3 8 2 3 0 4 G l  Q WTG ASSY. MOD-5A 0 6 / 1 5 / 8 4  PAGE 4 9  

. . . . - - - - - - MODEL EA U N I T  0 0 0 0 0 1  

- - - ECN - - - -  
I D E N T I F I C A T I O N  NO.  NOMENCLATURE DWG P L - L A T E  P  T  CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS 

.. - I N C  -OUT APPLY C Y  T I M E -  ASSEMBLY_ -. REF . - 

4 7 C 3 8 2 4 6 3 P  1  R I N G .  MOUNTING M 0000 EA 4 7 C 3 8 2 4 6 3 G 1  0 2  ,000 08.000 0 0 1 0 6 8  

. . - 
, 3 7 ( 3 3 8 ? 4 6 4 ~ 1  R I N G  & HOUSING ASSY M 0000 €A 4 7 E 3 8 2 4 6 9 G  1  0 2  . 000 0 4 . 0 0 0  00 1 0 6 6  
4 7 C 3 8 2 4 6 4 G  1  R I N G  & HOUSING ASSY M 0000 EA 4 7 E 3 8 2 4 6 9 G 2  0 2 . 0 0 0  0 4 . 0 0 0  0 0 1 0 9 7  

0 8 . 0 0 0  

- . . . - - - . .. 

4 7 D 3 8 2 4 6 5 P l  FRAME.TRAP DOOR M 0000 EA 4 7 E 3 8 2 4 7 2 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 4 2 3  

5 7 8 3 8 2 4 6 7 P 1  RETAINER M 0000 EA 4 7 E 3 8 2 4 6 9 G l  0 2  . 000 0 4 . 0 0 0  0 0 1 0 7 2  

. . . . . - - - - - .  

d 7 8 3 8 2 4 6 7 P 2  RETAINER / COVER M 0000 EA 4 7 E 3 8 2 4 6 9 G l  0 2 . 0 0 0  0~.000 0 0 1 0 7 5 -  
, 1 7 8 3 8 2 4 6 7 P 2  RETAINER / COVER M 0000 EA 4 7 E 3 8 2 4 6 9 G 2  0 2 . 0 0 0  0 4 . 0 0 0  0 0 1 1 0 3  

0 8 . 0 0 0  

. . . . . - - .-- -- - .  

4 7 8 3 8 2 4 6 8 P l  GASKET M 0000 EA 4 7 E 3 8 2 4 6 9 G 1  0 2  ,000 0 4 . 0 0 0  00 1 0 7 3  

3 7 E 3 8 2 4 6 9 G l  I C E  DETECTOR I N S T L  M 0000 EA 4 7 E 3 8 2 5 9 0 G l  0 2  . 000 0 2 . 0 0 0  0 0 1 0 6 5  

- 
4 7 E 3 8 2 4 6 9 G 2  I C E  DETECTOR I N S T L  M 0000 - EA 4 7 E 3 8 2 5 9 0 G l  0 2  . 000 0 2 . 0 0 0  0 0 1 0 9 6  

4 7 8 3 8 2 4 7 0 P l  GASKET, COVER M 0000 EA 4 7 E 3 8 2 4 6 9 G l  0 2 . 0 0 0  0 4 . 0 0 0  0 0 1 0 7 8  
f I 7 R 3 a 2 4 7 0 P  1  . GASKET. COVER _ _  M  0000 EA 4 7 E 3 8 2 4 6 9 G 2  0 2 .  000 0 4 . 0 0 0  0 0 1 1 0 5 ~  

0 8 . 0 0 0  

4 7 k 3 8 2 4 7 2 G l  L A D  8 FALSE F L  I N S T L  M 0000 EA 4 7 E 3 8 2 5 9 7 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 3 8 8  

. . . . . - - . - - - . 

4 7 E 3 8 2 4 7 2 P 1  1  S E A L I N G  S T R I P  M 0000 EA - 4 7 ~ 3 8 2 4 7 2 6 1 -  A  R  0 0 0 4 2 9  

3 7 E 3 8 2 4 7 2 P 8  ROOF SCUTTLE B  0000 EA 4 7 E 3 8 2 4 7 2 G l  0 1  .OOO 0 1  .OOO 0 0 0 4 2 6  

. - . - - - -. - -. . 

4 7 D 3 8 2 4 7 4 6 1  TRAP DR.BEOPL / LUBE M 0000 EA 4 7 E 3 8 2 4 7 2 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 4 0 6  

4 7 D 3 8 2 4 7 4 G 2  TRAP DR.BE0PL / LUBE M 0000 EA 4 7 E 3 8 2 4 7 2 G 1  0 1  .OOO 0 1 . 0 0 0  0 0 0 4 1 5  

4 7 ~ 3 8 2 4 7 4 ~ 1  COVER M 0000 EA 4 7 D 3 8 2 4 7 4 G 1  0 1 . 0 0 0  0 1  ,000 000407 
4 7 D 3 8 2 4 7 4 P  1  COVER M 0000 EA 4 7 D 3 8 2 4 7 4 6 2  0 1  .OOO 0 1 . 0 0 0  0 0 0 4 1 6  

0 2 . 0 0 0  

-- -- 
.I 7D3821m ANGLE M 0000 EA 4 7 0 3 8 2 4 7 4 6 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 4 0 8  
3 7 D 3 8 2 4 7 4 P 2  ANGLE M 0000 EA 4 7 0 3 8 2 4 7 4 6 2  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 4 1 7  

0 4  ,000 

. --- 
4 7 D 3 8 2 4 7 4 P 3  ANGLE M 0000 E A  4 7 ~ 3 8 2 4 7 4 ~ 1  0 2  ,000 0 2 . 0 0 0  0 0 0 4 0 9  
4 7 D 3 8 2 4 7 4 P 3  ANGLE M 0000 EA 4 7 0 3 8 2 4 7 4 6 2  0 2  ,000 0 2 . 0 0 0  0 0 0 4 1 8  

0 4 . 0 0 0  

. . . - - -. . . 
5 7 0 3 8 2 4 7 4 P 4  , R I B  M 0000 EA 4 7 ~ 3 8 2 4 7 4 6 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 4 1 0  
4 7 D 3 8 2 4 7 4 P 4  R I B  M 0000 EA 4 7 D 3 8 2 4 7 4 6 2  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 4 1 9  

0 4 . 0 0 0  



7 2 4 1 - 3  TOTAL SUMMARY REPORT FOR COMPONENTS I N  ASSEMBLY 47E382304G1 WTG ASSY. MOO-5A 0 6 / 1 5 / 8 4  PAGE 5 0  
MODEL EA UNIT  0 0 0 0 0 1  .- 

- - - ECN - - - -  
I D E N T I F I C A T I O N  NO. NOMENCLATURE OWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QT Y EXT/TOT-QTY CROSS 
. . - INC OUT APPLY C Y TIME ASSEMBLY .- REF 

4 7 0 3 8 2 4 7 4 P 5  PLATE M 0000 EA 47D38247401  0 1  .OOO 0 1 . 0 0 0  0 0 0 4 1 1  
. - . - . - - - - -. 

1 7 0 3 8 2 4 7 4 P 6  BAST M 0000 EA 4 7 0 3 8 2 4 7 4 6 1  0 1 , 0 0 0  0 1 . 0 0 0  000- 
4 7 0 3 8 2 4 7 4 P 6  BAR M 0000 €A 47D38247402  0 1  .OOO 0 1 . 0 0 0  0 0 0 4 2 0  

0 2 . 0 0 0  

-. . . - . - - - - 
57C382475P 1 MOUNT~NE- BLOCK M 0000 EA 4 7 E 3 8 2 4 7 2 6 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 4 2 4  

4 7 8 3 8 2 4 8 0 P  1 BRACKET. SENSOR M 0000 EA 47E382498G1 0 2 . 0 0 0  0 2 . 0 0 0  0 0 1 2 7 5  

-- - 
~ 7 6 3 8 2 4 8 5 ~ 1  L IFTING.BRKT M 0000 EA 4 7 0 3 8 2 5 9 8 0 1  0 2  ,000 0 2 . 0 0 0  0 0 0 5 4 3  

4 7 E 3 8 2 4 8 6 P I  S IDE SUPPORT M 0000 €A 4 7 E 3 8 2 5 9 9 0 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 1 2 3 5  

- 
z i 7 ~ 3 8 2 4 8 % ~  PRE-LOAD FIXTURE M 0000 €A 4 7 E 3 8 2 6 0 5 6 1  02.. 000 0 2 . 0 0 0  0 0 1 2 1 3  

4 7 E 3 8 2 4 9 1 G l  A I R  DUCT U N I T  M 0000 EA 4 7 E 3 8 7 0 6 2 6 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 5 5 6  

4 7 0 3 8 2 4 9 2 ~  1 NUT PLATE M 0000 EA 4 7 E 3 8 2 4 9 5 G l  0 1  .OOO 0 2 . 0 0 0  0 0 1 2 5 9  

4 7 0 3 8 2 4 9 2 P 2  NUT PLATE M CKl00 € A  4 7 E 3 8 2 4 9 5 0 1  0 2 . 0 0 0  0 4 . 0 0 0  0 0 1 2 5 8  

- 
4 7 0 3 8 2 4 9 2 P 3  NUT PLATE M 0000 EA 47E382495G l  0 1  .000 0 2 . 0 0 0  0 0 1 2 6 0  

47D382492P4 NUT PLATE M 0000 EA 4 7 E 3 8 2 4 9 5 G l  0 2 . 0 0 0  0 4 . 0 0 0  0 0 1 2 5 7  

4 7 0 3 0 2 4 9 3 ~ 1  NUT PLATE M OoOO EA 4 7 E 3 8 2 4 9 5 G l  02.060 0 4  .OOO 0 0 1 2 6 2  ' 

4 7 0 3 8 2 4 9 3 P 2  NUT PLATE M 0000 EA 4 7 E 3 8 2 4 9 5 G l  0 1  .OOO 0 2 . 0 0 0  0 0 1 2 6 3  

. . . 
4 7 0 3 8 2 1 9 3 ~ 3 - - . . - .  ' NUT PLATE M 0000 EA 4 7 E 3 8 2 4 9 5 G i  0 2 . 0 0 0  0 4 . 0 0 0  0 0 1 2 6 1  

17B382494P  1 NUT PLATE M 0000 €A 47E38249561  0 8 . 0 0 0  1 6 . 0 0 0  0 0 1 2 6 4  

- - 
4 7 ~ 3 8 2 4 9 5 ~ 1  LOW SP BK SPRT ASSV' M 0000 EA 47E382496G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 1 2 5 4  

47ED82496G l  LOW SPEED BRAKE I N S T  M 0000 EA 4 7 E 3 8 2 6 0 7 6 1  0 1  .OOO 0 1 . 0 0 0  0 0 1 2 5 3  

4 7 ~ 3 8 2 4 9 8 ~ 1  RTR SPEED SNSR INSTL  M 0000 €A 4 7 E 3 8 2 6 0 7 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 1 2 7 4  

47C382499P1  TOWER ACCESS DOOR M 0000 EA 4 7 E 3 8 2 2 9 7 0 1  0 1 . 0 0 0  0 1  .ooo 0 0 0 0 0 5  
. 

470382550G1  SFT .TEETE~TGE-ASSY M 0000 €A 47E381105G l  - 0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 9 8 7  

4 7 0 3 8 2 5 5 0 P l  CL0TH.FIBERGLASS M 0000 FT  47D382550G1 A R 0 0 0 9 8 8  

. . . . - - - -. - - -. 
470382550P2  ADHESIVE M 0000 0 2  4 7 ~ 3 8 2 5 5 0 6 1  A R 0 0 0 9 8 9  

I 47C382551G l  TEETER RESTR ASSY M 0000 EA 47E38  1105G1 0 4 . 0 0 0  0 4 . 0 0 0  0 0 0 9 9 3  



7 2 4 1 - 3  TOTAL SUMMARY REPORT FOR COMPONENTS I N  ASSEMBLY 4 7 E 3 8 2 3 0 4 G 1  W l G  ASSY. MOO-5A 0 6 / 1 5 / 8 4  PAGE 5 1  

. - . - - - . - . - MODJL EA U N I T  0 0 5 l 0 0 1  -. 

- - - ECN - - - -  
I D E N T I F I C A T I O N  NO.  NOMENCLATURE OWG P L - L A T E  P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS 

. - - - . . . . - I N C  OUT -_+PPLY C Y T I M E  ASSEMBLY .- R E F  

4 7 C 3 8 2 5 5 1 G 2  TEETEER RESTR ASSY M 0000 EA 4 7 E 3 8 1 1 0 5 G 1  0 4 . 0 0 0  0 4 . 0 0 0  0 0 0 9 9 7  

4 7 C 3 8 2 5 5 1 P l  CLOTH. F IBERGLASS 

. -- 
,17C382551P2  ADHESIVE.  EPOXY M 0000 OZ 4 7 ~ 3 8 2 5 5 1 ~ 1  A R 00099s 
4 7 C 3 8 2 5 5 1 P 2  ADHESIVE.  EPOXY M 0000 0 2  4 7 C 3 8 2 5 5 1 6 2  A R 000999 

00.000 

i ? ~ 3 8 2 5 5 2 ~ 1  BOLSTER I N S R  ASSY M 0000 EA 4 7 E 3 8 1 1 0 5 G l  0 2 . 0 0 0  0 2 . 0 0 0  00 1 0 0 1  

4 7 C 3 8 2 5 5 2 P 2  ADHESIVE M 0000 0 2  4 7 C 3 8 2 5 5 2 G  1 A R 00 1 0 0 3  

4 7 E 3 8 2 5 5 3 G l  GEARBOX I N S T A L L A T I O N  M 0000 EA 4 7 E 3 8 2 5 9 7 G 1  0 1  . O W  0 1 . 0 0 0  0 0 0 3 6 3  

. - - .- 
- -  4 7 ~ 3 8 2 5 5 4 ~ 1  FLOORING. BEDPLATE M 0000 EA 4 7 E 3 8 2 3 0 6 G 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 3 1 3 . -  

4 7 D 3 8 2 5 5 5 P l  L I F T I N G  BRKT M 0000 EA 4 7 0 3 8 2 5 9 6 6 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 5 4 4  

4 7 ~ j 8 2 5 5 6 ~ 1 0  S I D E  PLATE 4 . 0  HT M 0000 € A  4 7 ~ 3 8 2 5 5 6 6 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 4 5 4  

1 7 E 3 8 2 5 5 6 P 2  CHANNEL. 6 - 2 0  L B  M 0000 EA 4 7 E 3 8 2 5 5 6 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 4 4 6  

4 7 ~ 3 8 2 5 5 6 ~ 3  C H A N N E L . 6 - 1 6 . 3  L B  M 0000 EA 4 7 E 3 8 2 5 5 6 G l  0 4  ,000 0 4 . 0 0 0  0 0 0 4 4 7  

1 7 E 3 8 2 5 5 6 P 6  9 - IN  X 2 1 / 2  DP DECK M 0000 EA 4 7 E 3 8 2 5 5 6 G 1  1 4 . 0 0 0  1 4 . 0 0 0  0 0 0 4 5 0  

.. . ... 
4 7 E 3 8 2 5 5 6 P 7  6 - I N  X 2 1 / 2  DP DECK M 0000 EA 4 7 ~ 3 8 2 5 3 6 ~ 1  01 .OOO 01:000 0 0 0 4 5 1  

1 4 7 E 3 8 2 5 5 6 P 8  9 - I N  X 2 1 / 2  DP DECK M 0000 EA 4 7 E 3 8 2 5 5 6 6 1  0 1  .ooo 0 1 . 0 0 0  0 0 0 4 5 2  



7 2 4 1 - 3  TOTAL SUMMARY REPORT FOR COMPONENTS I N  ASSEMBLY 4 7 E 3 8 2 3 0 4 G i  WTG ASSY. MOD-5A 0 6 / 1 5 / 8 4  PAGE 5 2  

.- - MODEL EA U N I T  00_000_1-- .. -. - .- 

---  ECN - - - -  
I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS 

I N C  OUT APPLY C Y TIME ASSEMBLY - . . . - -. - - . . REF 

4 7 E 3 8 2 5 5 6 P 9  END PLATE 4 . 0  HT M 0000 EA 4 7 E 3 8 2 5 5 6 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 4 5 3  

-. . . . . 
ROTOR BRG S H I M  M 0000 EA 4 7 E 3 8 2 4 4 1 G l  

4 7 8 3 8 2 5 5 8 P 1  INSERT. BRAKE D I S C  M 0000 EA 4 7 E 3 8 2 4 4 1 G l  1 2 0 . 0 0 0  1 2 0 . 0 0 0  0 0 0 1 8 7  

. . -- -- 
i i c 3 8 2 5 5 9 ~ 1  RTR SEAL  RTNR. FWD M 0000 E A  4 7 ~ 3 8 2 4 4  IGI OI.OOO or.ooo o o o i m  

4 7 C 3 8 2 5 6 0 P 1  PLUG. TORQUE PLATE M 0000 EA 4 7 E 3 8 2 4 4 l G l  0 2  . 000 0 2 . 0 0 0  0 0 0 1 9 4  

4 7 D 3 8 2 5 6 3 6 1  TORQUE PLATE ASSY M 0000 EA 4 7 E 3 8 2 1 6 5 G l  0 4  . 000 0 4 . 0 0 0  0 0 0 0 3 5  

4 7 D 3 8 2 5 6 3 P l  TORQUE PLATE M 0000 €A 4 7 0 3 8 2 5 6 3 6 1  0 1 . 0 0 0  0 4  ,000 0 0 0 0 3 6  

. .. 
i 7 ~ 3 8 2 5 6 4 ~  1 BEARING ANGLE M 0000 EA 4 7 D 3 8 2 5 6 3 G l  0 2 . 0 0 0  0 8 . 0 0 0  0 0 0 5  

4 7 E 3 8 2 5 7 0 G l  LUBE PLATFORM I N S T L  M 0000 EA 4 7 E 3 8 2 5 9 7 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 4 4 2  

. . - - - - - - 
4 7 ~ 3 8 2 5 7 0 ~ 1 0  P I P E  ASSY M 0000 €A 4 7 E 3 8 2 5 7 0 G 1  0 1  .000 01.000 0 0 0 5 1 3  

4 7 E 3 8 2 5 7 0 P 1 1  P I P E  ASSY M 0000 EA 4 7 E 3 8 2 5 7 0 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 5 1 4  

... 
i 7 ~ 3 8 2 5 7 0 ~ 1 2  P I P E  ASSY M 0000 EA 4 7 E 3 8 2 5 7 0 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 5 1 5  

4 7 E 3 8 2 5 7 0 P 1 3  P I P E  ASSY M 0000 €A 4 7 E 3 8 2 5 7 0 G l  01.000 0 1 . 0 0 0  0 0 0 5 1 6  

- 
4 7 E 3 8 2 5 7 0 ~ 4  P I P E  ASSY M 0000 EA 4 7 E 3 8 2 5 7 0 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 5 0 7  

4 7 E 3 8 2 5 7 0 P 5  P I P E  ASSY M 0000 EA 4 7 E 3 8 2 5 7 0 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 5 0 8  

- . - . . - . - . . - . .- 
4 7 ~ 3 8 2 5 7 0 ~ 6  P I P E  ASSY M 0000 EA 4 7 E 3 8 2 5 7 0 G i  0 1  .000 0 1 366 oo056F 

4 7 E 3 8 2 5 7 0 P 7  P I P E  ASSY M 0000 EA 4 7 E 3 8 2 5 7 0 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 5 1 0  
- - -. - . - 

4 7 E ~ 1 2 5 7 0 ~ 8  P I P E  ASSY M 0000 EA 4 7 E 3 8 2 5 7 0 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 5 1 1  

47E 3 8 2 5 7 0 P 9  P I P E  ASSY M 0000 €A 4 7 E 3 8 2 5 7 0 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 5 1 2  

- . -. - - - - -. .. -. . - .- - . - 
1 7 E 3 8 2 5 7 1  L I F T  REQT. TWR CMPNT X 0000 EA 4 7 D 3 0 2 0 5 6 G l  X 000 1 5 7  

? 4 7 D 3 8 2 5 7 2 P 5  SPACER.SIDE SUPPORT M 0000 EA 4 7 E 3 8 2 3 6 3 6 1  0 4  . 000 0 4 . 0 0 0  0 0 0 3 4 2  
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. . - - - - . . . - - - MODEL EA U N I T  0 0 0 0 0 1  .- -. - 
--- ECN - - - -  

I D E N T I F I C A T I O N  N O .  NOMENCLATURE DWG P L - L A T E  P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS 

- . . . - - - - - - - - - I N K  OUT APPLY C Y _ T I M E  .. . ASSEMBLY - REF. - 

4 7 D 3 8 2 5 7 2 P 6  SPACER.SIOE SUPPORT M 0000 EA 4 7 E 3 8 2 3 6 3 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 3 4 3  

- . . . - -. - 
1 7 ~ 3 8 2 5 7 2 ~ 7 . - -  S P A C E R . S I ~ E  SUPPORT M 0000 EA 4 7 ~ 3 g 2 3 6 3 6 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 3 4 4  

. 1 7 D 3 8 2 5 7 4 P I  TOP.STRL.FWD.WLDMT M 0000 EA 4 7 E 3 8 2 3 6 3 G 1  0 1  .OOO 0 1 . 0 0 0  0 0 0 3 6 0  

. .-- - -. - 
4 7 D 3 8 2 5 7 5 P 1  TOP STRUCTURE FWD M 0000 EA 4 7 ~ 3 8 2 3 6 3 6 1  0 1 . 0 0 0  01~%00 0 0 0 3 3 6  

4 7 D 3 8 2 5 7 6 P 1  TOP.STRL.AFT.WLDMT M 0000 €A 4 7 E 3 8 2 3 6 3 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 3 5 9  

-- 
4 7 ~ 3 8 2 5 7 7 ~ r -  TOP STRUCTURE.AFT M 0000 EA 4 7 E 3 8 2 3 6 3 G l  0 1  .OOO 0 r. 000 0 0 0 3 2  2 

4 7 E 3 8 2 5 7 8 P l  CRANE.MOUNTING STRL M 0000 0 1  .OOO EA 4 7 E 3 8 2 3 6 3 G l  0 1 . 0 0 0  0 0 0 3 3 7  

- 
4 7 ~ 3 8 2 5 7 9 ~ 1  COOLING PLATFORM ASM M 0000 EA 4 7 E 3 8 2 5 7 0 G 1  0 1 . 0 0 0  0 1 . 0 0 0  000443 

4 7 E 3 8 2 5 7 9 P 2 4  P IPE.SCHED 4 0 . 3 I N  M 0000 F T  4 7 E 3 8 2 5 7 9 G l  0 5 . 0 0 0  0 5 . 0 0 0  0 0 0 4 9 1  

1 7 8 3 8 2 5 8 0 P  1 SEAL.TOP STRUCTURE M 0000 - -  EA 4 7 ~ 3 8 2 3 6 3 ~ 1  0 1 . 0 0 0  0 1 . 0 0 5  0 0 0 3 5 1  

9 7 8 3 8 2 5 8 0 P 2  SEAL.TOP STRUCTURE M 0000 0 1  .OOO EA 4 7 E 3 8 2 3 6 3 G l  0 1 . 0 0 0  0 0 0 3 5 3  

. - - - - . . - 
4 7 8 3 8 2 5 8 0 P 3  S E A L S T O P  STRUCTURE M 0000 EA 4 7 E 3 8 2 3 6 3 G 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 3 5 4  

4 7 E 3 8 2 5 8 l P i  HUB. BRG - TEETER M 0000 EA 4 7 E 3 8 2 5 8 3 G l  0 1  .OOO 0 2 . 0 0 0  0 0 1 1 9 6  

. . . - . . - - -- - 
4 7 E 3 8 2 5 8 2 6 1  BLADE T I P  ATCH ASSY M 0000 - EA 4 7 E 3 8 2 5 9 0 G 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 1 0 5 1  

.. -- 
i i ~ 3 8 2 5 8 2 ~ 1 1  GLASSFIBER CLOTH B 0000 F T  4 7 ~ 3 8 2 5 8 2 ~ 1  AR 0 0 1 0 6 2  

4 7 E 3 8 2 5 8 3 G l  TEETER HUB/BRG ASSY M 0000 €A 4 7 E 3 8 2 6 0 5 6 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 1 1 9 4  
-- .- 

4 7 E 3 8 2 5 R 3 P 3  DOWEL P I N  M 0000 ~ ~ - - ~ b 7 ~ 3 8 2 5 8 3 ~ 1  03.000 06.000 0 0 1  1 9 7  

! 4 7 8 3 8 2 5 8 5 P  1 ANCHOR STUD M 0000 EA 4 7 E 3 8 1 1 1 2 G l  9 6 . 0 0 0  96.000 0 0 0 0 0 8  
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. . . . - - - -. - . - - . - - - - MODEL EA U N I T  0 0 0 0 0 1  - - - - - .- - 

---  FCN ---- - -. - 
I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG P L - L A T E  P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS 

.. I N C  OUT APPLY C Y T I M E  . -. . . . - - . . . - . - - ASSEMBLY .. . REF 

4 7 B 3 8 2 5 8 6 P l  ANCHOR PLATE M 0000 EA 4 7 E 3 8 1 1 1 2 G l  4 8 . 0 0 0  4 8 . 0 0 0  0 0 0 0 1 0  

. . . - - - - - - - - - 
4 7 0 3 8 2 5 8 7 P l  F L O A T I N G  MT BRACKET M 0000 EA 4 7 E 3 8 2 5 9 2 G 1  0 4 . 0 0 0  0 4 . 0 0 0  0 0 0 1 5 2  

4 7 D 3 8 2 5 8 8 P l  CROSS SPRT TOP STRL M 0000 EA 4 7 E 3 8 2 3 6 3 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 3 5 2  

. .- - - - -. - - - 
1 7 D 3 8 2 5 8 9 G l  GEN & H S  SFT I N S T L  M 0000 EA 4 7 E 3 8 2 5 9 7 G 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 3 7 0  

4 7 E 3 8 2 5 9 0 G l  ROTOR BLADE ASSY M 0000 EA 4 7 E 3 8 2 3 0 4 6 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 9 8 3  

- - - - . - - - - 
4 7 ~ 3 8 2 5 9 0 ~ 1 2  F IBERGLASS.CLOTH B 0000 EA 4 7 E 3 8 2 5 9 0 6 1  A R 0 0 1 0 9 5  

4 7 E 3 8 2 5 9 0 P 2 3  ADHESIVE.EPOXY B 0000 P T  4 7 E 3 8 2 5 9 0 G 1  A R 0 0 1  1 9  1 

. - . . - - . . . - - - - - - - - -. 
? 7 0 3 8 2 5 9 1 ~ 1  STRUCTURE FRAME U N I T  M 0000 EA 4 7 E 3 8 2 5 9 2 6 1  0 4  ,000 0 4 . 0 0 0  0 0 0 1 4 9  

4 7 E 3 8 2 5 9 2 G l  PERS ELEV/SUPT I N S T L  M 0000 EA 4 7 0 3 8 2 3 5 6 6 1  0 1  .OOO 0 1 . 0 0 0  0 0 0 1 4 6  

-- 
4 7 ~ 3 8 2 5 9 2 ~ 5  ANGLE S E C T I O N  M 0000 EA 4 7 E 3 8 2 5 9 2 G l  2 0 . 0 0 0  2 0 . 0 0 0  0 0 0 1 5 1  

4 7 D 3 8 2 5 9 3 6 1  YAW S / S  ASSY M 0000 EA 4 7 0 3 0 2 3 5 6 0 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 0 2 1  

.. -- 
3 i E 3 8 2 5 9 4 ~ 1  YAW S L I P  R I N G  I N S T L  M 0000 EA 4 7 D 3 8 2 5 9 3 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 1 0 7  

4 7 E 3 8 2 5 9 5 G l  TWR PLATFORM I N S T L  M 0000 EA 4 7 D 3 8 2 3 5 6 G 1  0 1  .OOO 0 1 . 0 0 0  0 0 0 1 2 7  

. - - - -. - - . - 
4 7 0 3 8 2 5 9 6 G  1 AUX CRANE I N S T L  M 0066 EA 4 7 E 3 8 2 5 9 7 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 3 7 3  

4 7 E 3 8 2 5 9 7 6 1  NACELLE OVERALL ASSV 1 M 0000 EA 4 7 E 3 8 2 3 0 4 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 3 0 2  
4 7 E 3 8 2 5 9 7 G l  NACELLE OVERALL ASSY I - - . . . - . . -. . - X - - 0000 EA 4 7 E 3 8 2 6 0 7 G l  X -- 0 0 1  2 3 0  

0 1 . 0 0 0  

4 7 0 3 8 2 5 9 8 6 1  L F T  BRACKETS I N S T L  M 0000 EA 4 7 E 3 8 2 5 9 7 6 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 5 4 2  

. . . - - - - 
0 7 0 3 8 2 5 9 8 P 8  SPACER.STA 2 2 7 . 5  M 0000 EA 4 7 ~ 3 8 2 5 9 8 K  0 4 . 0 0 0  0 4 . 0 0 0  0 0 0 5 5 0  

4 7 D 3 8 2 5 9 8 P 9  SPACER.STA 2 2 7 . 5  M 0000 EA 4 7 D 3 8 2 5 9 8 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 5 5 1  

- - - - - . . . . . - - - .- 

4 7 ~ 3 8 2 5 9 9 ~ 1  S L I P  R I N G  I N S T  M 0000 EA 4 7 E 3 8 2 6 0 7 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 1 2 3 2  

4 7 E 3 8 2 5 9 9 P 1 0  CONDUIT 1 . 5 0  O I A  M 0000 EA 4 7 E 3 8 2 5 9 9 G 1  06.000 0 6 . 0 0 0  0 0 1 2 4 2  

- 
4 i F 5 8 2 5 9 9 ~ 1 9  ANGLES M 0000 EA 4 7 E 3 8 2 5 9 9 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 1 2 5 1  

1 7 E 3 8 2 5 9 9 P 9  CONDUIT 2 . 0 0  D I A  M 0000 EA 4 7 E 3 8 2 5 9 9 G 1  0 3 . 0 0 0  0 3 . 0 0 0  0 0 1 2 4 1  

. -- 
i 7 ~ 3 8 2 6 0 0 ~ 1  YOKE S T ~ L .  WELDMENT M 0000 EA 4 7 ~ 3 8 2 6 0 2 6 1  01.000 0 1 . 0 0 0  0 0 0 1 6 1  

3 1 7 E 3 8 2 6 0 1 G l  YOKE ASSY M 0000 EA 4 7 E 3 8 2 3 0 4 G 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 1 5 8  

. . . . - . . . -. . . - - . - . - - - 
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- -- MODEL- EA U N I T  0 0 0 0 0 1  - -  - - -- - 

- - - ECN ---- 
I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS 

. . . . -- - - - - . - - I N C  ---OUT APPLY C Y T IME -- ASSEMBLY --. - .. REF 

3 7 E 3 8 2 6 0 1 G l  YOKE ASSY X 0000 EA 4 7 E 3 8 2 6 0 7 G l  X 0 0 1 2 3 1  

. .. .- - - -. . - - - - . . 0 1 . 0 0 0  

3 7 E 3 8 2 6 0 1 P 2 7  GREASE B 0000 L B  4 7 E 3 8 2 6 0 1 G l  AR 0 0 0 3 0 0  

4 1  E38?60?G ! . -- MACHINING ASSY, YOKE-- M 0000 EA 4 7 E 3 8 2 4 4 1 G 1  0 I .ooo. . .. .. 0 1 . 0 0 0  0 0 0 1 6 0  

4 7 E 3 8 2 6 0 2 P  1 6  YOKE ERG CAP MACH X 0000 EA 4 7 E 3 8 2 6 0 2 G l  X 000 1 7 6  

17€3826_02P2 YOKE ERG CAP - M 0000 EA 4 7 E 3 8 2 6 0 5 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 1 . 1 ~  

4 7 E 3 8 2 6 0 2 P 3  BRACKET M 0000 EA 4 7 E 3 8 2 6 0 2 G l  0 6 . 0 0 0  0 6 . 0 0 0  0 0 0 1 6 3  

. . 4 7 E 3 8 2 6 0 2 P 4  BRACKET M 0-000 EA 4 7 E 3 8 2 6 0 2 G l  0 1  . O W  0 1 . 0 0 0  0 0 0 1 6 4  

4 7 E 3 8 2 6 0 2 P S  BRACKET M ' 0000 EA 4 7 E 3 8 2 6 0 2 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 1 6 5  

.- 47E-382603G 1 - TEETER RSTR BK ASSY M 0000 EA 4 7 E 3 8 2 6 0 1 G l  0 2 . 0 0 0  , 0 2  . 000 0 0 0 2  I S  

4 7 E 3 8 2 6 0 3 G 2  TEETER RSTR BK ASSY M 0000 EA 4 7 E 3 8 2 6 0 1 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 2 4 3  

1 7 0 3 8 2 6 0 4 G 1  . . - . . . . . SH4FT- ALIGNMENT FTG M 0000 EA 4 7 E 3 8 2 6 ~ J ~ I  0 4 . 0 0 0  0 4  .OOO-.000288 

4 7 D 3 8 2 6 0 4 P 1  SHOE M 0000 EA 4 7 D 3 8 2 6 0 4 G l  0 1 . 0 0 0  0 4 . 0 0 0  0 0 0 2 8 9  

4 7 0 3 8 2 6 0 4  P 2 -. ADJUSTING SCREW M 0000 EA 4 7 0 3 8 2 6 0 4 6 1  0 1  .OOO 04,000 0 0 0 2 9 0  

4 7 D 3 8 2 6 0 4 P 3  BRACKET M 0000 EA 4 7 0 3 8 2 6 0 4 6 1  0 1  .OOO 0 4 . 0 0 0  0 0 0 2 9 1  
O Q 

.17D382%4P4 P I N . 6 . 0 0 - L G  X.50-DIA M 0@x- EA 4 7 D 3 8 2 6 0 4 G l  0 2  . ,000 
vi a 

0 8  . 000 0 0 0 2  9 2 .--- 
w $2 

4 7 D 3 8 2 6 0 4 P 9  PAD. NYLON M 0000 EA 47D382604G1 0 2 . 0 0 0  0 8 . 0 0 0  0 0 0 2 9 7  0 :-;6' 
0 :<a 
-a . . .  

4 7 E 3 8 2 6 0 5 G 1  -. - -- TEETER BRG/RSTR I N S T  -- M 0000 EA - 4 7 E 3 8 2 5 9 0 G I  0 1 . 0 0 0  -. . 0 1 . 0 0 0  - . . . 0 0 1 1 9 2  " '--- 
d 7 E 3 8 2 6 0 5 P 1 9  

r8 S l  
P I N  M 0000 EA 4 7 E 3 8 2 6 0 5 G i  0 4  ,000 0 4 . 0 0 0  0 0 1 2 1 9  C ,':::J 

h >J f,) 
4 7 D 3 8 2 6 0 6 G l  F A I R I N G  I N S T A L L A T I O N  M-- 0000 EA 4 7 E 3 8 2 5 9 7 G l  _-  0 1  .OOO 0 1 ,000 0 0 0 3  7.77-5 "I 

1 m 

4 7 0 3 8 2 6 0 6 P 2  SEALING S T R I P  M 0000 EA 4 7 D 3 8 2 6 0 6 G 1  A R 0 0 0 3 7 9  * 
4 7 0 3 8 2 6 0 6 P 3  . . ADHESIVE(SEE NOTE 4 )  .. .. - B 0000 € A  ._4.70382606GI A R 0 0 0 3 8 0  

d 7 E 3 8 2 6 0 7 G l  YOKE / NACELLE I N S T L  M 0000 EA 4 7 E 3 8 2 3 0 4 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 1 2 2 9  

4 7 E 3 8 2 6 0 8 G  1 ROTOR BLLiDE I N S T L  M 0000 EA 4 7 E 3 8 2 3 0 4 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 1 2 8 9  

4 7 D 3 8 2 6 0 9 P  1 YOKE ERG CAP.WLDMT M 0000 EA 4 7 E 3 8 2 6 0 2 G l  0 2 . 0 0 0  0 2  ,000 000 1 6 2  

I . -  - -- - - - . - -. 
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- MODEL EA U N I T  0_00001 

--- ECN - - - -  
I D E N T I F I C A T I O N N O .  NOMENCLATURE DWG P L - L A T E  P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS 

. - . - -- - - I N C  OUT APPLY C--Y T I M E  ASSEMBLY -- REF 

4 7 E 3 8 2 6 1 0 G l  A I L E R O N  I N S T A L L A T I O N  M 0000 EA 4 7 E 3 8 2 5 9 0 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 1 0 1 1  

. . . . . - - - - . -- - .. . - . -- 
4 7 6 3 8 7 0 0 5  I & C  S I G N A L  L I S T  X -  0000 EA 4 7 E 3 8 2 3 0 4 ~ 1  X 00 1 8 6 9  

4 7 D 3 8 7 0 0 9 P 1  GROUNDING XFMR M 0000 EA 4 7 E 3 8 7 0 6 0 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 9 6 4  

4 7 D 3 8 7 0 1 1 P 1  P O T E N T I A L  XFMR M 0000 €A 4 7 E 3 8 7 0 6 0 G l  0 3 . 0 0 0  0 3 . 0 0 0  0 0 0 9 6 7  

- 
GROUNDING RESISTOR M 0000 EA 4 7 E 3 8 7 0 6 0 G l  0 2  ,000 

1 7 E 3 8 7 0 1 4  SCHEM.NACELLE.GEN X 0000 EA 4 7 E 3 8 2 3 0 4 G l  X 0 0 1 8 7 2  

. . . . - . . - . . - .- 
4 7 E 3 8 7 0 1 8  POWER E~STBR SCHEM X 0000 EA 4 7 E 3 8 7 0 8 1 G l  X 00 1 8 5 9  

4 7 D 3 8 7 0 2 2  SCHEMATIC X 0000 EA 4 7 D 3 8 7 1 2 1 G l  X 0 0 0 8 7 6  

-- - - 
4 7 ~ 3 8 7 0 2 7 ~  1 ASSY.WTG CONTROL PAN* 0000 EA 4 7 E 3 8 7 1 1 2 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 1 3 2 8  

4 7 D 3 8 7 0 2 8 P l  PANEL.FRONT.WTG CONT* 0000 EA 4 7 E 3 8 7 0 2 7 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 1 3 2 9  

. . - . . - -. - . - 
4 7 D 3 8 7 0 2 9 P 1  CONNECTOR PANEL.  WTG* * 0000 EA 4 7 E 3 8 7 0 2 7 G l  0 1  .OOO 0 1 . 0 0 0  0 0 1 3 3 0  

4 7 D 3 8 7 0 3 0  SCHEMATIC DIAGRAM E L *  X 5 0000 EA 4 7 E 3 8 7 0 2 7 G l  X 00 1 3 6 9  
-. 

4 7 ~ 3 8 7 0 3 2 6 1  GEAR BOX S I G N A L  COND* 0000 EA 4 7 ~ 3 8 7 0 7 5 ~ 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 6 8 3  

4 7 D 3 8 7 0 3 4 G l  WIND S I G N A L  C O N D I T I O *  * 0000 EA 4 7 E 3 8 7 0 7 2 G 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 6 8 4  

... 
4 7 E % 7 0 3 7 ~  1 ASSY.SYN S I G  COND E D  * 0000 EA 4 7 E 3 8 7 0 7 2 G 1  0 2 . 0 0 6  - -  0 2 . 0 0 0  ooos0s - 
4 7 0 3 8 7 0 3 8  SCHEMATIC X 0000 EA 4 7 E 3 8 7 0 3 7 G l  X 0 0 0 7 0 2  

... -- - ... - 
7 3 8 7 0 3 9  WIRE L I S T  X 0000 EA 4 7 E 3 8 7 0 3 7 G 1  X 0 0 0 6 8  7 

4 7 0 3 8 7 0 4 0 G 1  POWER S I G N A L  C O N D I T I *  * 0000 EA 4 7 E 3 8 7 0 7 2 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 6 8 1  

. -. . . . - - - . -. 
4 7 D 3 8 7 0 4 3 G l  SYNCRO TO CURRENT CD* * 0000 EA 4 7 E 3 8 7 0 7 2 G 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 6 8 2  

4 7 E 3 8 7 0 6 O G l  H I G H  VOLTAGE CG ASSY M 0000 €A 4 7 E 3 8 2 5 9 7 G i  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 9 6 2  

4 7 ~ 3 8 7 0 6 1  SCHEMATIC X 0000 €A - 4 7 E 3 8 7 0 7 2 G 1  X 0 0 0 7  7 8  

4 7 E 3 8 7 0 6 2 G l  CONT ELEK CAB. (CEC)  M 0000 EA 4 7 E 3 8 2 5 9 7 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 5 5 3  

- - - - - - - 
1 7 D 3 8 7 0 6 3 P  1 PANEL M 0000 EA 4 7 0 3 8 7 1 2 1 6 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 8 5 7  

1 4 7 0 3 8 7 0 6 3 P 2  MOUNTING C H A S I S  M 0000 EA 4 7 D 3 8 7 1 2 1 G 1  0 1  .OOO 0 1 . 0 0 0  0 0 0 8 5 8  
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. . . - . - - - - . MODEL EA UNI.~000001 - . -- 

--- ECN ----  
I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG PL-LATE P T  CYCLE FSCM U/M NEXT HIGHER QT Y EXT/TOT-QTY CROSS 

. . - . . - - - -. . I N C  APPLY C Y TIM! ASSEMBLY - REF - -  

4 7 E 3 8 7 0 6 4  SCHEMATIC X 0000 EA 4 7 E 3 8 7 0 6 2 G l  
47F 3 8 7 0 6 4  SCHEMATIC X' 0000 - EA 4 7 E 3 8 7 0 9 5 G 1  . - 

4 7 E 3 8 7 0 6 5 G l  PANEL. RIGHT SIDE * 0000 €A 4 7 E 3 8 7 0 6 2 G l  0 1  .OOO 0 1  .OOO 0008 16 

. . . - - - - - - - - - . - - -. . .- - 
i 7 ~ 3 8 7 0 6 5 ~ 1  PANEL-RIGHT SIDE * 0000 EA 4 z 3 8 7 0 6 5 6 1  0 1  .OOO 01 .OOO 0 0 0 8 i 7 -  

6 7 E 3 8 7 0 6 9 G  1  H I G H  V CG D R I L L  ASSY M 0000 EA 4 7 E 3 8 7 0 6 0 G 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 9 6 3  

-. 
3 T D 5 8 7 0 7 0 ~ 1  CENTER PANEL * 0000- EA 4 7 E 3 8 7 0 6 2 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 5 8 2  

4 7 0 3 8 7 0 7 0 P l  PANEL * 0000 EA 47D387070G1 0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 5 8 3  

- . - - - . -- -- 
4 7 D 3 8 7 0 7 0 P 2  SPACER S T R I P  * 0000 EA 47D387070G1 0 2  .000--- 0 2 . 0 0 0  0 0 0 5 8 4  

4 7 E 3 8 7 0 7 2 G 1  I & C  S I G  CONDITIONER 0000 EA 4 7 E 3 8 7 0 6 2 G 1  0 1  .OOO 0 1 . 0 0 0  0 0 0 6 4 5  

-- 
.17D387073P I PANEL. FRONT 0000 EA 4 7 ~ 3 8 7 0 7 2 ~  1  0 1 . 0 0 0  OI;OOO 0 0 0 6 4 6  

3 7 0 3 8 7 0 7 4 P l  PANEL.RIGHT S I D E  0000 EA 4 7 E 3 8 7 0 7 2 G 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 6 4 7  

- -. - 
i i i j f i i i i o m 2 -  PANEL-LEFT SIDE * 0000 EA 4 7 ~ 3 8 7 0 7 2 ~ 1  o 1 . 0 0 0  01 .ooo 000648 .. 

3 7 C 3 8 7 0 7 5 P l  PANEL.REAR * 0000 EA 4 7 E 3 8 7 0 7 2 G 1  0 1  .OOO 0 1 . 0 0 0  0 0 0 6 4 9  

.. .- - 
4 7 E 7 0 7 6 ~ l  MTG. BRACKET,CIRCUIT* * 0000 EA 4 7 ~ 3 8 7 0 7 2 6 1  O? 1 000 0 2 . 0 0 0  0 0 0 6 6 4  

4 7 8 3 8 7 0 7 6 6 2  MTG. BRACKET.CIRCUIT* * 0000 EA 4 7 E 3 8 7 0 7 2 G 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 6 6 8  

. - . --- . . 
4 7 8 3 8 7 0 7 6 P  1  BRACKET * 0000 EA 4 7 8 3 8 7 0 7 6 6 1  0 1  .OOO 02:000 0 0 0 6 6 5  

1 7 8 3 8 7 0 7 6 P 2  BRACKET 0000 EA 4 7 0 3 8 7 0 7 6 6 2  0 1  .OOO 0 2 . 0 0 0  0 0 0 6 6 9  

-. - ... -. - 
4 7 ~ 3 a ? 0 7 8 ~  1  SUPPORT ANGLE.CABLE 0000 EA 4 7 ~ 3 8 7 0 7 2 G i  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 6 7 8  

4 7 8 3 8 7 0 7 9 P l  MTG. BRACKET * 0000 EA 47E387072G1 0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 6 7 9  

..- - -- -. . - 
J i ~ 3 8 7 0 8 1 ~ 1  ELEC EQUIP B U I L D I N G  M 0000 EA 4 7 E 3 8 2 3 0 4 G 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 1 3 0 8  

4 7 8 3 8 7 0 8 2 P 1  SHIELD * 0000 EA 4 7 E 3 8 7 0 7 2 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 7 4 8  
4 7 8 3 8 7 0 0 Z f l  . - . . . - - . . SH I E L-D - * 0000 EA 4 7 E 3 8 7 0 9 5 G 1  .. 0 1  .OOO 0 1 . 0 0 0  0 0 0 6 1 1  

0 2 . 0 0 0  

4 7 0 3 8 7 0 8 3 6 1  ASSY, MOTHER BD-SIGN* * 0000 EA 4 7 E 3 8 7 0 7 2 6 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 6 5 1  

-.- . - -. - - .  .. -- - 
1 7 D 3 8 7 0 8 3 P 4  TERMINAL BLOCK 0000 EA 4 7 ~ 3 8 7 0 8 3 ~ 1  0 1  .OOO 0 I . 000 000655- 

1 f170387083P5 TERMINAL BLOCK 0000 EA 4 7 D 3 8 7 0 8 3 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 6 5 6  
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. - . . . - -- MODEL EA U N I T  0 0 0 0 0 1  . - . . . - - - - . -- -. - . - - - - - . - - - 

--- ECN - - - -  
I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QT Y E X T / T O T - Q T Y  CROSS 

I N C  OUT-. _APPLY C Y TIME - - - - - . . - - - - . - - . . - - - - - - - . -. . -. . - - -. - - ASSEMBLY REF 

1 7 E 3 8 7 0 8 4 G l  ASSY. STATUS PANEL M 0000 EA 4 7 E 3 8 7 1 1 2 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 1 6 6 6  

. - - . - - - 
4 7 E 3 8 7 0 8 4 P 2  PANEL. S IDE 6 0000 EA 4 7 E 3 8 7 0 8 4 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 1 6 6 8  

4 7 E 3 8 7 0 8 5 G 1  ASSY. U T I L I T Y  PANEL M 0000 EA 4 7 E 3 8 7 1 1 2 G l  0 1  . O W  0 1 . 0 0 0  0 0 1 5 4 4  
- - - . - . - - - -. . . . . - - - - - -. - . - . - - . - - - - - - - - - . - - -. - 

, 1 7 ~ 3 8 7 0 8 5 ~ 2  PANEL. S IDE M 0000 EA 4 7 E 3 8 7 0 8 5 G 1  0 2  ,000 0 2 . 0 0 0  0 0 1 5 4 6  

d 7 0 3 8 7 0 8 6 P  1 ANGLE 0000 EA 4 7 0 3 8 7 0 8 3 6 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 6 5 3  

- - - . - - 
4 7 b 3 8 7 0 8 7 ~  1 ASSV. COLOR CODED F L *  * 0000 EA 4 7 E 3 8 7 0 7 2 G l  0 7  ,000 0 7 . 0 0 0  0 0 0 7 3 8  

3 7 A 3 8 7 0 8 8  WIRE L I S T  X 0000 EA 4 7 E 3 8 7 0 7 2 G l  X 0 0 0 7 7 0  

j j 6 3 8 7 0 8 9 ~ 1  ASSY.MTR S I G  CONDTNR M 0000 EA 4 7 E 3 8 7 0 8 4 G 1  05.000 0 5 . 0 0 0  0 0 1 6 7 5  
4 7 0 3 8 7 0 8 9 G l  ASSY.MTR S I G  CONOTNR M 0000 EA 4 7 E 3 8 7 0 8 5 G l  0 3 . 0 0 0  0 3 . 0 0 0  0 0 1 5 5 3  
4 7 0 3 8 7 0 8 9 6 1  ASSY,MTR S I G  CONDTNR M 0000 EA 4 7 E 3 8 7 0 9 1 G l  0 3 . 0 0 0  0 3 . 0 0 0  0 0 1 3 8 0  

4 7 E 3 8 7 0 9 0 P  1 D R I L L  & T R I M  * 0000 EA 47D387083G1 0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 6 5 2  

47.E38709 1G 1 ASSY.GENERATOR PANEL M 0000 EA 4 7 E 3 8 7 1 1 2 G 1  0 1 . 0 0 0  0 1  .OOO 0 0 1 3 7  1 

4 7 E 3 8 7 0 9 1 P 2  PANEL. S I D E  B 0000 EA 4 7 E 3 8 7 0 9 1 G l  0 1  .OOO 0 1 . 0 0 0  0 0 1 3 7 3  

4 7 0 3 8 7 0 9 2  .. . .-- SCHEMATIC X 0000 EA 4 7 0 3 8 7 0 8 9 6 1  - - X . - - - - - 0 0 1 6 8 2  - - - . - - . 

d 7 E 3 8 7 0 9 3 G 1  WIND TRANSLATOR M 0000 EA 4 7 E 3 8 7 0 6 2 G 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 8 0 0  

3 7 F 3 8 7 0 9 5 G  1 CONTROLLER ASSY M 0000 EA 4 7 E 3 8 7 0 6 2 G l  0 1  .000 0 1 . 0 0 0  0 0 0 5 8 9  

1 7 E 3 8 7 0 9 5 P 4 2  BUSHING. STRAIN RLF M 0000 EA 4 7 E 3 8 7 0 9 5 G 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 6 3 1  

BUSHING. STRAIN RLF 4 7 E 3 8 7 0 9 5 P 4 3 .  . . . ..  M 0000 EA 4 7 E 3 8 7 0 9 5 G l  0 8  .OOO 0 8 . 0 0 0  0 0 0 6 3 2  

4 7 E 3 8 7 0 9 5 P 4 7  PLUG. SNAP OUT M 0000 EA 4 7 E 3 8 7 0 9 5 G 1  0 3 . 0 0 0  0 3 . 0 0 0  0 0 0 6 3 6  

4 7 C 3 8 7 0 9 6 G l  . MTG BRACKET ASSY -. . . -. M - - 0000 - - - - - - - 0 2 . 0 0 0  0 2 . 0 0 0  0 0 0 8 2 4  EA 4 7 E 3 8 7 0 6 2 G I  

4 7 C 3 8 7 0 9 6 P l  MTG BRACKET M 0000 EA 47C387096G1 0 1  .OOO 0 2 . 0 0 0  0 0 0 8 2 5  

4 7 E 3 8 7 0 9 7  . . . . .- . . - - SCHEMATIC X 0000 EA 4 7 E 3 8 7 0 8 5 G l  X 0 0 1 6 3 7  

4 7 E 3 8 7 0 9 8 P l  PANEL. FRONT M 0000 EA 4 7 E 3 8 7 0 8 5 G l  0 1  .OOO 0 1 . 0 0 0  0 0 1 5 4 5  

4 7 C 3 8 7 0 9 9 P 1  -. . PANEL. REAR M 0000 EA 4 7 E 3 8 7 0 8 5 G 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 1 5 4 7  

4 7 0 3 8 7 1 0 0  SCHEMATIC X 0000 EA 47D387113G1 X 0 0 1 7 7 2  
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. . . . . . - - - - .- MODEL EA U N I T  0 0 0 0 0 1  - -- - 
--- ECN - - - -  

I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG P L - L A T E  P T  CYCLE FSCM U/M NEXT HIGHER QT Y E X T / T O T - Q T Y  CROSS 

. . . - . - . - . -. -- I N C  OUT APPLY C Y  T I M E  ASSEMBLY REF 

,17E387 1 0 1  SCHEMATIC X 0000 EA 4 7 E 3 8 7 0 8 4 G i  X  0 0 1 8 1 2  

-- - .  
~ ~ € 3 8 7 ~  SCHEMATIC X 0000 EA 4 7 ~ 3 8 7 0 9 1 6 1 -  X  0 0 1 5 1 4  

4 7 E 3 8 7 1 0 4 P 1  PANEL.  FRONT B  0000 EA 4 7 E 3 8 7 0 8 4 6 1  0 1  .ooo 0 1 . 0 0 0  0 0 1 6 6 7  

. - - - - - - .- .- 

1 7 E D 8 7  1 0 5 P  i PANEL.  FRONT B  0000 EA 4 7 ~ 3 8 7 0 9 1 ~ 1  0 1 . 0 0 0  0 1 . 0 0 0  o m  

4 7 D 3 8 7 1 0 6 P l  PANEL.  REAR B  0000 EA 4 7 E 3 8 7 0 8 4 G l  0 1  .OOO 0 1 . 0 0 0  0 0 1 6 6 9  
.I 7.43K7 1 0 6 P  1  PANEL. .  REAR B  0000 EA 4 7 E 3 8 7 0 9 1 G l  0 1 . 0 0 0  - 01.000 0 0 1 3 7 4  

0 2 . 0 0 0  

I 1 7 0 3 8 7 1 0 7 P l  SGL CO F R . . M O O I F I E O  B  0000 EA 4 7 E 3 8 7 0 8 4 G l  0 1  .OOO 0 1 . 0 0 0  0 0 1 6 7 1  
4 7 0 3 8 7  1 0 7 P  1  . . . . -- - SGL CD F R . , M O O I F I E O  B  0000 EA 4 7 E 3 8 7 0 9 1 G l  0 1  .OOO 0 1  .OOO 0 0 1 3 E  

0 2 . 0 0 0  

4 7 0 3 8 7 1 0 8 P l  BRACKET. CARD FRAME B  0000 EA 4 7 E 3 8 7 0 8 4 G l  0 1  .OOO 0 1 . 0 0 0  0 0 1 6 7 2  
4 7 D 3 8 7 1 0 8 P l  BRACKET. CARD FRAME - B  0000 EA 4 7 E 3 8 7 0 9 1 6 1  0 1  . O W  0 1  .OOO 0 0 1 3 7 7  

0 2 . 0 0 0  

' 4 7 U 3 8 7 1 0 9 6 1  FRONT PANEL M 0000 EA 4 7 E 3 8 7 0 6 0 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 9 7 1  

- .  
.i 7 b 3 i T i o ~  1  BUS BAR M 0000 EA 4 7 E 3 8 7 0 6 0 6 1  0 1  . O W  0 I . 000 600969 

1 7 E 3 8 7  1  1 2 G I  SYS D I S P L A Y  PNL ASSY M 0000 EA 4 7 E 3 8 7 0 8  1 6 1  0 1  .OOO 0 1 . 0 0 0  0 0 1 3 2 6  

? i U 3 8 7 1 1 3 G 1  SECU~ITY ALARM BOARD M 0000 EA 4 7 E 3 8 7 0 8 4 G l  0 1 . 0 0 0  0 1 . 0 0 0  0 0 1 7 6 3  - 
4 7 D 3 8 7 1 1 3 G l  SECURITY ALARM BOARD M 0000 EA 4 7 E 3 8 7 0 9 1 6 1  0 1  .OOO 0 1 . 0 0 0  0 0 1 4 6 4  

0 2 . 0 0 0  

3 7 E 3 8 7 1 1 5 P l  MOUNTING FRAME M 0000 EA 4 7 E 3 8 7 0 9 5 G 1  0 1  .OOO 0 1 . 0 0 0  0 0 0 5 9 0  

. - - -- - - .- 
4 7 E 3 8 7  1 1 6 P 1  ORILL & TRIM' M 0000 EA 4 7 0 3 8 7 0 8 9 6 1  03: 000 1 1 . 0 0 0  0 0 i W  

4 7 0 3 8 7 1 2 1 G l  ESD ELECT ASSY M 0000 EA 4 7 E 3 8 7 0 6 2 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 8 5 6  

. - - - - - - - 
11 7 0 3 8 7  1 2 2  SCHEMAT 1-6 X 0000 EA 4 7 ~ 3 8 7 1 3 0 6 1  X 000903 

4 7 A 3 8 7 1 2 4  WIRE L I S T  X 0000 EA 4 7 E 3 8 7 0 9 5 G 1  X 0 0 0 6  3 0  

. .. - 
4 7 6 3 8 7  1 2 5  W I ~ E  LIST X 0000 EA 4 7 D 3 8 7 1 2 1 G l  X 0 0 0 8 6 9  

4 7 A 3 8 7  1 2 8  WIRE L I S T  X 0000 EA 4 7 0 3 8 7 1 3 0 6 1  X 0 0 0 9 0 2  

- 
4 7 0 3 8 7 1 2 9 P l  PANEL M 0000 EA 4 7 D 3 8 7 1 3 0 6 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 8 8 3  

m 

4 7 D 3 8 7  1 2 9 P 2  MOUNTING C H A S S I S  M 0000 EA 4 7 0 3 8 7 1 3 0 6 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 8 8 4  
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. - MODEL EA U N I T  0 0 0 0 0 1  - - - -. - -- 

- - - ECN ---- 
l O E N T I F I C A T I O N  NO. NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS 

.. . . . . . - - - - I N C  OUT APPLY C Y TIME ASSEMBLY - - -. . .- -- REF 

4 7 D 3 8 7 1 3 0 G l  "G" SWITCH TEST ELEK M 0000 EA 4 7 E 3 8 7 0 6 2 G 1  0 1 . 0 0 0  0 1 . 0 0 0  0 0 0 8 8 2  

4 7 ~ 5 6 7  1 3 2 ~ 1  I C E  DETECTOR ELEK M 0000 EA 4 7 E 3 8 7 0 6 2 6 1  0 1  .OOO 0 1 ,000 000922 

4 HP PLUG B 0000 9 7 5 7 6  EA 4 7 3 3 8 2 3 1 3 G l  0 3 . 0 0 0  0 3 . 0 0 0  000099 

- -. -. - - - . - . . - - . -. -. - 
4PN-SS N I P P L E .  P I P E  B 0000 9 7 5 7 6  EA 4 7 J 3 8 2 3 1 3 G 1  0 3 . 0 0 0  0 3 . 0 0 0  0 0 0 0 7 9  

J P T - S S  TEE. P I P E  B 0000 9 7 5 7 6  EA 4 7 3 3 8 2 3 1 3 G l  0 3 . 0 0 0  . 0 3  .OOO 00008 1 

. 
4 1 ~ 2 ~ 0  RESISTOR. 2 OHM M 0000 0 3 6 1 5  ~ ~ - - 4 7 0 3 8 7  1 3 0 6 1  0 1  .OOO 0 1 . 0 0 0  0 0 0 8 9 7  

4 1 5 6 - 1 4 - 1  TERMINAL M 0000 1 7 1 1 7  EA 4 7 0 3 8 7 1 3 0 G l  0 8  . 000 0 8 . 0 0 0  0 0 0 8 8 6  

-.. - - 
4 2 7 D - S I Z E - 4  ELBOW,LONG B 0000 1 4 9 5 9  EA 4 7 E 3 8 2 5 7 0 G l  0 6  ,000 0 6 . 0 0 0  0 0 0 5 0 5  

- - - . - -. 
1 4 A O 1 1 1 - 1 6 - 9  WIRE. AWG # I 6  B 5 0000 0 6 0 9 0  FT 4 7 E 3 8 7 0 2 7 G l  A R 00 1 3 6 4  
44AO111-  1 6 - 9  WIRE, AWG # 1 6  B 5 D O 0 0  0 6 0 9 0  F T  4 7 E 3 8 7 0 6 2 G l  AR 0 0 0 9 5 7  
44AO111-  1 6 - 9  WIRE. AWG # I 6  B 5 0000 06090 FT 4 7 E 3 8 7 0 7 2 G 1  A R 0 0 0 7 7 5  

. . . . . - - - .. - 00.000 

4 4 A O 1 1 1 - 2 0 - 9  WIRE. AWG # 2 0  B 5 0000 0 6 0 9 0  F T  4 7 0 3 8 7 1 2 1 6 1  AR 0008 7 4 
4 4 A 0 1 1 1 - 2 0 - 9  WIRE. AWG # 2 0  B 5 0000 0 6 0 9 0  FT 4 7 0 3 8 7 1 3 0 6 1  A R 0009 1 5  
4 4 A O J j l - 2 0 - 9  WIRE. AWG # 2 0  B 5 0000 0 6 0 9 0  FT 4 7 E 3 8 7 0 6 2 G l  A R O O O $ ~ -  

00.000 

4 4 A O 1 1 1 - 2 2 - 9  WIRE. U22 AWG B 5 0000 0 6 0 9 0  FT 4 7 E 3 8 7 0 7 2 G l  A R 0 0 0 7 8 3  

. . . . - - . -- 
4 4 ~ 0 1  1 1.-24-9 WIRE.  AWG 2 4  B 5 0000 06090 F T  4 7 E 3 8 7 0 8 4 6 1  A R 0 0 1 8 1 6  
4 4 A 0 1 1 1 - 2 4 - 9  WIRE. AWG 2 4  B 5 0000 0 6 0 9 0  FT 4 7 E 3 8 7 0 8 5 G l  A R 0 0 1 6 4 0  
4 4 A O 1 1 1 - 2 4 - 9  WIRE. AWG 2 4  B 5 0000 0 6 0 9 0  F T  4 7 E 3 8 7 0 9 1 G l  AR 0 0 1 5 1 8  

-. - - - . - .- - 00.000 

4 4 A 0 8 1 1 - 1 2 - 9  WIRE. AWG # 1 2  B 5 0000 0 6 0 9 0  FT 4 7 E 3 8 7 0 6 2 G l  AR 0 0 0 9 5 6  

15381(!- TFE SEALER. TEFLON 8 0000 3 9 4 2 8  EA 4 7 3 3 8 2 3 1 3 6  0 1 . 0 0 0  0 j . m  SE?% 

4 6 9 7 - 1 0 3 2 - 5 5 - 2 0  HEX M & F STANDOFF M 0000 5 5 5 6 6  EA 4 7 E 3 8 7 0 6 2 6 1  1 2  .OOO 1 2 . 0 0 0  0 0 0 9 3 4  

4 7 - 6 1 - 2 0 1 - 1 0  . - . . . - - .- - - - - CAPTIVE SCREW M 0000 9 4 2 2 2  EA 4 7 0 3 8 7 1 2 1 6 1  0 4  . 000 0 4 . 0 0 0  0 0 0 8 6 1  
0 7 - 6 1 - 2 0 1 - 1 0  CAPTIVE SCREW M 0000 9 4 2 2 2  EA 4 7 0 3 8 7 1 3 0 G l  0 4  .000 0 4 . 0 0 0  0 0 0 8 8 5  

5 3 4 5 1 - 1  RELAY -- B 7 0000 1 8 3 4 2  EA 4 7 0 3 8 7 0 8 9 G l  O9.Oo0 3 3 . 0 0 0  0 0 1 5 9 5  

5 5 9 6 A - 8  TERMINAL BOARD * 0000 7 5 3 8 2  EA 4 7 E 3 8 7 0 7 2 G l  0 1  .OOO 0 1 . 0 0 0  0 0 0 7 5 0  

? 
. - . -. . - - -. - - -- 

5 
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-- MODEL EA U N I T  0 0 0 0 0 1  

- - - - - - -  ECN - - - - - -  , 

LVL I D E N T I F I C A T I O N  NO. NOMENCLATURE OWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/  FSCM CROSS 
I N C  OUT APPLY C Y TIME REF DESG R E F  

0 5  N 4 0 0 P 1 3 B  WASHER.PLAIN B 0000 EA 6 .OO 2 4  .OO 4 - 0 0  0 0 0 0 3 9  
0 5  N 4 0 6 P 4 3 B  LOCKWASHER -- B 0000 EA 6 .OO 2 4 . 0 0  5 -06 0 0 0 0 4 0 -  

0 4  4 7 D 3 8 2 1 9 2 P 1  BRAKE MTG PLATE 
0 4  4 7 D 3 8 2 1 9 8 P 1  C L E V I S  BLOCK - -  - 

RETAINER. P I N  05 4 7 0 3 8 2 2 O O P  1 - --- M 0000 EA %o!? 4 .OO 8 -00 0 0 0 0 4 3  
0 4  4 7 6 3 8 2 1 9 3 P l  P I N .  C L E V I S  - BRAKE M 0000 EA 4 .OO 4 .OO 9-00 0 0 0 0 4 4  
0 4  4 7 C 3 8 1 0 3 6 P 1 5  BOLT.FATIGUE RATED 
0 4  4 7 C 3 8 1 0 3 6 P 1 6  BOLT.FATIGUE RATED . - - - - -  - 

94 N 7 3 3 P 3 3 1 1 2 B  SCREW. 1 2  POINT B 0000 EA 1 2 . 0 0  1 2 . 0 0  I 2 -00 0 0 0 0 4  7 
0 4  B L F R - 2 2  SPHERICAL BEARING B 0000 EA 4 .OO 4 .OO 1 3 - 0 0  8 1 3 7 6  0 0 0 0 4 8  
0 4  DREM-20-000 ROD END BEARING B 0000 EA 4 .OO 4 . 0 0  1 4 - 0 0  8 1 3 7 6  0 0 0 0 4 9  
0 4  4 7 6 3 8 2 4  19P 1 WASHER B 0000 €A 9 6 . 0 0  96.00 15 -00 0 0 0 0 5 0  
0 4  N 7 2 7 P 3 3 0 4 0 B -  . -  . - . . . - - - - CAPSCREW B 0000 EA .- 2 4  .OO 2 4  .OO 1 6 - 0 0  0 0 0 0 5  1 
0 4  N 2 6 5 P 3 3 B  LOCKNUT B 0000 EA 3 2  .OO 3 2  .OO 1 7 -00 0 0 0 0 5 2  
0 4  N 2 6 5 P 3 4 B  LOCKNUT B 0000 EA 12  .OO 1 2 . 0 0  1 8 - 0 0  0 0 0 0 5 3  
0 4  N 2 1 4 P 3 4 B  HEX NUT B 0000 EA 1 2  .OO 1 2 . 0 0  1 9 - 0 0  0 0 0 0 5 4  

.. 04 .-!166P43B - . . - LOCKNUT - -. -. . - B 0000 EA 4 8  ..OO 4 8  .OO 2 0 - 0 0  0 0 0 0 5 ~  
0 4  4 7 6 3 8 2 4 2 0 P l  JAM NUT B 0000 EA 4 .OO 4 .OO 2 1 - 0 0  0 0 0 0 5 6  
0 4  N402AP17B P L A I N  WASHER. NARROW B 0000 EA 6 4 . 0 0  6 4  .OO 2 2 - 0 0  0 0 0 0 5 7  
0 4  N402AP48B P L A I N  WASHER. REG. B 0000 EA 2 4  .OO 2 4 . 0 0  2 3 - 0 0  0 0 0 0 5 8  
0 4  : *4 /€382165-24  BOLT B 0000 EA 2 4  .OO 2 4  .OO 2 4 - 0 0  0 0 0 0 5 9  ---- 
0 4  N 2 2 6 P 2 1 0 1 6 B  CAPSCREW B 0000 EA 1 6  .OO 16  .OO 2 6 - 0 0  000060 
0 4  4 7 6 3 8 2 1 9 6 P l  SPACER. C L E V I S  BLOCK 
01 4 7 6 3 8 2 1 9 6 P 2  SPCR.ACTUATOR C L E V I S .  

4 7 C 3 8 2 1 8 1 P 2  TRACK; MTG BRACKET M 0000 EA 2 .OO 2 . 0 0  29-00-- 0 0 0 0 6 3  
4 7 D 3 8 2 1 9 8 P 2  C L E V I S  BLOCK M 0000 EA 2 . 0 0  2 .OO 3 0 - 0 0  0 0 0 0 6 4  
4 7 C 3 8 2 2 7 8 P  1 MANIFOLD F I T T I N G  
N 2 2 P 2 5 0 3 6 B  CAPSCREW 

~ - - -  - -  --.. - 

N402AP 13B . - . . . - - - - - -. P L A I N  WASHER. NARROW B 0000 EA 8.00 8 . 0 0  3 3 - 0 0  0 0 0 0 6 7  
N 4 0 5 P 4 3 B  LOCKWASHER - MEDIUM B 5 0000 EA 8 .OO 8 . 0 0  3 4  -00 0 0 0 0 6 8  
4 7 6 3 8 2 2 7 7 P 1  D R I P  TROUGH M 0000 EA 2 .OO 2 . 0 0  3 5 - 0 0  000069 
4 7 6 3 8 2 2 7 7 P 2  D R I P  TROUGH M 0000 EA 2 . 0 0  2 .OO 3 6 - 0 0  0 0 0 0 7 0  
A 1 0 0 - 4  - TUBE FTG, MALE CONN. B 0000 EA 4 .OO 3 7 - 0 0  9 7 5 7 6  0 0 0 0 7 1  4 . 0 0  
A 4 0 0 - 4  TUBE FTG. MALE ELBOW B 0000 EA 1 6 . 0 0  1 6 . 0 0  3 8 - 0 0  9 7 5 7 6  0 0 0 0 7 2  
7 0 0 - 4  TUBE FTG, TEE UNION B 0000 EA 8 . 0 0  8 . 0 0  3 9 - 0 0  9 7 5 7 6  0 0 0 0 7 3  

0 4  B 7 A 1 7 B  , 2 5 0  0 . D  X , 0 3 5  WALL M 0000 FT 2 0 . 0 0  2 0 . 0 0  4 0 - 0 0  0 0 0 0 7  4 

05 ---4?a382313G1 I.1YDR PIPING.  YAW DR r.1 0000 E A I .OO I .OO 3 -00 0 0 0 0 7  5 

0 4  4 5 3 8 K 1  TFE SEALER. TEFLON B 0000 EA 1 .OO 1 .OO 1 - 0 0  3 9 4 2 8  0 0 0 0 7 6  
04 * * 4 7 J 3 8 2 3 1 3 - 2  ACCUMULATOR 8 V PKG M 0000 EA I .OO 1 .OO 2 - 0 0  0 0 0 0 7  7 - 
0 4  * * 4 7 J 3 8 2 3 1 3 - 3  YAW POWER U N I T  M 0000 EA 1 .OO 1 .OO 3 - 0 0  0 0 0 0 7 8  

N I P P L E .  P I P E  
"U"  BOLT 8 NUTS 

0 4  4PT-SS TEE, P I P E  . - . . .- - B 0000 EL 3 . 0 0  3 .OO 6 - 0 0  9 7 5 7 6  0 0 0 0 8 1  
0 4  B 7 A 1 7 B - . 0 3 5  TUBING. , 2 5 0  OD B 0000 FT 4 .OO 4 . 0 0  7 -00 0 0 0 0 8 2  
0 4  B7A 1 7 6 - .  0 6 5  TUBING. . 5 0 0  OD 
0 4  4 7 C 3 8 1 0 7 5 P l  HOSE ASSY 
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. . - . - -. . -. - - . . . MODEL -. . EA U N I T  0 0 0 0 0 1  . - ... . - 

-------  ECN ------ 
ILVL IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT Q T Y  ITEM/ FSCM CROSS 

---- - .  I N C  OUT--APPLY C Y T I M E  - . - REF OESG REF 

0 4  4 7 C 3 8  1 0 7 5 P 2  HOSE ASSY M 0000 EA 4 .OO 4 .OO 1 0 - 0 0  0 0 0 0 8 5  
9 4 - - 4 7 8 3 8  1 0 7 4 P  1 .- -- HOSE ASSY -- - M 0000 EA 2 . 0 0  2 . 0 0  1 1 - 0 0  0 0 0 0 8 6  
0 4  C 9 6 1 2 - 3  PRESSURE. SWITCH B 0000 EA 3 . 0 0  3 . 0 0  1 2 - 0 0  8 9 3 2 6  0 0 0 0 8 7  

VALVE.  . 5 0  NPT 
O - R I N G  

0 4  9 8 0 - - 8 - B S S  -. - - - - - CONNECTOR. BULKHEAD B 0000 EA . -  -- 2 .so- 2 .OO 1 5 - 0 9 - 9 7 5 7 6  000090 
0 4  1 0 0 - 8 - 4 S S  CONNECTOR. MAE- B 0000 EA 3 . 0 0  3.00 1 6 - 0 0  9 7 5 7 6  0 0 0 0 9 1  
0 4  1 0 0 - 8 - 8 5 5  CONNECTOR. MALE 
0 4  8TFNSS N I P P L E  
0 4  A 4 0 0 - 8 S S  . . . - . - . - - . - - . - ELBOW, MALE B 0000 EA 8:!2!2. 8 . 0 0  1 9 - 0 0  - 9 7 5 7 6  0 0 0 0 9 4  
0 3  A 6 0 0 - B S S  TEE BRANCH. MALE B 0000 €A 3 .OO 3.00 2 0 - 0 0  9 7 5 7 6  0 0 0 0 9 5  
0 4  1 4 0 - 8 - 4 5 5  ADAPTER. REDUCER B 0000 EA 4 .OO 4 .OO 2 1 - 0 0  9 7 5 7 6  000096 
0 4  7 0 0 - 8 5 5  TEE.  U N I O N  B 0000 €A 1 6 . 0 0  1 6 . 0 0  2 2 - 0 0  9 7 5 7 6  0 0 0 0 9 7  

-- 0 4  IOOC-8SS TUBE CAP - B 0000 EA 4 .OO 4 .OO 2 3 - 0 0  9 7 5 7 6  000098 
0 4  4HP PLUG B 0000 EA 3 . 0 0  3.00 2 4 - 0 0  9 7 5 7 6  000099 

CLAMP ASSY 
CLAMP ASSY 

0 4 -  BPRC-ss -- CONNECTOR. REDUCING B 0000 EA 3 . 0 0  3,00- 2 7 - 0 0  9 7 5 7 6  0 0 0 1 0 2 _  
0 4  3 0 0 H 1 -  15CG-04-K  PRESSURE TRANSDUCER B 0000 EA 3 . 0 0  3.00 2 8 - 0 0  8 9 3 2 6  0 0 0 1 0 3  
0 4  N 4 0 5 P 4 1 B  LOCK WASHER 
0 4  4 7 E 3 8 2 3 1 4  HYDRAULIC SYS SCHEM 

. 
- 03 - ' ~ ~ 7 ~ 3 8 2 5 9 3 - 4  GREASE SHIELD INSTL M 0000 -EA I .oo r.00 4 -00 000 106- 

03 4 7 E 3 8 2 5 9 4 G 1  YAW S L I P  R I N G  I N S T L  M 0000 EA 1 .OO 1 .OO 5 - 0 0  000 1 0 7  

- - . 0 4  4 7 D 3 8 1 0 1 9 P l  S L I P  RNG UN-YAW A X I S  M 0000 EA I ..%. 1 .OO I-00 000 1 0 8  
0 4  4 7 E 3 8 1 0 1 7  YAW SR ELECT I N T F C  X 0000 EA X 2 -00 000 1 0 9  
0 4  * * 4 7 € 3 8 2 5 9 4 - 3  CROSS BEAM M 0000 EA 2 . 0 0  2 . 0 0  3 -00 0 0 0 1  I0 
0 4  * * 4 7 E 3 8 2 5 9 4 - 4  MOUNTING BRACKET M 0000 EA 1 .OO 1 .OO 4 -00 0 0 0 1  1 1  
0 4  * * 4 7 € 3 8 2 5 9 4 - 5  . . . . . - . - - - - . - - SUPPORT A-NGLE M 0000 EA 4 .OO 4 .OO 5 - 0 0  0 0 0 1  1 2  
0 4  " 4 7 E 3 8 2 5 9 4 - 6  YAW ELEC&INSTR I N S T L  M 0000 EA 1 .OO 1 . 0 0  6 - 0 0  0 0 0 1  1 3  
0 4  N 2 2 P 3 5 0 5 2 B  HEX HD BOLT 
0 4  N 2 2 A P 3 5 0 4 0 B  HEX HO BOLT 
0 4  N L 6 5 P 3 5 B  LQGK NUT.  3 / 4  O I A .  - * 0000 €A - 2 4 . 0 0  2 4 . 0 0  -- 9-00 0 0 0 1  1 6  
0 4  N 4 0 2 P 1 8 B  WASHER. 3 / 4  O I A . '  B 0000 EA 3 6 . 0 0  3 6  . 00 1 0 - 0 0  0001 1 7  
0 4  N 2 2 P 3 9 0 6 8 B  HEX HO BOLT B 0000 EA 8 . 0 0  8 . 0 0  1 1 - 0 0  0 0 0 1  1 8  
0 4  N 2 6 5 P 3 9 B  LOCK NUT - 1 O I A .  . B  5 0000 EA 8 . 0 0  8 . 0 0  1 2 - 0 0  0 0 0 1  1 9  
94- N 4 0 2 P 2 0 8  WASHER . - B OOO!LEA 8 .OO - 8 .OO 1 3 - 0 0  000 1 2 0  
0 4  M S 2 0 9 9 5 C 2 0  LOCK WIRE AR 1 4 - 0 0  0 0 0 1 2  1 6 5 0000 F T  
0 4  6 5 0 L R - H A B 3 5 0  POWER D I S T R  CONN B 0000 EA 1 4 . 0 0  1 4 . 0 0  1 5 - 0 0  1 1  1 1 7  0 0 0 1 2 2  
(34 6 0 0 B E  EXTENDER B 0000 EA 6.00 6 .OO 1 6 - 0 0  1 1 1 1 7  0 0 0 1 2 3  
0 4  : + 4 7 E 3 8 2 5 9 4 -  1 7  D R A G  L I N K  M 0000 EA -- 2 . 0 0  2 . 0 0  1 7 - 0 0  000 1 2 4  

0 3  * ' 4 7 0 3 8 2 5 9 3 - 6  ERG, AUTO LUBE I N S T L  M 0000 EA 1 . 0 0  1 .OO 6 -00 000 1 2 5  

0 2  * * 4 7 0 3 8 2 3 5 6 - 3  . - - - - . - - - -. . . . . - - ELEC WIRE W A Y  INLTL M 0000 EA 1 . 0 0  I .oo 3 - 0 0  ooo'ns- 
0 2  4 7 E 3 8 2 5 9 5 G l  TWR PLATFORM I N S T L  M 0000 EA I .OO 1 .OO 4 -00 0 0 0 1  2 7  

I 0 3  * + 4 7 E 3 8 2 5 9 5 - 1  LOWER PLATFORM ASSY M 0000 EA 1 .OO 1 .OO 1 - 0 0  000 1 2 8  
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. . . . . - -. . -. . - - . . - -. . . MODEL EA U N I T  000001 -. -- 

-- - - - - -  ECN ------  
LVL I D E N T I F I C A T I O N  NO. NOMENCLATURE OWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/  FSCM CROSS 

- --- - -. -. . . - I N C  OUT APPLY C Y-TI_M_E REF DESG REF 

* * 4 7 € 3 8 2 5 9 5 - 2  M I D  PLATFORM ASSY M 0000 EA 1 .OO 1 no 2 -00 000 1 2 9  - . --  - - - . . - -  
* * 4 7 E 3 8 2 5 9 5 - 3  -- UPR (YAWbIPLATF ASSY M 0000 EA--.- 1 .OO I .OO 3 -00 000 1 3 0  
* * 4 7 E 3 8 2 5 9 5 - 4  STAIRWAY ASSY M 0000 EA 1 .OO I .OO 4 -00 0 0 0 1 3 1  
+ * 4 7 E 3 8 2 5 9 5 - 5  PRIMARY LADDER ASSY M OOOO EA 1 .OO 1 .OO 5 - 0 0  000 1 3 2  
* * 4 7 E 3 8 2 5 9 5 - 6  ALTN LADDER ASSY M 0000 EA 1 .OO 1 .OO 6-00 0 0 0 1 3 3  
* * 4 7 E 3 8 2 5 9 5 - 7  GUARDRAIL ASSY M 0000 EA 1 IP_(2_-- 1 .oo 7 -00 000 1 3 4  
* * 4 7 E 3 8 2 5 9 5 - 8  HGR CABLE ASSY - UPR----- M 0000 EA 1 2 . 0 0  1 2 . 0 0  8 - 0 0  000 1 3 5  
* * 4 7 E 3 8 2 5 9 5 - 9  HGR CABLE ASSY - LWR M 0000 EA 6.00 6.00 9 -00 000 1 3 6  . . 

* * 4 7 € 3 8 2 5 9 5 - I 0  ACCESS COVER HATCH M 0000 EA 1 .OO I .OO 1 0 - 0 0  000 1 3 7  
* * 4 7 E 3 8 2 5 9 5 - 1 1  -- HGR CLEVIS>ITTING M 0000 EA 1 2 . 0 0  1 2 . 0 0  1 1 - 0 0  0 0 0 1 3 8  - 
* * 1 7 E 3 8 2 5 9 5 - 1 2  BEARING PADS M 0000 EA 1 2 . 0 0  1 2 . 0 0  1 2 - 0 0  0 0 0 1 3 9  
N 2 2 P 3 5 0 3 6 B  BLT.HEX HD. 3 / 4  O I A .  B 0000 EA 3 6  .OO 3 6 . 0 0  1 3 - 0 0  000 1 4 0  
N 2 6 J P 3 5 B  LOCKNUT. 3 / 4  D I A .  B 0000 EA 3 6  .OO 3 6 . 0 0  1 4 - 0 0  0 0 0 1 4  1 
N 4 0 2 P  1 8 9  - - -. - - . WASHER. 3 / 4  D I A .  B 0000 EA 3 6 . 0 0  3 6  .OO 1 5 - 0 0  0 0 0 1 4 2  

0 2  * * 4 7 D 3 8 2 3 5 6 - 5  TWR INSTM I N S T L  
0 2  * * 4 7 D 3 8 2 3 5 6 - 6  TOWER MARKINGS - - 

0 2 * * 4 7 D 3 8 2 3 5 6 - 7  GND WIRE WAY I N S T L  M 0000 EA 1 .OO 1 .OO 7 -00 0 0 0 1 4 5  
0 2  4 7 E 3 8 2 5 9 2 G 1  PERS ELEV/SUPT I N S T L  M 0000 EA 1 .OO 1 .OO 8 - 0 0  0 0 0 1 4 6  

* * 4 7 E 3 8 2 5 9 2 - 1  LWR G TWR SECT ASSV M 0000 EA 1 .OO 1 .OO 1 -00 0 0 0 1 4 7  
* * 4 7 E 3 8 2 5 9 2 - 2  UPR G TWR SECT ASSY - M 0000 EA 1 .oo 1 .oo 2 -00 0 0 0 1  4 8  
4 7 0 3 8 2 5 9 1 P l  STRUCTURE FRAME U N I T  M 0000 EA 4 . 0 0  4 . 0 0  3 - 0 0  0 0 0 1 4 9  
1 5 A S 6 5 0  PERS ELEVATOR U N I T  M 0000 EA 1 .OO 1 .OO 4 -00 000 1 5 0  
4 7 E 3 8 2 5 9 2 P 5  ANGLE SECTION M 0000 EA 2 0 . 0 0  2 0 . 0 0  5 - 0 0  0 0 0 1 5 1  
4 7 0 3 8 2 5 8 7 P l  FLOATING MT BRACKET M 0000 EA 4 . 0 0 -  4 .OO 6-00 000 1 5 2  
N 1 4 F 3 5 0 6 0 8  HEX HD BOLT.3/4 D I A .  B 0000 EA 1 6  .OO 1 6 . 0 0  7 -00 0 0 0 1 5 3  

~ ~ 

N 2 6 5 P 3 5 B  LOCK NUT. 3 / 4  O I A .  * 0000 EA 16.00 1 6 . 0 0  8 - 0 0  000 1 5 4  
N 4 0 2 P  1 8 9  WASHER. 3 / 4  D I A .  B 0000 EA 1 6  .OO 1 6 . 0 0  9-00 000 1 5 5  
P B 3 4 - 4 1 4  PARA BLT.CONC ANCHOR -. B _. ~ O O O  EA 16.00 16.00 l O S 0  - - 000 1 5 6  

0 2  4 7 E 3 8 2 5 7 1  L I F T  REQT. TWR CMPNT X 0000 EA X 9-00 0 0 0 1 5 7  

0 1 - _ 4 7 J 3 8 2 6 0 1 G l  YOKE ASSY M 0000 EA 1 .OO 1 .OO 2 -00 ooolse_- 
0 2  4 7 E 3 8 2 4 4 1 G l  YOKE / SPINOLE ASSY M 0000 EA 1 . 0 0  1 .OO 1 - 0 0  000 1 5 9  

0 3  4 7 E 3 8 2 6 0 2 G i  . - . - - - - - MACHINING . . - . . . . - ASSY. YOKE M 0-000 EA 1 .OO 1 - 0 0  1 .oo 000 1 6 0  

0 4  4 7 E 3 8 2 6 0 0 P 1  YOKE STRL.WELDMENT M 0000 EA 1 . 0 0  1 .OO 1 -00 0 0 0 1 6 1  - - 

0 4  4 7 D 3 8 2 6 0 9 P  1 YOKE ERG CAP.WLOMT M 0000 EA 2 .OO 2 .OO 2 - 0 0  0 0 0 1 6 2  
--(34 4 7 E 3 8 2 6 0 2 P 3  - BRACKET ... .- M 0000 €A 6.00- 6.00 3 - 0 0  0 0 0 1 6 3  - 

0 4  4 7 E 3 8 2 6 0 2 P 4  BRACKET M 0000 EA 1 .OO 1 .OO 4 -00 000 1 6 4  
0 4  4 7 E 3 8 2 6 0 2 P 5  BRACKET M 0000 EA 1 .OO I .00 5 - 0 0  000 1 6 5  
0 3  N 5 0 0 P  12464C PIN.TAPERED OOWELU13 M 0000 EA 8 . 0 0  8.00 6 - 0 0  , 0 0 0 1 6 6  

- 0 4  4 7 C 3 8 1 0 3 6 P 1 4  BOLT,FATIGUE RATED B 0000 EA 1 6 . 0 0  1 6 . 0 0  7 -00 0 0 0 1 6 7  
0 4  4 7 C 3 8  1 0 8 8 P 5  WASHER.1.25 D I A  B 0000 EA 1 6 . 0 0  1 6 . 0 0  6 - 0 0  000 1 6 8  - 0 4  N 4 0 5 P 5 2 B  LOCK WASHER 

1 0 4  4 7 C 3 8 1 0 3 6 P 6  BOLT.FATIGUE RATED 
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MODEL EA U N I T  0 0 0 0 0 1  

- - - - - - -  ECN - - - - - -  
LVL I D E N T I F I C A T I O N  NO. NOMENCLATURE OWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/  FSCM CROSS 

. - - - - - . - - - . - -. . - - I N C  - - - -. OUT -. -- - APPLY C Y T I M E  REF OESG - -. - . -. . - - - - - - - - - - - REF 

0 3  * * 4 7 € 3 8 2 6 0 3 - 1  .. - H O U J N G  WALL. L H  - - .. M 0000 €A 1 .OO 2 .OO 1 - 0 0  0 0 0 2  1 6  
0 3  * * 4 7 E 3 8 2 6 0 3 - 2  HOUSING WALL.RH M 0000 EA 1 .OO 2 . 0 0  2 ~ 0 0  0 0 0 2 1 7  
0 3  4 7 D 3 8 1 0 1 0 P 2  BRAKE ASSY M 0000 EA 2 . 0 0  4 . 0 0  3 - 0 0  0 0 0 2  1 8  
0 3  * * 4 7 E 3 8 2 6 0 3 - 4  HOUSING COVER M 0000 EA 1 .OO 2 .OO 4 -00 0 0 0 2  19 
0 3  * * 4 7 E 3 8 2 6 0 3 - 5  - -. . . - - - TEETER ARM M 0000 EA 1 .OO 5 - 0 0  0 0 0 2 2 0  2 .oo ------p 

0 3  * * 4 7 E 3 8 2 6 0 3 - 6  HOUSING COVER M 0000 EA 2 .OO 4 .OO 6-00 0 0 0 2 2  1 
0 3  * * 4 7 E 3 8 2 6 0 3 - 7  OUTED BELLOWS COVER M 0000 EA 1 .OO 2 . 0 0  7 - 0 0  0 0 0 2  2 2  
0 3  * * 4 7 E 3 8 2 6 0 3 - 8  lNBO BELLOWS COVER M 0000 EA 1 .OO 2 . 0 0  8 - 0 0  0 0 0 2  2 3 

. -  0:- * * 4 7 E 3 8 2 6 0 3 - 9  ROLLER GUIDE ASSY M 0000 €A 1 .OO 2 . 0 0  9 - 0 0  0 0 0 2 2 4  
0 3  * * 4 7 E 3 8 2 6 0 3 - 1 0  BRKT A S S Y . L I M I T  SW M 0000 EA 1 .OO 2 .OO 1 0 - 0 0  0 0 0 2 2 5  
0 3  * * 4 7 E 3 8 2 6 0 3 - 1 1  BRKT.MTG.LIMIT SW M 0000 EA I .OO 2 .OO 1 1 - 0 0  0 0 0 2 2 6  
0 3  CR115GM101 S W I T C H S L I M I T  B 0000 EA 1 .OO 2 .OO 1 2 - 0 0  0 2 2 9 5  0 0 0 2 2 7  
0 3  N 1 4 P 2 1 0 1 2 B  - - - . - - - - SCREW,CAP,HEX HD B 0000 EA 4 . 0 0  8 . 0 0  1 3 -00 0 0 0 2 2 8  
03 N 4 0 5 P  1 I l B  LOCKWASHER B 0000 EA 4 .OO 8 .OO 1 4 - 0 0  0 0 0 2 2 9  
0 3  N 1 4 P 2 5 0 1 6 B  SCREW.HEX HD B 0000 EA 3 4  .OO 6 8  .OO 1 5 - 0 0  0 0 0 2 3 0  
0 3  N 4 0 5 P 1 1 3 B  LOCKWASHER B 0000 €A 3 4  .OO 6 8 . 0 0  1 6 - 0 0  0 0 0 2 3  1 

- 93 N 1 4 P 2 9 0 1 6 B  SCREW HEX HO B 0000 €A 2 . 0 0  4 . 0 0  1 7 - 0 0  0 0 0 2 3 1  
0 3  N 4 0 5 P  115B LOCKWASHER B 0000 €A 2 .OO 4 .OO 1 8 - 0 0  0 0 0 2 3 3  
0 3  N 1 4 P 3 5 0 3 2 B  SCREW.HEX B 0000 EA 4 . 0 0  8 . 0 0  1 9 - 0 0  0 0 0 2 3 4  
0 3  N 4 0 5 P l  l 8 B  LOCKWASHER B 0000 EA 4 . 0 0  8.00 2 0 - 0 0  0 0 0 2 3 5  

SCREW.HEX HD ?3 . !! 4P39_04!8 .. -- - B 0000 EA 1 0 . 0 0  2 0 . 0 0  2 1 -00 0 0 0 2 3 6  
0 3  N26GP39B LOCKNUT B 0000 EA 1 0 . 0 0  2 2 - 0 0  0 0 0 2 3 7  2 0 . 0 0  
0 3  4 7 C 3 8 1 0 3 6 P 1 4  BOLT.FATIGUE RATED B 0000 EA 1 2 . 0 0  2 4  .OO 2 3 - 0 0  0 0 0 2 3 8  
0 3  4 7 C 3 8 1 0 8 7 P 5  NUT B 0000 EA 1 2 . 0 0  2 4  .OO 2 4 - 0 0  0 0 0 2 3 9  
0 3  * + 4 7 E 3 8 2 6 0 3 - 2 5  . - . -. - - HYOR F L U I D  L I N E  ASSY M 0000 EA 1.00 2 . 0 0  2 5 - 0 0  0 0 0 2 4 0  
0 3  2 7 1  LOCKTITE B 0000 €A A R 2 6 - 0 0  0 5 9 7 2  0 0 0 2 4 1  
0 3  4 7 C 3 8 1 0 8 8 P 6  WASHER.1.25 O I A  B 0000 EA 2 4 . 0 0  4 8  .OO 2 8 - 0 0  0 0 0 2  4 2 

02- 4 7 E 3 8 2 6 0 3 G 2  TEETER RSTR BK ASSY M 0000 EA 2 . 0 0  2 .OO 7-oo 0 0 0 2 4 3  

0 3  * * 4 7 E 3 8 2 6 0 3 - 1  HOUSING WALL.LH M 0000 EA 1 . 0 0  2 . 0 0  I -00 0 0 0 2 4 4  
0 3  * * 4 7 E 3 8 2 6 0 3 - 2  HOUSING WALL,RH M 0000 EA I .OO 2 .OO 2 - 0 0  0 0 0 2 4 5  
03  4 7 0 3 8 1 0 1 0 P 2  . . .. BRAKE ASSY M 0000 EA 2 . 0 0  4 .OO 3 - 0 0  0 0 0 2 4 6  
0 3  * * 4 7 E 3 8 2 6 0 3 - 4  HOUSING COVER M 0000 EA I .OO 2 .OO 4 -00 0 0 0 2 4 7  
0 3  * * 4 7 E 3 8 2 6 0 3 - 5  TEETER ARM M 0000 EA 1 .OO 2 . 0 0  5-00 0 0 0 2 4 8  
0 3  * * 4 7 E 3 8 2 6 0 3 - 6  HOUSING COVER M 0000 EA 2 . 0 0  4 .OO 6 -00 0 0 0 2  4 9  
0 3  * * 4 7 E 3 8 2 6 0 3 - 7  . . . - - . - - - - - - OUTED BELLOWS COVER M 0000 EA 1 . 0 0  2 - ?!?- 7 -00 0 0 0 2 5 0  
0 3  * * 4 7 E 3 8 2 6 0 3 - 8  INBO BELLOWS COVER M 0000 EA 1 .OO 2 .OO 8 -00 0 0 0 2 5  1 
0 3  * * 4 7 E 3 8 2 6 0 3 - 9  ' ROLLER GUIDE ASSY M 0000 EA 1 .OO 2 . 0 0  9-00 0 0 0 2 5 2  
0 3  * * 4 7 E 3 8 2 6 0 3 -  1 1  BRKT,MTG.LIMIT SW M 0000 EA 1 .OO 2 . 0 0  1 1 - 0 0  0 0 0 2  5 3 
0 3  CR115GM101 SWITCH.L IMIT  B 0000 EA 1 .OO 2 . 0 0  1 2 - 0 0  0 2 2 9 5  000254 
0 3  N 1 4 P 2 1 0 1 2 B  SCREW.CAP.HEX HO B 0000 EA 4 .OO 8 . 0 0  1 3 - 0 0  0 0 0 2 5 5  
0 3  N 4 0 5 P 1 1 1 B  LOCKWASHER B 0000 EA 4 .OO 8 . 0 0  1 4 - 0 0  0 0 0 2 5 6  
0 3  N 1 4 P 2 5 0 1 6 B  SCREW.HEX HO B 0000 EA 3 4 . 0 0  6 8 . 0 0  1 5 - 0 0  0 0 0 2 5 7  
0 3  N 4 0 5 P 1  13B LOCKWASHER B 0000 EA 3 4 . 0 0  6 8  .OO 1 6 - 0 0  000228- 
0 3  N 1 4 P 2 9 0 1 6 B  SCREW HEX HO B 0000 EA 2 .OO 4 .OO 1 7 - 0 0  0 0 0 2 5 9  
0 3  N 4 0 5 P 1 1 5 B  LOCKWASHER B 0000 EA 2 . 0 0  4 .OO 1 8  -00 0 0 0 2 6 0  
0 3  N 1 4 P 3 5 0 3 2 B  SCREW.HEX HD B 0000 EA 4 . 0 0  8 . 0 0  1 9 - 0 0  0 0 0 2 6  1 

- 
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. MODEL EA U N I T  00<001 - . . 

LVL I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/ FSCM CROSS 

. . - - . -- - - - . - -- I N C  OUT APPLY C Y T IME - .- REF DESG REF 

N405P 1 1 8 B  LOCKWASHER B 0000 EA 4 .OO 8 . 0 0  2 0 - 0 0  0 0 0 2 6 2  
N 14P39048B .---- - SCREW.HEX HD B 0000 EA 10.00. 2 0 . 0 0  2 1 - 0 0  0 0 0 2 6 3  
N 2 6 6 P 3 9 B  LOCKNUT B 0000 EA 1 0 . 0 0  2 0 . 0 0  2 2 - 0 0  0 0 0 2 6 4  
4 7 C 3 8 1 0 3 6 P 1 4  BOLT.FATIGUE RATED B 0000 EA 1 2 . 0 0  2 4  .OO 2 3 - 0 0  0 0 0 2 6 5  
4 7 C 3 8  1 0 8 7 P 5  NUT B 0000 EA 12 .OO 2 4  .OO 2 4 - 0 0  0 0 0 2 6 6  
* * 4 7 E 3 8 2 6 0 3 - 2 5  .- HYDR F L U I D  L I N E  LSSY M 0000 EA I .OO 2 .OO 0 0 0 2 6 7  2 5 - 0 0  
2 7  1 LOCKT I TE B 0000 EA A R 2 6 - 0 0  0 5 9 7 2  0 0 0 2 6 8  
" 4 7 E 3 8 2 6 0 3 - 2 7  BRKT A S S Y . L I M I T  SW 
4 7 C 3 8  1 0 8 8 P 6  WASHER. 1 . 2 5  D I A  

-- . - - 
* * 4 7 ~ 3 8 2 6 0 1 - 8  DRAG L I N K  M 0000 EA 4 .OO 4 .OO 8 -00 0 0 0 2  7 1 
* * 4 7 E 3 8 2 6 0 1 - 9  CLAMP R I N G  M 0000 EA 1 .OO 1 .OO 9-00 0 0 0 2  7 2 
* * 4 7 E 3 8 2 6 0 1 - 1 0  RTR BLADE HYD ASSY M 0000 EA 1 . 0 0  1 .OO 1 0 - 0 0  0 0 0 2  7 3 
* * 4 7 E 3 8 2 6 0 1 - 1 1  . . - - - . - RTR BLADE ELECT ASSY M 0000 EA 1 .OO 1 S O  1 1 - 0 0  0 0 0 2 7 4  
N 2 2 B P 2 9 0 2 0 B  BOLT. SLFLKG B 0000 EA 4 8  .OO 4 8 . 0 0  1 2 - 0 0  0 0 0 2  7 5 
N 2 2 B P 2 5 0 1 6 B  BOLT. SLFLKG B 0000 EA 7 2 . 0 0  7 2  .OO 1 3 - 0 0  0 0 0 2  7 6  
N 4 0 2 P  15B WASHER B 0000 EA 4 8  .OO 4 8  .OO 1 4 - 0 0  0 0 0 2  7 7 - -  ~- 

N 4 0 2 P  1 3 8  WASHER B 0000 EA 7 2 . 0 0  - 7 2  .OO 1 5 - 0 0  0 0 0 2 7 8  
N 2 2 P 3 9 0 4 8 B  BOLT. HEX HD B 0000 EA 1 2 . 0 0  1 2 . 0 0  1 6 - 0 0  0 0 0 2 7 9  
N 4 0 2 P 2 0 B  WASHER B 0000 EA 2 0 . 0 0  2 0 . 0 0  1 7 - 0 0  0 0 0 2 8 0  
N 2 2 P 3 9 0 5 2 B  BOLT. HEX HD B 0000 EA 8.00 8 . 0 0  1 8 - 0 0  0 0 0 2 8  1 
N2 14P39B . . . - - - . . - NUT B 0000 EA 8.00 8 . 0 0  1 9 - 0 0  . 0 0 0 2 %  
N 2 2 P 4 5  1 12B BOLT. HEX HD B 0000 EA 3 2 . 0 0  3 2 . 0 0  2 0 - 0 0  0 0 0 2 8 3  
N 4 0 2 P 2 2 B  WASHER B 0000 EA 3 2 . 0 0  3 2  .OO 2 1 - 0 0  0 0 0 2 8 4  
N 2 6 4 P 4 5 B  LOCKNUT B 0000 EA 3 2  .OO 3 2  .OO 2 2 - 0 0  0 0 0 2 8 5  
T A - 3 0  PHILLYBOND ADHESIVE B 0000 GA A R 2 3 - 0 0  2 0 4 2 0  0 0 0 2 8 6  
* * 4 7 € 3 8 2 6 0 1 - 2 4  MTG BRACKET B 0000 EA 4 . 0 0  4 .OO 2 4 - 0 0  0 0 0 2 8 7  
4 7 D 3 8 2 6 0 4 G l  SHAFT ALIGNMENT FTG M 0000 EA 4 . 0 0  4 .OO 2 5 - 0 0  0 0 0 2 8 8  

0 3  4 7 0 3 8 2 6 0 4 P l  SHOE M . 0000 EA 1 . 0 0  -- 4 .OO 1 - 0 0  0 0 0 2 8 9  - 
0 3  4 7 D 3 8 2 6 0 4 P 2  ADJUSTING SCREW M 0000 EA 1 .OO 4 .OO 2 -00 0 0 0 2 9 0  
0 3  4 7 0 3 8 2 6 0 4 P 3  BRACKET 
0 3  4 7 0 3 8 2 6 0 4 P 4  P I N . 6 . 0 0 - L O  X . 5 0  D I A  
03 N 5 0 4 P 2 2 6 4  - COTTER P I N  B 0000 FA 1 . 0 0  4.00 5 - 0 0  0 0 0 2 9 3  
0 3  N 5 0 4 P 2 2 2 4  COTTER P I N  B 0000 EA 1 .OO 4 .OO 6 -00 0 0 0 2 9 4  

WASHER 
WASHER-FLAT 

0 2  * * 4 7 € 3 8 2 6 0 1 - 2 6  HYD P I P I N G  I N S T L  M 0000 EA 1 . 0 0  1 .OO 2 6 - 0 0  0 0 0 2 9 9  - .-- - 

0 2  4 7 E 3 8 2 6 0 1 P 2 7  GREASE B 0000 L B  A R 2 7 - 0 0  0 0 0 3 0 0  
0 2  * * 4 7 E 3 8 2 6 0 1 - 2 8  BLADE BUMPER ASSY M 0000 EA 2 . 0 0  2 . 0 0  2 8 - 0 0  0 0 0 3 0  1 

0 1  4 7 E 3 8 2 5 9 7 G 1  NACELLE OVERALL ASSY 1 M 0000 EA 1 .OO 1 $0 3 - 0 0  0 0 0 3 0 2  
- - 

NACELLE STRUCT ASSY I M 0000 EA 1 . 0 0  1 .OO 1 - 0 0  0 0 0 3 0 3  

1 0 3  4 7 E 3 8 2 3 0 6 G l  BED PL. .MACH.BDRILL.  01 M 0000 EA 1 . 0 0  1 .OO 1 - 0 0  0 0 0 3 0 4  
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-- - MODEL EA U N I T  0 0 0 0 0 1  - .- . .- 

- - -----  ECN - - - - - -  
L V L  IDEN~IFICATION NO. NOMENCLATURE OWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT OTY ITEM/  FSCM CROSS 

. .  --- -- I N C  OUT APPLY C Y TIME -- R E F E E S G  REF-. 

0 3  4 7 D 3 8 2 5 8 8 P l  CROSS SPRT TOP STRL M 0000 EA 1 .OO 1 . 0 0  3 4 - 0 0  0 0 0 3 5 2  
-. 0 3  4 7 8 3 8 2 5 8 0 P 2  SEAL.TOP STRUCTURE M 0000 EA 1 .OO 1 .OO 3 5 - 0 0  0 0 0 3 5 3  

0 3  4 7 8 3 8 2 5 8 0 P 3  SEAL.TOP STRUCTURE M 0000 EA 2 .OO 2 . 0 0  3 6 - 0 0  0 0 0 3 5 4  
0 3  N 7 3 3 P 3 5 0 4 0 B  BOLT. STRUCT. . 7 5 - 1 0  
0 3  N 7 3 3 P 3 5 0 6 4 8  BOLT. STRL 
0 2  .- N s g 2 P  18B WASHER, 3 1 4  D I A .  -- B 0000 EA s6.o0 - -  5 6  .OO 3 9 - 0 0  000351. -  
0 3  N 2 7 2 P 3 5  LOCKNUT . 7 5 - 1 0  M 0000 €A 2 8 . 0 0  2 8 . 0 0  4 0 - 0 0  0 0 0 3 5 8  

03.-.QZ E 3 8 2 2 6 4 P  1 . .-- S I D E  SUPPORT.WLDMT M 0000 EA '1 .OO 1 .OO 4 3 - 0 0  0 0 0 3 6  1 
0 3  4 7 E 3 8 2 2 7 1 P l  ROTOR ADAPTER.WLDMT M 0000 EA 1 .OO 1 .OO 4 4 - 0 0  0 0 0 3 6 2  

0 2  4 7 E 3 8 2 5 5 3 G l  GEARBOX I N S T A L L A T I O N  M 0000 EA I .OO 1 . 0 0  2 -00 0 0 0 3 6 3  

- . - - - . - - 
0 3  4 7 f 3 8  1 0 4 6 ~  1 GEARBOX ENVELOPE B 0000 EA 1 .OO 1 .OO 1 - 0 0  0 0 0 3 6 4 -  
0 3  NUMBER-I4 TAPER P I N  6.00 LG B 0000 EA 4 .OO 4 .OO 2 - 0 0  7 6 0 5 4  0 0 0 3 6 5  
0 3  4 7 C 3 8 1 0 3 6 P 5 0  BOLT B 0000 EA 3 6  .OO 3 6  .OO 3 -00 0 0 0 3 6 6  
0 3  - 4 E 3 8  1 0 8 8 P 2  1 WA3HER B 0000 EA 36: 00 3 6  .OO 4 - 0 0  -- 0 0 0 3 6 7  
0 3  4 7 C 3 8 1 0 8 7 P 2 2  LOCKNUT B 0000 EA 3 6  .OO 3 6  .OO 5 - 0 0  0 0 0 3 6 8  
0 3  47C3810BBP22 WASHER B 0000 EA 3 6  .OO 3 6 . 0 0  6-00 0 0 0 3 6 9  

0 2  4 7 0 3 8 2 5 8 9 6 1  . . . - . . . . .- GEN & HS SFT I N S T L  . M 0000 EA 1 .OO I .OO 3-00__- 0 0 0 3 7 0  

0 3  * * 4 7 D 3 8 2 5 8 9 - 1  GENERATOR B 0000 EA 1 .OO 1 . 0 0  1 - 0 0  0 0 0 3 7  1 
03  4 7 0 3 8  1 0 7 8 P  1 H I G H  SPEED SFT ASSY I .OO i.00 2 -00 0 0 0 3 7 2  B 0000 EA 

. - 
0 2  4 7 D 3 8 2 5 9 6 G l  AUX CRANE I N S T L  M 0000 EA 1 .OO 1 .OO 4 -00 0 0 0 3 7 T  

0 3  P 2 0 - 1 0 - 3 0 - 2 0  CRANE B 0000 E A  1 .OO 1 .OO 1 - 0 0  5 8 8 1 1  0 0 0 3 7 4  
0 3  N 4 0 5 P 4 9 B  LOCKWASHER B 0000 EA 3 6 . 0 0  3 6 . 0 0  2 -00 0 0 0 3 7 5  -- 
0 3  N 2 2 P 3 6 0 6 4 8  BOLT B 0000 EA 3 6  .OO 3 6  .OO 3 - 0 0  0 0 0 3 7 6  

0 2  4 7 D 3 8 2 6 0 6 G l  F A I R I N G  I N S T A L L A T I O N  M 0000 EA 1 .OO 1 .OO 5 -00 0 0 0 3 7 7  

. .- - - ... 
0 3  4 7 E 3 8 1 1 1 3 P l  F A I R I N G  ENVELOPE B 0000 EA 1 .OO 1 . 0 0  4-00 0 0 0 3 7 8  
0 3  4 7 D 3 8 2 6 0 6 P 2  SEALING S T R I P  M 0000 EA AR 2 -00 0 0 0 3 7 9  
0 3  4 7 D 3 8 2 6 0 6 P 3  AOHESIVE(SEE NOTE 4 )  B 0000 EA A R 3 - 0 0  0 0 0 3 8 0  
0 3  BN360;8 1 3 - 3  . - . . . -. . . . - - B L I N D  NUT ASSY B 5 0000 EA 5 6  .OO 5s: 00 4 - 0 0  7 3 1 9 7  0 0 0 3 8 1  
0 3  N 2 4 P 2 9 0 4 8 C  SCREW.HEX HD B 0000 EA 4 8 . 0 0  4 8  .OO 5 -00 0 0 0 3 8 2  

WASHER.LOCK 
WASHER 1 / 2  D I A  

0 3  N 2 4 P 2 9 0 2 4 C  - - . .- SCREW.HEX HD B 0000 EA 8 . 0 0  8 . 0 0  8 -00 0 0 0 3 8 5  
0 3  + * 4 7 D 3 8 2 6 0 6 - 9  WINT SENSOR MAST M 0000 EA 2 . 0 0  2 . 0 0  9 -00 0 0 0 3 8 6  

0 2  + * 4 7 E 3 8 2 5 9 7 - 6  ELECT EQUIP I N S T L  M 0000 EA 1 . 0 0  1 .OO 6 - 0 0  0 0 0 3 8 7  
- .  0 2  4 7 E 3 8 2 4 7 2 G l  LAD & FALSE F L  I N S T L  . .- M 0000 EA 1 .OO 1 .OO 7-oo 0 0 0 3 8 8  

0 3  4 7 D 3 8 2 4 3 0 G 1  TRAP DR. BEDPL / TWR M 0000 EA 2 . 0 0  2 .OO 1 - 0 0  0 0 0 3 8 9  

% . . 04-_4?03&2430P1 COVER M 0000 EA 1 .OO 2 .OO 1 - 0 0  0 0 0 3 9 0  
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. - ... - MODEL EA U N I T  0 0 0 0 0 1  -- 

-------  ECN ------  
LVL I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/  FSCM CROSS 

INC OUT APPLY C Y T IME -. REF DESG REF 

0 4  4 7 D 3 8 2 4 3 0 P 2  ANGLE M 0000 EA 2 .OO 4 .OO 2 - 0 0  0 0 0 3 9  1 
- - - 0 4  4 7 D 3 8 2 4 3 0 P 3  ANGLE M 0000 EA 2 . 0 0  4 .OO 3 - 0 0  0 0 0 3 9 2  - 

0 4  4 7 D 3 8 2 4 3 0 P 4  R I B  M 0000 EA 2 . 0 0  4 . 0 0  4 -00 0 0 0 3 9 3  
0 4  4 7 D 3 8 2 4 3 0 P 5  PLATE 
0 4  4 7 D 3 8 2 4 3 0 P 6  BAR 
04 4 1 8 3 8 2 1 3 1 P I  ENCLOSURE, DOOR . -- 
0 4  4 7 C 3 8 1 0 3 0 P  I HINGE. TRAP DOOR 

0 3  4 7 D 3 8 2 4 3 0 G 2  TRAP DR. BEDPL / TWR M 0000 EA 2 . 0 0  2 . 0 0  2 - 0 0  0 0 0 3 9 8  

... 
0 4  4 7 D 3 8 2 4 3 0 P l  COVER M 0000 EA 1 . 0 0  2 . 0 0  1 - 0 0  0 0 0 3 9 9  
0 4  4 7 D 3 8 2 4 3 0 P 2  ANGLE M 0000 EA 2 . 0 0  4 . 0 0  2 - 0 0  0 0 0 4 0 0  
0 4  4 7 0 3 8 2 4 3 0 P 3  ANGLE M 0000 EA 2 . 0 0  4 .OO 3 - 0 0  0 0 0 4 0  1 
0 4 - . 4 7 D 3 8 2 4 3 0 P 4  R I B  M -. 0000 EA 2 .OO 4 .OO - 4 -00 -- 0 0 0 4 0 2  
0 4  4 7 0 3 8 2 4 3 0 P 6  BAR M 0000 EA 1 .OO 2 .OO 6 - 0 0  0 0 0 4 0 3  
0 4  4 7 8 3 8 2 1 3 1 P l  ENCLOSURE. DOOR 
0 4  4 7 C 3 8 1 0 3 0 P 1  HINGE. TRAP DOOR 

.. --- 
0 3  4 7 D 3 8 2 4 7 4 G 1  TRAP DR.BEOPL / LUBE M 0000 EA I .OO I .OO 3 - 0 0  0 0 0 4 0 6  

0 4  4 7 0 9 8 2 4 7 4 P l  COVER M 0000 EA 1 .OO 1 .OO 1 - 0 0  0 0 0 4 0 7  . --- - -. - - - - - - -  - 
04.-47[33814791. - ANGLE M 0000 EA 2 . 0 0  -- 2 . 0 0  2 - 0 0  0 0 0 4 0 8  
0 4  4 7 D 3 8 2 4 7 4 P 3  ANGLE M 0000 EA 2 .OO 2 .OO 3 -00 0 0 0 4 0 9  
0 4  4 7 0 3 8 2 4 7 4 P 4  R I B  M 0000 EA 2 . 0 0  2 .OO 4 - 0 0  0 0 0 4  1 0  
0 4  4 7 D 3 8 2 4 7 4 P 5  PLATE M 0000 EA 1 .OO 1 .OO 5 - 0 0  0 0 0 4 1  1 
0 4  . - 4 E 3 8 2 4 7 4 P 6  BAR M 0000 EA - I .OO 1 .OO 6-00 0 0 0 4 1 2  
0 4  4 7 8 3 8 2 1 3 1 P l  ENCLOSURE. DOOR 0000 EA 1 .OO 1 .OO 7 -00 0 0 0 4  1 3  
0 4  4 7 C 3 8 1 0 3 0 P 1  HINGE. TRAP DOOR 0000 EA 1 . 0 0  . 1 .OO 8 -00 0 0 0 4  1 4  

.- - TRAP DR.BEDPL / LUBE M 0000 EA 1 .OO 1 . 0 0  4 -00- 0 0 0 4  1 5  

0 4  4 7 D 3 8 2 4 7 4 P 1  COVER 
0 4  4 7 D 3 8 2 4 7 4 P 2  ANGLE 
0 ? _ - 2 7 D 3 8 2 4 7 4 P 3  ANGLE M 0000 EA 2 .OO 2 . 0 0  3 - 0 0  0 0 0 4  1 8 
0 4  4 7 D 3 8 2 4 7 4 P 4  R I B  M 0000 EA 2 .OO 2 . 0 0  4 -00 0 0 0 4  1 9  
0 4  4 7 D 3 8 2 4 7 4 P 6  BAR M 0000 EA I .OO f .OO 6-00 0 0 0 4 2 0  
0 4  4 7 8 3 8 2 1 3 1 P 1  ENCLOSURE. DOOR * 0000 EA 1 .OO 1 .OO 7 -00 0 0 0 4  2 1 
0 4  4 7 C 3 8 1 0 3 0 P 1  - .- .- HINGE. TRAP DOOR * 0000 EA 1 . 0 0  I .OO 8-00 -. 0 0 0 4  2 2  

0 3  4 7 0 3 8 2 4 6 5 P 1  FRAME,TRAP DOOR M 0000 €A 2 . 0 0  2 .OO 5 -00 0 0 0 4  2 3 
0 3  4 7 C 3 8 2 4 7 5 P 1  MOUNTING BLOCK M 0000 EA 2 . 0 0  2 . 0 0  6 -00 0 0 0 4  2 4  
0 3  * * 4 7 E 3 8 2 4 7 2 - 7  FALSE FLOOR M 0000 EA 1 .OO 1 .OO 7 - 0 0  0 0 0 4 2 5  -- 
0 3  4 7 ~ 3 8 2 4 7 2 ~ 8 - -  ROOF SCUTTLE B 0000 EA I .OO I .OO 8 - 0 0  0 0 0 4  2 6  

0 3  4 7 E 3 8 2 4 7 2 P 1 1  SEALING S T R I P  M 0000 EA AR 1 1 - 0 0  0 0 0 4 2 9  
0 3  f i 7 2 7 ~ 2 9 0 1 6 B  B0LT.STRUCTURAL B 0000 EA 3 2 . 0 0  3 1 . 0 0  12  -00 0 0 0 4  3 0  

WASHER 
NUT.SELF-LOCKING . 5 0 *  
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- ... .. MODEL EA U N I T  0 0 0 ~ 0 1  - 

- - - - - - -  ECN ------  
L V L  I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG P L - L A T E  P T CYCLE U/M PL-QTY EXT/TOT QTY I T E M /  FSCM CROSS 
. . . - - - - - - - - -. I N C  OUT APPLY C Y T I M E  REF DE3-.- REF 

0 3  N 7 2 7 P 2 9 0 3 6 B  BOLT.STRUCTURAL B . 0000 EA 4 8  .OO 4 8 . 0 0  1 5 - 0 0  0 0 0 4 3 3  
0 3  -..El 5 1  A 0 3 3  WASHER .BEVEL B 0000 EA - 4 0 . 0 0  4 0 . 0 0  -- 1 6 - 0 0  3 9 4 2 8  0 0 0 4 3 4  
0 3  N 7 2 7 P 2 9 0 5 2 B  BOLT.STRUCTURAL B 0000 EA 2 8 . 0 0  2 8 . 0 0  1 7 - 0 0  0 0 0 4 3 5  
0 3  * * 4 7 E 3 8 2 4 7 2 - 1 8  BRACKET.LADDER M 0000 EA 8 .OO 8 .OO 1 8 - 0 0  0 0 0 4  3 6  - .  

0 3  " 4 7 E 3 8 2 4 7 2 - 1 9  BRACKET,LADOER M 0000 EA 1 .OO 1 .OO 1 9 - 0 0  0 0 0 4  3 7  
0 3 . _ ~ * 4 7 ~ 3 8 2 4 7 2 - 2 0  BRACKET ,CbDDER .- M 0000 EA 1 .OO 1 .OO 2?1!?!? 0 0 0 4  3 8  
03 * * 4 7 E 3 8 2 4 7 2 - 2 1  BRACKET,LADDER M 0000 EA 2 . 0 0  2 . 0 0  2 1 - 0 0  0 0 0 4  3 9  
0 3  N 7 2 7 P 2 9 0 2 8 B  BOLT.STRUCTURAL 
0 3  A 1 5 F 6 C 1 8  RTV S I L I C O N E  SEALANT 

0 3  4 7 E 3 8 2 5 7 9 G 1  COOLING PLATFORM ASM M 0000 EA 1 .OO I .OO 1 - 0 0  0 0 0 4 4 3  

. - 
0 4  4 7 E 3 8 2 5 5 6 G l  GEARBOX/CLG PLATFORM M 0000 EA 1 . 0 0  I .OO 1 - 0 0  0 0 0 4 4 4  

0 5  4 7 E 3 8 2 5 5 6 P l  ANGLE.4 X 4 X 3 / 8  M W O O  EA 4 .OO 4 .OO 1 - 0 0  0 0 0 4 4  5 
95 Q I E 3 8 2 5 5 6 P 2  CHAN-NEL.8-20 L B  M 0000 EA 2 .OO 2 .OO 2 - 0 0  0 0 0 4  4 6  
0 5  4 7 E 3 8 2 5 5 6 P 3  CHANNEL.6 -16 .3  L B  M 0000 EA 4 . 0 0  4 . 0 0  3 - 0 0  0 0 0 4 4 7  
0 5  4 7 E  3 8 2 5 5 6 P 4  ANGLE.3X3-7 .2  L B  M 0000 EA 4 . 0 0  4 . 0 0  4 -00 0 0 0 4 4 8  

4 7 E 3 8 2 5 5 6 P 5  C H A N N E L . 8 - 2 0  L B  M 0000 EA 4 . 0 0  4 .OO 5 - 0 0  0 0 0 4  4 9 
4 7 E 3 8 2 5 5 6 P 6  . .- _ 9 - I N  X 2 1 / 2  DP DECK --- M 0000 -!A 1 4  .OO - 1 4  --- .OO 6-00 000450- 
4 7 E 3 8 2 5 5 6 P 7  6 - I N  X 2 1 / 2  DP DECK M 0000 EA 1 .OO 1 .OO 7 - 0 0  0 0 0 4 5  1 
4 7 E 3 8 2 5 5 6 P B  9-IN X 2 1 / 2  D P  DECK M W O O  EA 1 .OO 1 .OO 8-00 0 0 0 4 5 2  
4 7 E 3 8 2 5 5 6 P 9  END P L A T E  4 . 0  H T  M 0000 EA 2 .OO 2 . 0 0  9-00 0 0 0 4  5 3 
4 7 E 3 8 2 5 5 6 P l O  - . -. . - - - - S I D E  P L A T E  4 . 0  H T  M 0000 EA 2 .OO 2 .OO 1 0 - 0 0  0 0 0 4  5 4  
4 7 E 3 8 2 5 5 6 P 1 1  ANGLE.3 X 3 X 3 / 8  M 0000 EA 4 . 0 0  4 .OO 1 1 - 0 0  0 0 0 4 5 5  
4 7 E 3 8 2 5 5 6 P 1 2  ANGLE.3 X 3 X 3/8 M 0000 EA 4 . 0 0  4 .OO 1 2 - 0 0  0 0 0 4 5 6  
4 7 E 3 8 2 5 5 6 P 1 3  ANGLE.3 X 3 X 3 / 8  M 0000 EA 2 . 0 0  2 .OO 1 3 - 0 0  0 0 0 4 5 7  0 0 
4 7 E 3 8 2 5 5 6 P 1 4  -- - - . - -. . ANGLE.3 X 3 X 3 / 8  M W O O  EA 2 . 0 0  2 .OO 1 4 - 0 0  - 0 0 0 4 5 8  Tl cg 
N 2 2 P 2 8 0 2 4 B  SCREW.HEX ~ ~ . i 7 $ - 1 3  B 0000 EA 1 3 0 . 0 0  1 3 0 . 0 0  1 5 - 0 0  0 0 0 4 5 9  g r-3 
N 4 0 5 P  1 5 B  LOCKWASHER B 0000 EA 1 3 0 . 0 0  1 3 0 . 0 0  1 6 - 0 0  0 0 0 4 6 0  cg 2 
N 2  1 4 F P 2 9 B  N U T . H E X . 1 / 2 - 1 3  B 0000 EA 1 3 0 . 0 0  1 3 0 . 0 0  1 7 - 0 0  0 0 0 4 6 1  Q % 
1 - 7 3 0  . .. C R I M P I N G  TOOL - B W O O  EA 1 - 0 0  l .00 1 8 - 0 0  0 9 0 9 8  0 0 0 4 6 2  X 4." 

1 - 6 0 0  J - B ~ L ~ / N U T / W A S H ~ R  B 0000 EA 1 2 . 0 0  1 2 . 0 0  1 9 - 0 0  0 9 0 9 8  0 0 0 4 6 3  ., 
- .. 

0 5  4 7 C 3 8 2 5 8 4 P 3  BEAM.6 W 9 #  M 0000 EA 2 .00 2 . 0 0  3-00 0 0 0 4 6 7  
05 N 2 2 P 3 3 0 2 0 B  . . . . - . . . - . SCREW.HEX HD B 0000 EA 1 6 . 0 0  l6.o0 4 -00 0 0 0 4 6 8  
0 5  N 4 0 5 P 7 7 B  LOCKWASHER B O O W  EA 1 6 . 0 0  1 6 . 0 0  5 -00 0 0 0 4 6 9  

0 4  3 5 0 - S E R I E S - 3 D C  PUMP B W O O  EA 1 .OO 1 .OO 3-00 5 9 1 8 0  0 0 0 4 7 0  - ~ 

0 4  326T-FRAME MOTOR.TEFC B - S O 0  EA I .oo 1 . 0 0  4 -00 0 0 0 4  7 1 
- -  04 N 6 2 0 B - S E R I E S - ~ 6 0 0 -  COUPLING B 0000 EA 1 .OO 1 . 0 0  5 - 0 0  8 9 0 4 0  0 0 0 4 7 2  

0 d  O C S - 2 0 0 0 D  O I L  COOLER B 0000 EA 3.00 3 .OO 6-00 6 7 0 4 9  0 0 0 4 7 3  
0 4  8 9 2 8 1 / 2 F  CHECKVALVE.SWG.125LB B 0000 EA 1 .OO 1 .OO 7 - 0 0  6 3 6 8 6  0 0 0 4 7 4  
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. . . -. - . - MODEL - EA - . - .- U N I T  - 0 0 0 0 0 1  . . . - . . - - - 
---- - - -  ECN - - - - - -  

L V L  I D E N T I F I C A T I O N N O .  NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/  FSCM CROSS 
. I N C  OUT APPLY C Y  T I M E  -. REF DESG -- REF 

, -04 -- * * 4 7 € 3 8 2 5 7 9 - 9  B A S E S F I L T E R  SUPPORT M 0000 EA 1 .OO 1 .OO 9-00 0 0 0 4 7 6  - . . . - - - 
0 4  4 7 C 3 8 1 0 8 4 P 1  VALVE.THERMO.AMOT M 0000 EA 1 .OO 1 .OO 1 0 - 0 0  0 0 0 4  7 7 

V A L V E . R E L I E F . 4 - I N  
SADDLE SUPPORT.4 I N  
SADDLE SUPPORT,4 I N  
P I P E  ROLL & PLATE 
TEE.FLANGED.250 L B  
PIPE.SCHE0 4 0 . 5 - I N  

0 4  N 2 2 P 3 5 0 5 6 B  SCREW.HEX HD 
0 4  N 4 0 5 P 4 8 B  LOCKWASHER 
0 4  _ N 2  14P35B NUT -. B 0000 €A 1 2 0 . 0 0  1 2 0 . 0 0  2 9 - 0 0  0 0 0 4 9 6  
0 4  N 2 2 P 3 3 0 3 6 B  SCREW.HEX HD B 0000 EA 8 . 0 0  8 . 0 0  3 0 - 0 0  0 0 0 4  9 7 

LOCKWASHER 
NUT 

... f?q .. N 2 2 P 3 3 0 3 2 B  . SCREW.HEX HD B O O O O E A  10.00 10.00 3 3 - 0 0  E.xL%?~ 
0 4  N402AP17B P L A I N  WASHER. NARROW B 0000 EA 5 0 . 0 0  5 0 . 0 0  3 4  -00 0 0 0 5 0  1 - - 

0 4  N 2 2 P 3 3 0 2 0 B  SCREW.HEX HD B 0000 EA 4 0 . 0 0  4 0 . 0 0  3 5 - 0 0  0 0 0 5 0 2  
0 4  N 2 2 P 2 9 0 1 8 B  SCREW,HEX HD B OOOQ EA 8.00 8 .OO 3 6 - 0 0  0 0 0 5 0 3  
0 4  N 4 0 5 E 4 5 B  WASHER. LOCK . -- B 5 0000 EA 8.00 8 . 0 0  3 7 - 0 0  0 0 0 5 0 4  

0 3  4 2 7 0 - S I Z E - 5  ELBOW.LONQ B 0000 EA 3 . 0 0  3 . 0 0  3 - 0 0  1 4 9 5 9  0 0 0 5 0 6  
P I P E  ASSY 03. - 4 1 L 3 8 2 5 7 O P 4  - . -- M 0000--&A 1 .OO I .OO 4 -00 ~ 0 5 0 l . -  

0 3  4 7 E 3 8 2 5 7 0 P 5  P I P E  ASSY M 0000 EA 1 .OO 1 .OO 5 - 0 0  0 0 0 5 0 8  
0 3  4 7 E 3 8 2 5 7 0 P 6  P I P E  ASSY M OOOO €A 1 .OO 1 . 0 0  6 - 0 0  0 0 0 5 0 9  
0 3  4 7 E 3 8 2 5 7 0 P 7  P I P E  PSSY M 0000 EA 1 . 0 0  1 .OO 7 - 0 0  0 0 0 5  1 0  
03 4 7 E 3 8 2 5 7 0 P 8  P I P E  ASSY - M 0000 EA 1 .OO 1 .OO a l o L . .  0 0 0 5  1 1 
0 3  4 7 E 3 8 2 5 7 0 P 9  P I P E  ASSY M 0000 € A  I ,OO 1 .OO 9-00 0 0 0 5  12  
0 3  4 7 E 3 8 2 5 7 0 P l O  P I P E  ASSY 
0 3  4 7 E 3 8 2 5 7 0 P  1 1  P I P E  ASSY 

-. . 0 3  4 7 E 3 8 2 5 7 0 P 1 2  P I P E  ASSY M OOOO EA 1 . 0 0  1 .OO 1 2 - 0 0  0 0 0 5  1 5  
0 3  4 7 E 3 8 2 5 7 0 P 1 3  P I P E  ASSY M 0000 €A 1 .OO 1 .OO 1 3 - 0 0  0 0 0 5  1 6  
0 3  2 9 4 E - S I Z E - 4  FLANGE.SLIP ON B 0000 €A 1 4 . 0 0  1 4 . 0 0  1 4 - 0 0  1 4 9 5 9  0 0 0 5 1 7  
0 3  2 9 4 E - S I Z E - 5  FLANGE.SLIP ON B 0000 €A 6.00 6.00 1 5 - 0 0  1 4 9 5 9  0 0 0 5 1 8  
0 3  4 7 C 3 8 1 0 3 9 P i  . -  - - . . -. - - EXPANSION J O I N T  M - Z O O  €A 2 . 0 0  2 . 0 0  1 6 - 0 0  0005 1 9  
0 3  4 7 C 3 8 1 0 3 9 P 2  EXPANSION J O I N T  M 0000 EA 1 . 0 0  1 .OO 1 7 - 0 0  0 0 0 5 2 0  
0 3  F I G - 8 8 - S I Z E - 4  U-BOLT B 0000 EA 2 . 0 0  2 .OO 1 8 - 0 0  9 6 7 2 3  0 0 0 5 2 1  

1 03 F I G - 8 8 - S I Z E - 5  U-BOLT B 0000 EA 1 . 0 0  1 .OO 1 9 - 0 0  9 6 7 2 3  0 0 0 5 2 2  
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. - -. - - .. . - MOOEL EA U N I T  0000~1C).- -- - - 

- - - - - - - ECN ------  
LVL  IDENTIFICATIONNO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY E X T / T O T  QTY ITEM/ FSCM CROSS 

. .- I N C  OUT APPLY C Y T I M E  - REF O E S G  REF 

0 3  F I G - 5 0 0 - 5 / 8 - D I A  ROD.THREADE0 
0 3  N 2 1 4 P 3 3 B  NUT 
93 - t j 7 2 7 P 3 5 0 5 6 B  BOLT.STRUCTURAL B 0000 EA 2 0 0 . 0 0  2 0 0  QO 2 5 - 0 0  0 0 0 5 2 8  
0 3  N 4 0 5 P 4 8 B  LOCKWASHER B 0000 EA 2 0 0 . 0 0  2 0 0 . 0 0  2 6 - 0 0  0 0 0 5 2 9  
0 3  N 2 1 4 P 3 5 B  NUT 
0 3  N 7 2 7 P 3 5 0 4 8 B  BOLT,STRUCTURAL 
0 3  N 4 0 2 P 4 8 6 -  . - . -. - - - WASHER . 7 5  * 0000 EA 3 2  ..OO 3 2  .OO -- 29-00 000532_-  
0 3  N 2 6 5 P 3 5 B  LOCK NUT.  3 / 4  D I A .  * 0000 EA 3 2  .OO 3 2  .OO 3 0 - 0 0  0 0 0 5 3 3  
0 3  9 1 1 5 1 A 0 3 6  WASHER.BEVEL 
03 4 7 C 3 8 2 0 2 0  L U B R I C A T I O N  SCHEM 

- . - 
03 . - * * 4 7 ~ 3 8 2 5 9 7 - 9  ELECT ww 8 CND INSTL M oooo E A  I .oo I .oo 9-00 000536 
0 2  4 7 C 3 8 1 0 3 6 P 2 0  BOLT.  F A T I G U E  RATED B 0000 EA 1 2 0 . 0 0  1 0 - 0 0  0 0 0 5 3 7  1 2 0 . 0 0  
0 2  4 7 C 3 8 1 0 8 7 P 1 3  NUT.  F A T I G U E  RATED B 0000 EA 1 2 0 . 0 0  1 2 0 . 0 0  1 1 - 0 0  0 0 0 5 3 8  
0 2  4 7 C 3 8 1 0 8 8 P 1 4  . -. . . - . - -. - - - WASHER. HARDENED S T L  B 0000 EA 1 2 0 . 0 0  1 2 0 . 0 0  - 1 2 - 0 0  0 0 0 5 3 9  
0 2  4 7 C 3 8 1 0 8 8 P 1 3  WASHER. HARDENED S T L  B 0000 E A  1 2 0 . 0 0  1 3 - 0 0  0 0 0 5 4 0  1 2 0 . 0 0  
0 2  A 1 5 F 6 C 1 8  RTV S I L I C O N E  SEALANT M 0000 0 2  A R 1 4 - 0 0  0 0 0 5 4  1 
0 2  . 4 7 D 3 8 2 5 9 8 G 1  L F T  BRACKETS I N S T L  M 0000 EA 1 .OO 1 .OO 1 5  -00 0 0 0 5 4  2 

0 3  4 7 C 3 8 2 4 8 5 P l  L I F T I N G . B R K T  M 0000 EA 2 .OO 2 . 0 0  1 - 0 0 -  0 0 0 5 4 3  
03 4 7 D 3 8 2 5 5 5 P  1 L I F T I N G  BRKT M 0000 EA 2 . 0 0  2 .OO 2 - 0 0  0 0 0 5 4 4  
0 3  4 7 C 3 8 1 0 8 8 P 9  W A S H E R . 1 . 5 0  O I A  M 0000 EA 2 4  .OO 2 4 . 0 0  3-00 0 0 0 5 4 5  
02. - 4 7 c n e  ! o g 7 ~ 9  NUT B oooo E A  - 2 4  . .oo 2 4  .oo 4 -00 ooossg- 
0 3  4 7 C 3 8 1 0 3 6 P 2 4  B O L T , F A T I G U E  RATE0 B 0000 EA 8 .QO 8 .OO 5 -00 0 0 0 5 4 7  
0 3  4 7 C 3 8 1 0 3 6 P 2 0  B O L T .  F A T I G U E  RATE0 
0 3  4 7 6 3 8 1 0 3 6 P 2 2  BOLT.FATIGUE RATED 

07 4 7 C 3 8  1 0 8 8 P  1 0  WASHER. 1 .  5 0  D I A  B 0000 EA 2 4  .OO 2 4 . 0 0  1 0 - 0 0  0 0 0 5 5 2  

._ 0 2  4 7 E 3 8 7 0 6 2 G l  CONT ELEK CAB. (CEC)  M 0000 EA 1 .OO 1 .OO 1 6 - 0 0  0 0 0 5 5 3  

0 3  4 7 E 3 8 1 1 0 0 P l  C A B I N E T  
0 3  4 7 0 3 8 1 0 4 0 P l  HEAT EXCHANGER 
0 3  4 7 E 3 8 2 4 9 1 G l  .- A I R  DUCT U N I T  M 0000 EA 2 .OO 2 . 0 0  3 -00 0 0 0 5 5 6  
0 3  N P 1 3 6 9 3 1 - A 1  SIGNATURE S T R I P  B 5 0000 EA 1 . 0 0  1 .OO 4 -00 0 0 0 5 5 7  
0 3  N 5 3 0 P 4 0 5 G  SCR.DR RO H 0 , # 4  X . 3 1  
0 3  N P - 2 0 6 4 1 7  NAMEPLATE 
0 3  4 7 A 3 ~ ~ 0 7 0 P 3  N P L ,  AN/REV STATUS -. * 0000 EA 1 .OO 1 .OO. 7 -00 0005_6!2 - 
0 3  4 7 A 3 8 0 0 5 2  E L E C T R I C A L  F A B .  STD X 5 0000 EA X 8 -00 0 0 0 5 6  1 
0 3  4 7 E 3 8 7 0 6 4  SCHEMATIC X 0000 EA X 9-00 0 0 0 5 6 2  
0 3  * * 4 7 E 3 8 7 0 6 2 - 1 0  WIRE L I S T  X 0000 EA X 1 0 - 0 0  0 0 0 5 6 3  -~ - --. . - - ~  - . - -  . - - - - -  

03 4 7 ~ 3 8 0 0 4 6  CONT ELEK CAB SPEC X 0000 EA X 1 1 - 0 0  0 0 0 5 6 4  
03 4 7 ~ 3 8 2 2 3 4 ~  1- GASKET M 0000 EA 2 .OO 2 .OO 1 2 - 0 0  0 0 0 5 6 5  _ 0 3  * * 4 7 E 3 8 7 0 6 2 - 1 3  PANEL.  REAR R I G H T  M 0000 EA 1 .OO 1 .OO 1 3 - 0 0  0 0 0 5 6 6  
0 3  * * 4 7 E 3 8 7 0 6 2 - 1 4  PANEL.  REAR L E F T  M 0000 EA 1 . 0 0  I .OO 1 4 - 0 0  0 0 0 5 6 7  

. .. - 
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-- - MODEL EA U N I T  0 0 0 0 0 1  

- - - - - - -  ECN ------  
L V L .  I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY E X T / T O T  QTY ITEM/ FSCM CROSS 

. 
I N C  OUT APPLY C Y T IME REF DESG REF - 

0 4  N 153P 1 3 0 2 4  SCREW. PAN HD. f f6 -32  * 0000 EA 2 .OO 2 . 0 0  2 5 - 0 0  0 0 0 6  14  
_.C)4 . N415P13 ... WASHER, LOCK. f f6 0 0 0 0 _ - E A  4 .OO %?c'- 2 6 - 0 0  -- 0 0 0 6  1 5  

0 4  N 4 0 0 P 3 7  WASHER. F L .  f f6 * 0000 EA 2 .OO 2 . 0 0  2 7 - 0 0  0 0 0 6  1 6  
0 4  N 2 2 6 P 1 3  N U T . P L A I N  HEX. # 6 - 3 2  * 0000 EA 2 . 0 0  2 .OO 2 8 - 0 0  0 0 0 6  1 7 
0 4  N 4 1 6 P 1 3  WSHR.LOCK. I N T L  T # 6  * 0000 EA 2 . 0 0  2 . 0 0  2 9 - 0 0  0 0 0 6  18  

_ 0 4  SFSW-10F-CP.-G02NA PAN-L-SCREW. 1 1 0 - 3 2  B 0000 EA 1 2 . 0 0  1 2 . 0 0  3 0 - 0 0  0 0 0 6  1 9  
0 4  N 1 5 3 P 1 6 0 0 6  SCR. PH. 1 1 0 - 3 2  0000 EA 4 .OO 4 .OO 3 1 -00 0 0 0 6  2 0  
0 4  N 4 1 5 P 1 9  WASHER. LOCK. # I 0  4 . 0 0  4 .OO 3 2 - 0 0  0 0 0 6 2  1 * 0000 EA 
0 4  DC-37P CONNECTOR B 0000 EA 4 .OO 4 . 0 0  3 3 - 0 0  7 1 4 6 8  0 0 0 6 2 2  
0? 3 3 4 1 - 1 L  JACK SOCKET K I T  4 .OO 4 ._00 * 0000 EA 3 4 - 0 0  5 2 7 6 0  0 0 0 6 2 3  
0 4  C P 7 0 0 - 5 1  CONN HOUSING K I T  B 0000 EA 9.00 9.00 3 5 - 0 0  1 9 0 0 6  0 0 0 6 2 4  
0 4  9 1 5 8  CABLE. 5 T P  B 0000 FT A R 3 6 - 0 0  0 7 9 0 3  0 0 0 6 2 5  
0 4  9 1 6 0  CABLE. 8 T P  B 0000 F T  A R 3 7 - 0 0  0 7 9 0 3  0 0 0 6 2 6  

0 4 8 7 4 1 L  CABLE. 2TP B 0000 FT A R 3 8 - 0 0  0 7 9 0 7  0 0 0 6 2 7  
0 4  8 7 4 0  CABLE. 1TP B 0000 FT A R 3 9 - 0 0  0 7 9 0 7  0 0 0 6 2 8  
0 4  47A381043PAR SLEEVING. V I N Y L  * 0000 FT A R 4 0 - 0 0  0 0 0 6 2 9  
0 4  4 7 A 3 8 7 1 2 4  WIRE L I S T  X 0000 EA X 4 1 - 0 0  0 0 0 6 3 0  

_.O4. 4 7 E 3 8 7 0 9 5 P 4 2  BUSHING. STRAIN RLF M 0000 EA 1 .OO 1 .OO 4 2 - 0 0  0006 31 
0 4  4 7 E 3 8 7 0 9 5 P 4 3  BUSHING. STRAIN RLF M 0000 EA 8.00 8 . 0 0  4 3 - 0 0  0 0 0 6 3 2  
0 4  AML31EBA4AC SWITCH. PUSH BUTTON B 0000 EA I .OO 1 .OO 4 4 - 0 0  9 1 9 2 9  0 0 0 6 3 3  
0 4  A M L 7 6 F l O T O l P  SWITCH GUARD B 5 0000 EA 1 .OO 1 .OO 4 5 - 0 0  9 1 9 2 9  0 0 0 6 3 4  
0 4  _I_r47E387095-46- LENS (RESET) M 0000 EA 1 .OO 1 .00 4 6 - 0 0  0 0 0 6  3 5 
0 4  4 7 E 3 8 7 0 9 5 P 4 7  PLUG. SNAP OUT M 0000 EA 3 . 0 0  3 . 0 0  4 7 - 0 0  0 0 0 6  3 6  
0 4  4 7 E 3 8 7 0 6 4  SCHEMATIC X 0000 EA X 4 8 - 0 0  0 0 0 6  3 7 
0 4  4 7 A 3 8 0 0 5 2  ELECTRICAL FAB.  STD X 5 0000 EA X 4 9 - 0 0  0 0 0 6  3 8  

.... 0 4  N P - 2 0 6 4  17  - .  NAMEPLATE B 5,  0000 EA 1 .OO -. 1 .OO 5 9 - 0 0  0 0 0 5 3 9  
0 4  4 7 A 3 8 0 0 7 0 P 3  NPL.  AN/REV STATUS 1 . 0 0  1 .OO 5 1 -00 0 0 0 6 4 0  * 0000 €A 
0 4  SNGOWRMAP2 SOLDER / 0 0 - S - 5 7 1  B 5 0000 L B  A R 5 2 - 0 0  0 0 0 6 4  1 
0 4  4 7 A 3 8 1 0 3 7 P 1  LACING TAPE * 0000 FT A R 5 3 - 0 0  0006 4 2 

-. (14 4 7 A 3 8 0 0 7  IPAR SLEEVING. S H R I N K .  * 0000 FT A R 5 4 - 0 0  0 0 0 6 4  3 

0 3  * * 4 7 E 3 8 7 0 6 2 - 3 2  TACHOMETER PANEL M 0000 EA 1 .OO 1 .OO 3 2 - 0 0  0 0 0 6 4 4  
0 3  4 7 E 3 0 7 0 7 2 G 1  I & C  S I G  CONDITIONER 0000 EA 1 .OO 1 .OO 3 3 - 0 0  0 0 0 6 4 5  

... 
0 4  4 7 0 3 8 7 0 7 3 P l  PANEL.FRONT * 0000 EA 1 . 0 0  1 . 0 0  1 - 0 0  0 0 0 6 4 6  
0 4  4 7 D 3 8 7 0 7 4 P  1 PANEL.RIGHT S I D E  1 .OO 1 .OO 2 - 0 0  * 0000 EA 0 0 0 6  4 7 
0 4  4 7 D 3 8 7 0 7 4 P 2  PANEL.LEFT S I D E  * 0000 EA 1 . 0 0  1 .OO 3 - 0 0  0 0 0 6 4 8  

. . 94 -. 4 7 C 3 8 7 0 7 5 P  1 PANEL.REAR * 00E EA 1 .OO 1 .OO 4 -00 0 0 0 6  4 9 
0 4  FCA4 HANDLE B 5 0000 EA 2 . 0 0  2 . 0 0  5-00 0 8 7 3 0  0 0 0 6 5 0  
0 4  4 7 D 3 8 7 0 8 3 G l  ASSY. MOTHER BD-SIGN* 0000 EA 1 .OO 1 .OO 6-00 0 0 0 6 5  1 

05 4 7 E 3 8 7 0 9 0 P  1 - - . . - - - - .. - D R I L L  8 T R I M  * 0000 _EA 1 .OO 1 .OO - 1-00 0 0 0 6 5 2  
0 5  4 7 8 3 8 7 0 8 6 P  1 ANGLE * 0000 EA 2 .OO 2 . 0 0  2 - 0 0  0 0 0 6 5 3  
0 5  SNGOWRMAP2 SOLDER / 0 0 - S - 5 7 1  B 5 0000 L B  A R 3 - 0 0  0 0 0 6 5 4  
0 5  4 7 0 3 8 7 0 8 3 P 4  TERMINAL BLOCK * 0000 EA I .OO 1 .OO 4 -00 0 0 0 6 5 5  
0 5  4 7 D 3 8 7 0 8 3 P 5  . . - . . . . - - - - TERMINAL BLOCK 0000 EA 1 . 0 0  1 .OO 5 -00 000656- 
0 5  R C 3 6 - 8 5 4 2 - 5  RECEPTACLE 0000 EA 1 0 . 0 0  1 0 . 0 0  6-00 5 7 8 5 6  0 0 0 6 5 7  
0 5  3 4 3 2 - 4 2 0 5  HEADER 0000 EA 1 0 . 0 0  1 0 . 0 0  7 - 0 0  5 2 7 6 0  0 0 0 6 5 8  
0 5  N 1 5 3 P 9 0 1 0  SCREW,PAN HD # 4 - 4 0 X 5 *  * 0000 EA 2 0 . 0 0  2 0 . 0 0  8 - 0 0  0 0 0 6 5 9  



7 2 4 1 - 1  TOPDOWN BREAKDOWN FOR ASSEMBLY 4 7 E 3 8 2 3 0 4 G l  WTG ASSY. MOD-5A 0 6 / 1 5 / 8 4  PAGE 1 6  

.- MODEL EA U N I T  0 0 0 0 0 1  - -- - - -. - . . . - - - -. - - - . -. . - . - . - . -. - - . - 

------- ECN ------ 
L V L  I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/ FSCM CROSS 

-. I N C  OUT APPLY C Y TIME REF DESG REF 

0 5  N 4 1 5 P 1 1  WASHER. LOCK. # 4  0000 EA 2 0 . 0 0  2 0 . 0 0  9-00 000660 
0 5  N 2 2 6 P 9  . -  NUT. HEX. U 4 - 4 0  0000 EA 2 0 . 0 0  2 0 . 0 0  1 0 - 0 0  
0 5  AD34BS R I V E T  9.00 9.00 1 1 - 0 0  7 7 0 7  0 0 0 6 6 2  

ooo55r- * 0000 EA ~ - 

0 5  4 7 A 3 8 0 0 5 2  ELECTRICAL FAB. STD X 5 0000 EA X 1 2 - 0 0  0 0 0 6 6 3  

. - 0 4  4 7 8 3 8 7 0 7 6 G l  MTG. BRACKET.CIRCUIT* 0000 EA 2 . 0 0  2 . 0 0  7 -00 0 0 0 5 6 4  

0 5  4 7 B 3 8 7 0 7 6 P  1 BRACKET * 0000 EA 1 .OO 2 .OO 1 - 0 0  0 0 0 6 6 5  
0 5  C L S S - 0 3 2 - 3 2 1  SELF CLINCHING FASTE* * 0000 €A 1.00 2 .OO 3 - 0 0  4 6 3 8 4  0 0 0 6 6 6  

SELF CLINCHING FASTE* 05 _CLS-83??G * 0000 EA 2 . 0 0  4 . 0 0  4 - 0 0  4 6 3 8 4  0 0 0 6 6 7  

0 4  4 7 B 3 8 7 0 7 6 G 2  MTG. BRACKET.CIRCUIT* 0000 EA 2 . 0 0  2 .OO 8 - 0 0  0 0 0 6 6 8  

05 4 7 8 3 8 7 0 7 6 P 2  BRACKET * 0000 EA 1 .OO 2 . 0 0  2 - 0 0  0 0 0 6 6 9  
0 5  C L S S - 0 3 2 - 3 2 1  SELF CLINCHING FAFE* * 0000 EA I .OO 2 . 0 0  3 - 0 0  4 6 3 8 4  0 0 0 6 7 0  
0 5  C L S - 8 3 2 - 3 2 1  SELF CLINCHING FASTE* * 0000 EA 2 . 0 0  4 .OO 4 - 0 0  4 6 3 8 4  0 0 0 6 7 1  

O4 HE? !L.. POWER SUPPLY B 5 0000 EA 1 . 0 0  1 .OO 9-00 1 8 6 5 5  0 0 0 6 7 2  
0 4  PM345 POWER SUPPLY * 0000 EA 1 . 0 0  1 .OO 1 0 - 0 0  1 8 6 5 5  0 0 0 6 7 3  
0 4  R G R 1 7 - . 2 5 0  GUIDE RAIL.CARD * 0000 EA 4 . 0 0  4 .OO 1 1 - 0 0  5 7 8 5 6  0 0 0 6 7 4  
0 4 -  0 5 1 - 6 4 - 0 0 2 - 4 1  GUIDE . B 5 0000 EA 2 0 . 0 0  2 0 . 0 0  1 2 - 0 0  5 7 8 5 6  0 0 0 6 7 5  
04- N P - 2 0 6 4  1 7  NAMEPLATE B 5 0000 EA 1 .OO 1 .OO 1 3 - 0 0  0 0 0 6  7 6  
0 4  4 7 A 3 8 0 0 7 0 P 3  NPL.  AN/REv STATUS * 0000 EA 1 .OO 1 .OO 1 4 - 0 0  0 0 0 6  7 7 
0 4  4 7 8 3 8 7 0 7 8 P  1 SUPPORT ANGLE.CABLE * 0000 EA 1 .OO 1 .OO 1 5 - 0 0  0 0 0 6 7 8  
0 4  4 7 8 3 8 7 0 7 9 P 1  MTG. BRACKET 0000 EA 2 . 0 0  2 .OO 1 6 - 0 0  0006 7 9 

_ 0 4  4 7 8 3 8 1 0 5 9 P 4  CONNECTOR CUTOUT C O V L  * 0000 EA 3 . 0 0  3 . 0 0  1 7 - 0 0  0 0 0 6 8 0  
0 4  4 7 D 3 8 7 0 4 0 G 1  POWER SIGNAL C O N D I T I *  * 0 0 0  EA 1 .OO 1 .OO 1 8 - 0 0  0 0 0 6 8  1 
0 4  4 7 D 3 8 7 0 4 3 G l  SYNCRO TO CURRENT CO* * 0000 EA 2 . 0 0  2 . 0 0  1 9 - 0 0  0 0 0 6 8 2  
0 4  4 7 D 3 8 7 0 3 2 G l  GEAR BOX SIGNAL COND* * 0000 EA 1 .OO 1 .OO 2 0 - 0 0  0 0 0 6 8 3  

- O 4 . - . 2 3 8 7 0 3 4 G I  WIND SIGNAL CONDITIO*  0000 €A 1 .OO 1 . 0 0  2 1 - 0 0  0 0 0 6  8 4 
0 4  4 7 E 3 8 7 0 3 7 G l  ASSY.SYN S I G  COND ED * 0000 EA 2 .OO 2 .OO 2 2 - 0 0  0 0 0 6 8 5  

- - - -  
WIRE L I S T  C)S ._47*3879?% .-. X 0000 EA X 2 - 0 0  0 0 0 6 8  7 

0 5  IC-308-WGG SOCKET. 8 - P I N  B 0000 EA 6.00 1 2  .OO 3 - 0 0  5 5 3 2 2  0 0 0 6 8 8  
0 5  SC-1W3-GG SOCKET B 0000 EA 1 6 . 0 0  3 2 . 0 0  4 - 0 0  5 5 3 2 2  000689 
0 5  SC-1W1-GG-1 TERMINAL B nnnn EA 1 5 . 0 0  3 0 . 0 0  5 - 0 0  5 5 3 2 2  0 0 0 6 9 0  - ----  

. 95. .DSS-C4 SWITCH COVER M 0000 €A 1 .OO 2 .OO 6-00 9 5 1 4 6  0 0 0 6 9 1  
0 5  AP 6 1 6 - G - E  ADAPTER PLUG M 0000 € A  2 . 0 0  4 . 0 0  7 - 0 0  5 5 3 2 2  0 0 0 6 9 2  
0 5  B E 2 4 8  TERMINAL B 0000 EA 2 1  .OO 4 2 . 0 0  6 - 0 0  5 7 8 5 6  0 0 0 6 9 3  
0 5  T-1'55-G TERMINAL B 0000 EA 6 .OO 1 2 . 0 0  9-00 5 5 3 2 2  0 0 0 6 9 4  

. 0_5.-- N 1 5 3 P 9 0 0 6  SCR.PNH 4 - 4 0  X . 3 7 5 L G  B 0000 EA 2 . 0 0  4 .OO 10-00 0 0 0 6 9 5  
0 5  N 4 0 0 P 3 5  WASHER.FLAT. NO. 4 * 0000 €A 2.00 4 . 0 0  1 1 - 0 0  000696 
0 5  N 4 1 5 P 1 1  WASHER. LOCK. # 4  . *  0000 EA 2 . 0 0  4 . 0 0  1 2 - 0 0  0 0 0 6 9 7  
0 5  47E381099PAR WIRE.AWG 30,SLDRLESS B 0000 FT AR 1 3 - 0 0  0 0 0 6 9 8  
0 5  T-1S1-G --- TERMINAL B 0000 EA 2 1  .OO 4 2  .OO 1 4 - 0 0  5 5 3 2 2  0 0 0 6 9 9  
0 5  SNGOWRMAPZ SOLDER / QQ-'5-571 B 5 0000 L B  AR 15-00 0 0 0 7 0 0  
0 5  4 7 A 3 8 0 0 5 2  ELECTRICAL FAB. STD X 5 0000 EA X 1 6 - 0 0  0 0 0 7 0  1 
05  4 7 D 3 8 7 0 3 8  SCHEMATIC X 0000 EA X 1 7 - 0 0  0 0 0 7 0 2  

- .  

; 
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. - - . - - - - . - MODEL EA U N I T  0 0 0 0 0 1  .- 

L V L  IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTV ITEM/ FSCM CROSS 

. -. . . - . - - I N C  OUT APPLY C V T I M E  REF DESG '!EL 

0 5  AWG-26-TYPE-S BUS WIRE / QQ-W-343 B 0000 F T  A R 1 8 - 0 0  0 0 0 7 0 3  
0 5  C K 0 6 8 X  1 0 4 K -  CAPACITOR. .I MFD I .00 2 . 0 0  C 1  -00 9 5 2 7 5  0 0 0 7 0 4  B 5 0000 EA 
0 5  C K 0 6 B X 1 0 4 K  CAPACITOR. .I MFD B 5 0000 EA 1 .OO 2 . 0 0  C 2  -00 9 5 2 7 5  0 0 0 7 0 5  
0 5  1 5 0 D 1 0 6 X 9 0 3 5 R 2  CAPACITOR. 1 0  MFD B 5 0000 EA 1 .OO 2 . 0 0  C 3  -00 5 6 2 8 9  0 0 0 7 0 6  
0 5  CKO6BX104K CAPACITOR. .I MFD B 5 0000 EA 1 .OO 2 . 0 0  C 4  -00 9 5 2 7 5  0 0 0 7 0 7  
0 5  CKO6BX104K . - - . -- - - CAPACITOR. .I MFD 8 5 0000 EA 1 .OO 2 . 0 0  C 5  -00 9 5 2 7 5  0 0 0 7 0 ~ -  
0 5  R N C 5 5 H 4 5 3 0 F S  RESISTOR.  4 5 3  OHMS B 0000 EA 1 .OO - 00 0 0 0 7 0 9  2 . 0 0  R l  
0 5  R N C 5 5 H 1 1 0 2 F S  RESISTOR,  1 1  K B 5 0000 EA 1 .OO 2 . 0 0  R 1 0  -00 0 0 0 7  1 0  
0 5  R N C 5 5 H 1 1 0 2 F S  RESISTOR,  1 1  K B 5 0000 EA 1 .OO - 00 0 0 0 7  1 1 2 . 0 0  R 1 1  
0 5  3 0 0 9 P -  1 - 2 0 2  . . - - - . - - POTENTIOMETER. 2 K - B 0000 EA 1 .OO 2 . 0 0  R 1 2  -00 3 2 9 9 7  0 0 0 7 1 2  
0 5  R N C 5 5 H 9 0 9 1 F S  RESISTOR,  9.09 K - 00 0 0 0 7  1 3  B 5 0000 EA I .oo 2 . 0 0  R 1 3  
0 5  R N C 5 5 H I O O I F S  RESISTOR B 5 0000 EA 1 .OO 2 . 0 0  R 1 4  - 00 0 0 0 7  1 4  
0 5  3 0 0 9 P - 1 - 2 0 2  POTENTIOMETER. 2 K B 0000 EA 1 .OO 2 . 0 0  R 1 5  -00 3 2 9 9 7  0 0 0 7 1 5  
05 R N C 5 5 H 1 9 1 2 F S  - - - - - . - RESISTOR.  1 9 . 1  K B 5 0000 EA 1 . 0 0  2 . 0 0  R 1 6  -00 0 0 0 7  1 6  - 
0 5  3 0 0 9 P - 1 - 5 0 1  POTENTIOMTR 5 0 0  OHMS B 0000 EA 1 .OO 2 . 0 0  R 1 7  -00 3 2 9 9 7  0 0 0 7 1 7  
0 5  3 0 0 9 P - 1 - 5 0 1  POTENTIOMTR 5 0 0  OHMS B 0000 EA I .OCI 2 . 0 0  R I B  -00 3 2 9 9 7  0 0 0 7 1 8  - - - - - -  . . 

0 5  3 0 0 9 P - 1 - 5 0 1  POTENTIOMTR 5 0 0  OHMS B 0000 EA 1 .oo 2 . 0 0  R 1 9  -00 3 2 9 9 7  0 0 0 7 1 9  
0 5 - - 3 0 0 9 P -  1 - 1 0 2  POTENTIOMETER. 1 K B 7 0000 EA 1 .OO -- 2 . 0 0  R 2  -00 3 2 9 9 7  0 0 0 7 2 0  
0 5  3 0 0 9 P - 1 - 5 0 1  POTENTIOMTR 5 0 0  OHMS B 0000 EA 1 .OO 2 . 0 0  R 2 0  -00 3 2 9 9 7  0 0 0 7 2 1  
0 5  R N C 5 5 H 1 0 0 3 F S  RESISTOR.  1 0 0  K B 5 0000 EA 1 .OO -00 0 0 0 7  2 2 2 . 0 0  R 3  
0 5  R N C 5 5 H 1 2 7 1 F S  RESISTOR.  1 . 2 7  K B 0000 EA 1 . 0 0  - 00 0 0 0 7  2 3 2 . 0 0  R 4  - . . - - 

0 5  R N C 5 5 H 1 0 0 3 F S  . -. . - - - RESISTOR,  1 0 0  K B 5 0000 EA 1 .OO -00 0 0 0 7 2 4  2 . 0 0  R 5  
0 5  R N C 5 5 H 1 0 0 3 F S  RESISTOR.  1 0 0  K B 5 0000 EA 1 .OO 2 . 0 0  R 6  - 00 0 0 0 7 2 5  
0 5  R N C 5 5 H 1 0 0 2 F S  RESISTOR B 5 0000 EA 1 .OO 2 . 0 0  R 7  -00 0 0 0 7 2 6  
0 5  R N C 5 5 H 1 3 3 3 F S  RESISTOR.  1 3 3  K B 0000 F A  1 . 0 0  2 .OO R 8  - 00 0 0 0 7  2 7  . . - -  - - -  - -. 

0 5  R N C 5 5 H 3 9 2 2 F S  -. . . -. - . RESISTOR; 3 9 . 2  K B 5 0000 EA 1 .OO -00 0 0 0 ~ ~  2 . 0 0  R 9  
0 5  0 5 5 - 4  SWITCH B 0000 EA I .oo 2 . 0 0  S 1  -00 9 5 1 4 6  0 0 0 7 2 9 ~  0 
0 5  SAR 1 0 - C - 9 6 - 0  SYN TO DC CONVERTER M 0000 EA 1 .OO 2 . 0 0  U 1  -00 1 4 3 5 2  0 0 0 7 3 0 ~ 1  > l Y  
0 5  TLOB7CP OPERATIONAL AMPL M 0000 EA 1 .OO 2 . 0 0  U 2  -00 0 1 2 9 5  0 0 0 7 3 1  

n - m  

95.. T L 0 8 7 C P  OPERATIONAL AMPL M 0000 €A 1 .OO 2 . 0 0  U 3  -00 0 1 2 9 5  0 0 0 7 3 2  !$ 
0 5  T L 0 8 7 C P  OPERATIONAL AMPL M 0000 €A 1 .OO 2 . 0 0  U 4  -00 0 1 2 9 5  0 0 0 7 3 3  2 i; 
0 5  T L 0 8 7 C P  OPERATIONAL AMPL M 0000 EA I .OO 2 . 0 0  U 5  -00 0 1 2 9 5  0 0 0 7 3 4  5 
0 5  2 8 2 0 8  VOLT TO CUR CONV M 0000 EA 1 . 0 0  2 . 0 0  U 6  -00 2 4 3 5 5  0 0 0 7 3 5  

.. .E.. !B ape VOLT TO CUR CONV M 0000 EA 1 .OO 2:OQ U 7  -00 2 4 3 5 5  0 0 0 7 3 6 0  
0 5  T L 0 8 7 C P  OPERATIONAL AMPL M 0000 EA 1 .OO 2 . 0 0  U 8  -00 0 1 2 9 5  0 0 0 7 3 7  %i 

F= na 
0 4  4 7 0 3 8 7 0 8 7 6 1  ASSY. COLOR COOED F L *  0000 EA 7 . 0 0  7 .OO 2 3 - 0 0  0 0 0 7 3 8  -, --! r- 

.- . 1-00- 
0 5  3 5 0 2 - 1 0 0 0  CONNECTOR * 0000 EA I .OO 7 . 0 0  
0 5  3 4 1 7 - 7 0 4 0  CONNECTOR B 5 0000 EA 1 . 0 0  7 .OO 2 - 0 0  7 5 0 3 7  0 0 0 7 4 0  
0 5  3 3 0 2 - 3 7  CABLE 1 2 "  L G  * 0000 EA 1 . 0 0  7 . 0 0  3 - 0 0  7 5 0 3 7  0 0 0 7 4 1  

.. . -- - 
0 4  3 3 4 1 - 1 L  JACK SOCKET K I T  0000 EA 7 . 0 0  7 . 0 0  2 4 - 0 0  5 2 7 6 0  0 0 0 7 4 2  
0 4  4 7 A 3 8 1 0 4 5 P 3  CLAMP.CABLE ( . I 8 7  D I *  * 0000 EA 2 .OO 2 . 0 0  2 5 - 0 0  0 0 0 7 4 3  
0 4  4 7 A 3 8 1 0 4 5 P 6  CLAMP.CABLE ( . 3 7 5  D I *  * 0000 EA 4 . 0 0  4 .OO 2 6 - 0 0  0 0 0 7  4 4  
04- 3 5 9 6 A - 3  TERMINAL BOARD * 0000 EA 1 .OO 1 .OO 2 7 - 0 0  7 5 3 8 2  0 0 0 7 4 5  
0 4  M S 3 5 9 6 A - X P - 3 - 3 8 C  MARKER S T R I P  0000 EA 1 . 0 0  1 .OO 2 8 - 0 0  7 5 3 8 2  0 0 0 7 4 6  
0 4  9 0 8 3  SPACER. THREADED * 0000 EA 2 . 0 0  2 . 0 0  2 9 - 0 0  8 3 3 3 0  0 0 0 7 4 7  - - ~ - - 

1 0 4  4 7 8 3 8 7 0 8 2 P l  S H I E L D  * 0000 EA 1 .OO 1 . 0 0  3 0 - 0 0  0 0 0 7 4 8  

-- .- 
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- MOOEL EA U N I T  0 0 0 0 0 1  - - - - - - - - . . - -. . - - - 

-------  ECN - - - - - -  \ 

L V L  I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG P L - L A T E  P T CYCLE U/M PL-QTY EXT/TOT QTY I T E M /  FSCM CROSS 

.. -. I N C  OUT APPLY C Y  T I M E  REF DESG REF 

0 4  2 4 2 0 5  COMPOUND. ( L O C K T I T E )  * 0000 0 2  A R 3 1 - 0 0  0 5 9 7 2  0 0 0 7 4 9  
94 5 5 9 6 A - 8  TERMINAL BOARD * 0000 EAp----- 1 .OO 1 .OO 3 2 - 0 0  7 5 3 8 2  0 0 0 7 5 0  
0 4  N 1 5 3 P 1 5 0 1 0  SCR. PH.  # 8 - 3 2  * 0000 EA 4 . 0 0  4 .OO 3 3 - 0 0  0 0 0 7 5  1 
0 4  N 4 1 5 P 1 6  WASHER. LOCK. 1 8  
0 4  N 6 7 8 P  1 5 0 0 8  SCREW. F L A T  HD 
?? N 2 2 6 P  1 5  NUT,  HEX. 1 8 - 3 2  B 5 0000 EA 6.00 6.00 3 6 - 0 0  0 0 0 7 5 4  
0 4  N 1 5 3 P 1 6 0 1 0  SCREW.PAN HO # l o - 3 2 X *  0000 EA 4 .OO 4 .OO 3 7 - 0 0  0 0 0 7 5 5  

WASHER. LOCK. # I 0  
NUT.  HEX.  # l o - 3 2  . - .  

0 4  - ~ ! 5 3 P 1 5 0 0 5  SCREW.PAN HD 1 8 - 3 2 x 5 -  * 0000 EA 1 2 . 0 0  1 2 . 0 0  4 0 - 0 0  0 0 0 7 5 8  
0 4  N 1 5 3 P 9 0 0 3  SCREWSPAN H D  # 4 - 4 0 X 3 *  * 0000 EA 4 .OO 4 . 0 0  4 1 - 0 0  0 0 0 7 5 9  
0 4  N 4 1 5 P 1 1  WASHER. LOCK. # 4  * 0000 EA 6.00 6.00 4 2 - 0 0  0 0 0 7 6 0  
0 4  N 1 5 3 P 1 6 0 0 7  SCREW. P A N  HO 0000 EA 8.00 8.00 4 3 - 0 0  0 0 0 7 6  1 
04 .-)I 5 3 P  1 5 0 0 5  SCREW-PAN "!!-#'?31!5* _.. * 0000 EA 4 .OO 4 .OO 4 4 - 0 0  0 0 0 7 6 2  
0 4  N 1 5 3 P 1 3 0 2 4  SCREW. PAN HD. # 6 - 3 2  * 0000 EA 2 .OO 2 . 0 0  4 5 - 0 0  0 0 0 7 6 3  

WASHER. LOCK. # 6  
WASHER, F L .  # 6  

0 4  N 2 2 6 P 1 3  N U T - P L A I N  HEX.  # 6 - 3 2  * 0000 EA 2 .OO 2 . 0 0  4 8 - 0 0  0 0 0 7 6 6  
0 4  N 1 5 3 P 1 6 0 0 5  SCREW.PAN HO # l o - 3 2 X *  * 0000 EA 6.00 6.00 4 9 - 0 0  0 0 0 7 6 7  
0 4  N 1 5 3 P 9 0 1 2  SCREW.PAN HO 1 4 - 4 0 X 3 *  
0 4  N 2 2 6 P 9  NUT.  HEX.  # 4 - 4 0  

-.C)4-. 4 7 A 3 8 7 0 8 8  WIRE L I S T  X 0000 EA X 5 2 - 0 0  0 0 0 7 7 0  - - - - - . - - - .. - - - - - - - - - - 
0 4  L l O B P 1 2 0 1 2  SCREW.PAN HO.M4X12  * 0000 EA 8.00 8 . 0 0  5 3 - 0 0  0 0 0 7 7  1 
0 4  SNGOWRMAP2 SOLDER / 0 0 - 5 - 5 7 1  
0 4  4 7 A 3 8 1 0 3 7 P 1  L A C I N G  TAPE 
94 . - 4 ? 3 8 1 0 4 3 P A R  SLEEVING.  V I N Y L  - * 0000 F T  A R 5 6 - 0 0  0 0 0 7 7 4  
0 4  4 4 A O 1 1 1 -  1 6 - 9  WIRE. AWG # I 6  A R 5 7 - 0 0  0 6 0 9 0  0 0 0 7 7 5  B 5 0000 F T  

N 4 0 0 P 3 9  WASHER. F L A T .  # I 0  0000 EA 2 . 0 0  2 .OO 5 8 - 0 0  0 0 0 7 7 6  
4 7 A 3 8 0 0 5 2  E L E C T R I C A L  F A B .  STD X 5 0000 EA X 5 9 - 0 0  0 0 0 7 7 7  
4 7 E 3 8 7 0 6 1  . - . - . . - SCHEMATIC X 0000 EA X 6 0 - 0 0  - - 0 0 0 7 7 8  . . . . . - - 
N 4 1 6 P 1 3  WSHR.LOCK. I N T L  T 16 0000 EA 1.00 1 .OO 6 1 - 0 0  0 0 0 7  7 9  
7 4 7 5 5  PRIMER * 0000 0 2  A R 6 2 - 0 0  0 5 9 7 2  0 0 0 7 8 0  
M S 5 5 9 6 - X P - 8 - 8 C  MARKER S T R I P  * 0000 EA 1 .OO 1 .OO 6 3 - 0 0  7 5 3 8 2  0 0 0 7 8 1  
4 7 A 3 8 0 0 6 9 P 5 2  NAMEPLATE. I D E N T  ( T B *  0000 EA 1 .OO 1 .OO 6 4 - 0 0  0 0 0 7 8 2  
4 4 A O 1 1 1 - 2 2 - 9  WIRE.  # 2 2  AWG B 5 0000 F T  A R 6 5 - 0 0  0 6 0 9 0  0 0 0 j S 3 -  
4 7 A 3 8 0 0 7  I P A R  SLEEVING.  SHRINK * 0000 F T  A R 6 6 - 0 0  0 0 0 7 8 4  
1 4 8 8 - 6  SOLDER LUG 0000 EA 2 . 0 0  2 .OO 6 7 - 0 0  8 3 3 3 0  0 0 0 7 8 5  

. - 0 4  1 8 R A - 6  - - . . - TERMINAL.  - - - - - - LUG * 0000 EA 8 . 0 0  8 . 0 0  6 8 - 0 0  5 9 7 3 0  0 0 0 7 8 6  
O ; - ~ ~ R A - ~ F L X  TERMINAL LUG. CRIMP B 5 0000 EA 8 . 0 0  8 . 0 0  6 9 - 0 0  5 6 5 0 1  0 0 0 7 8 7  
0 4  1 8 R A - 1 0  TERMINAL LUG. R I N G  ( *  * 0000 EA 4 .OO 4 .OO 7 0 - 0 0  5 6 5 0 1  0 0 0 7 8 8  
0 4  3 0 8 - 0 1 0  WIRE WRAP WIRE (Im) * 0000 F T  A R 7 1 - 0 0  8 6 6 6  0 0 0 7 8 9  

O'! ?(?"-!??!?_-- . WIRE WRAP WIRE ( 2 " )  0000 F T  A R 7 2 - 0 0  8 6 6 6  0 0 0 7 9 0  
0 4  3 0 Y - 0 3 0  WIRE WRAP WIRE ( 3 " )  A R 7 3 - 0 0  8 6 6 6  0 0 0 7 9 1  * 0000 F T  
0 4  3 0 R - 0 4 0  WIRE WRAP WIRE ( 4 " )  
01 3 0 B L K - 0 5 0  WIRE WRAP WIRE ( 5 " )  

.- 0% 3 0 8 - 0 6 0  WIRE WRAP WIRE ( 6 " )  -. -- * 0000 F T  A R 7 6 - 0 0  8 6 6 6  0 0 0 7 9 4  
0 4  3 0 W - 0 7 0  WIRE WRAP WIRE ( 7 " )  * 0000 F T  AR 7 7 - 0 0  8 6 6 6  0 0 0 7 9 5  

WIRE WRAP WIRE ( 8 " )  
WIRE WRAP WIRE ( 9 " )  
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. . . .- . - - . . . . - MODE L--EL UN I T 00000 1 -. -- - .. - - 

-------  ECN - - - - - -  
LVL  IDENTIFICATIONNO. NOMENCLATURE o w ~  PL-LATE P T CYCLE U/M PL-QTY E X T / T O T  QTY ITEM/ FSCM CROSS 

. .. .. - I N C  OUT APPLY C Y  T IME .- R E - - D E S G  REF 

0 4  3061-K-100 WIRE WRAP W I R E . ( I O " )  * 0000 FT AR 8 0 - 0 0 '  8 6 6 6  0 0 0 7 9 8  
0 4  WE-16 -. WIRE WRAP WIRE. ROLL * 0000 FT ,IR 8 1 - 0 0  8 6 6 6  0 0 0 7 9 9  

0 3  4 7 E 3 8 7 0 9 3 G 1  WIND TRANSLATOR 1 .OO I .OO 3 4  -00 0 0 0 8 0 0  M 0000 EA ..- - -  

0 3  * * 4 7 E 3 8 7 0 6 2 - 3 5  SPCR. CABLE RETAINER M 0000 EA I .OO 1 .OO 3 5 - 0 0  0 0 0 8 0  1 
0 3  * * 4 7 E 3 8 7 0 6 2 - 3 6  WIFE DUCT M 0000 EA - 2 .OO 2 . 0 0  3 6 - 0 0  0 0 0 8 0 2  - 
0 3  * + 4 7 E 3 8 7 0 6 2 - 3 7  WIRE DUCT COVER M 0000 EA 2 .OO 2 . 0 0  3 7 - 0 0  0 0 0 8 0 3  
0 3  7 2 2 1 4 0  TERMINAL S T R I P  M 0000 EA 8 . 0 0  8 . 0 0  3 8 - 0 0  5 2 4 5 8  0 0 0 8 0 4  - - - - - - - . 

MARKER S T R I P  M 0000 EA 8 . 0 0  8 . 0 0  3 9 - 0 0  0 0 0 8 0 5  
CABLE ASSY. W1 -- M 0000 E L  1 .OO I . O e  4 0 - 0 0  0 0 0 8 q -  
CABLE ASSY, W2 M 0000 EA 1 .OO 1 .OO 4 1 - 0 0  0 0 0 8 0 7  
CABLE ASSY. W3 
CABLE ASSY. W4 -.- . 

CABLE ASSY. W5 M 0000 EA 1 . 0 0  1 .OO 4 4  -OO--. 0 0 0 8  1 0  
CABLE ASSY. W6 M 0000 EA 1 .OO 1 .OO 4 5 - 0 0  0 0 0 8  1 1 
CABLE ASSY. W7 M 0000 €A 1 .OO 1 .OO 4 6 - 0 0  0 0 0 8  12  
CABLE ASSY. W8 M 0000 EA 1 .OO 1 .OO 4 7 - 0 0  0 0 0 8  13 - - - -  . -  

CABLE ASSY, W 9  M 0000 EA 1 .OO I .OO 4 8  -00 0 0 0 8 l 4  
CABLE ASSY. W10 M 0000 EA 1 .OO 1 .OO 4 9 - 0 0  0 0 0 8  1 5  
PANEL. RIGHT S I D E  * 0000 EA 1 .OO I .OO 5 0 - 0 0  0 0 0 8  1 6  

0 4  4 7 E 3 8 7 0 6 5 P l  . . . . . - . . . . PANEL,RIGHT S I D E  - * 0000 EA I .OO 1 .OO 1 - 0 0  0 0 0 8  1 7  
0 4  S - 0 4 2 0 - 2 - 2 1  SELF CLINCHING FASTE* * 0000 EA 1 2 . 0 0  1 2 . 0 0  2 - 0 0  4 6 3 8 4  0 0 0 8 1 8  
0 4  S S - 0 2 4 - 3 - 2 1  SELF CLINCHING FASTE* 4 5 . 0 0  4 5 . 0 0  3 - 0 0  4 6 3 8 4  0 0 0 8 1 9  * 0000 EA 
0 4  S - 8 3 2 - 3 - 2 1  SELF CLINCHING FASTE* * 0000 EA 2 . 0 0  2 . 0 0  4 - 0 0  4 6 3 8 4  0 0 0 8 2 0  
0 4  5 - 6 3 2 - 3 - 2 1  .. -. SELF CLINCHING FAST€* B 5 0003 EA 6 .OO 6.00 5 - 0 0  4 6 3 8 4  0 0 0 8 2 1 -  

0 3  * + 4 7 E 3 8 7 0 6 2 - 5 1  WIRE DUCT M 0000 EA 1 . 0 0  1 .OO 5 1  -00 0 0 0 8  2 2 
0 3  * * 4 7 E 3 8 7 0 6 2 - 5 2  WIRE DUCT COVER M 0000 EA 1 .OO 1 .OO 5 2 - 0 0  0 0 0 8  2 3 
0 3  47C.387096GI  - MTG - BRACKET ASSY p - M 0000 EA 2 . 0 0  2 . 0 0  --- 5 3 - 0 0  0 0 0 8 2 4  

0 4  4 7 C 3 8 7 0 9 6 P 1  MTG BRACKET M 0000 EA 1.00 2 . 0 0  1 -00 0 0 0 8 2 5  
0 4  C L S - 6 3 2 - 3  SELF CLINCHING FSTNR B 0000 EA 8 . 0 0  1 6 . 0 0  2 - 0 0  4 6 3 8 4  0 0 0 8 2 6  

-04-___47A38_0102 F I N 1  SH X 0000 PT X 3 - 0 0  0 0 0 8 2 7  

0 3  * * 4 7 E 3 8 7 0 6 2 - 5 4  BLANK PANEL 
0 3  N 3 0 A P 1 6 0 1 0  SCR. HEX HD. # l o - 3 2  - - - - - -  

. 93 N 4 1 5 P 1 9  WASHIR. LOCK. UIO * 0000 EA 1 8 7 . 0 0  1 8 7 . 0 0  5 6 - 0 0  0 0 0 8 3 0  
0 3  N 2 2 6 P 1 6  NUT. HEX. # l o - 3 2  * 0000 €A 1 0 3 . 0 0  1 0 3 . 0 0  5 7 - 0 0  0 0 0 8 3  1 
0 3  N 3 0 A P 2 1 0 1 0  SCR. HEX HD. 1 1 / 4 - 2 0  B 0000 EA 3 7  .OO 3 7 . 0 0  5 8 - 0 0  0 0 0 8  3 2 
0 3  N 4 1 5 P 2 5  WASHER. LOCK. ( 1 / 4 )  8 0000 EA 3 7  .OO 3 7  .OO 5 9 - 0 0  0008 3 3 
0 3  N 4 0 0 P 3 9  WASHER. FLAT,  # I 0  * O($O EA 60.00 -- 6 0 . 0 0  60-00 0 0 0 8 3 4  
0 3  SFSWIOFICCP-GO2NA SCR. PANEL, # l o - 3 2  B 0000 EA 1 2 . 0 0  12  .OO 6 1 - 0 0  1 2 3 2 4  0 0 0 8 3 5  
0 3  SFSWIOFBCP-G02NA SCR. PANEL. # l o - 3 2  B 5 0000 EA 1 2 . 0 0  1 2 . 0 0  6 2 - 0 0  1 2 3 2 4  0 0 0 8 3 6  
0 3  N 6 7 8 P 1 5 0 1 6  SCR. FLAT HD. # 8 - 3 2  B 0000 EA 9.00 9.00 6 3 - 0 0  0 0 0 8 3 7  
0 3  N 4 1 5 P 1 6  .. .- - WASHER. LOCK, #8- * 0000 EA 1 9 . 0 0  1 9 . 0 0  6 4 - 0 0  0 0 0 8 3 8  
0 3  N 2 2 6 P 1 5  NUT. HEX. # 8 - 3 2  B 5 5000 EA 9.00 9.00 6 5 - 0 0  0 0 0 8  3 9  
03 N 1 5 3 P 9 0 1 4  SCR. PH. 1 4 - 4 0  3 2 . 0 0  3 2  .OO 6 6 - 0 0  0 0 0 8  4 0 B 0000 €A 

1 0 3  N 4 1 5 P l l  WASHER. LOCK. #4 * 0000 EA 3 2 . 0 0  3 2 . 0 0  6 7  -00 0 0 0 8 4  1 
. . . . - - -. . . - . - - --- -- 

Y 
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MODEL EA U N I T  0 0 0 0 0 1  

. -- -- - - - - - - 
-------  ECN - - - - - -  

LVL I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/ FSCM CROSS 
-- -- I N C  OUT A P P L Y C  Y TIME REF OESG REF -- 

0 3  N 2 2 6 P 9  NUT. HEX. U 4 - 4 0  * 0000 EA 3 2 . 0 0  3 2 . 0 0  6 8 - 0 0  0 0 0 8  4 2 
93 J334P 1 5 0 2  - - - - RIVET.DOME0 - -. - HD.BLIND B 0000 EA 5 0 . 0 0  5 0 . 0 0  6 9 - 0 0  0 0 0 8  4 3 
0 3  N 3 0 A P 1 6 0 0 7  SCR. HEX HD. Y 1 0 - 3 2  B 0000 EA 3 0 . 0 0  3 0 . 0 0  7 0 - 0 0  0 0 0 8  4 4 
0 3  A-PS1420CM CLAMPING NUT B 0000 EA 9.00 9.00 7 1 - 0 0  0 0 8 4 3  0 0 0 8 4 5  - - - -  - - - 

0 3  N 1 5 3 P  1 6 0 0 6  SCR. PH. 1 1 0 - 3 2  * 0000 EA 1 8  .OO 1 8 . 0 0  7 2 - 0 0  0 0 0 8 4 6  
03 N 1 5 3 P 1 5 0 1 0  - .. . - . - - - - - - - - - - . SCR. PH. # 8 - 3 2  6.00 6.00 7 3 - 0 0  0 0 0 8 4 7  * 0000 EA - 
0 3  N 1 5 3 P 1 3 0 1 6  SCR. PH. U 6 - 3 2  B 0000 EA 1 3 . 0 0  1 3 . 0 0  7 4 - 0 0  0 0 0 8 4 8  
0 3  N 4 1 5 P 1 3  WASHER. LOCK. 16 
0 3  N 1 5 3 P 1 5 0 0 6  SCR. PH. # 8 - 3 2  . . - - 

0 3  N 153P 1 3 0 0 4  SCR. PH. U 6 - 3 2  1 6 . 0 0  1 6  .OO 7 7 - 0 0  0 0 0 8 1 1  * 0000 EA 
0 3  SNGOWRMAP2 SOLDER / QQ-S-571 B 5 0000 L B  AR 7 8 - 0 0  0 0 0 8  5 2 
0 3  4 7 A 3 8 1 0 3 7 P 1  LACING TAPE * 0000 FT A R 7 9 - 0 0  0 0 0 8  5 3 
0 3  + * 4 7 E 3 8 7 0 6 2 - 8 0  BRKT.PWR SUPPLY SPRT M 0000 EA 8 . 0 0  8 .OO 8 0 - 0 0  0 0 0 8  5 4 

... 03 . 102?!D-- RELAY B 0000 EA 1 .OO 1 .OO 8 1 - 0 0  7 2 9 6 2  00083 
0 3  4 7 0 3 8 7 1 2 1 6 1  ESD ELECT ASSY b M 0000 EA 1 . 0 0  1 .OO 8 2 - 0 0  0 0 0 8 5 6  

0 4  4 7 D 3 8 7 0 6 3 P 1  PANEL M 0000 EA 1 .OO 1 . 0 0  1 - 0 0  0 0 0 8 5 7  
- 04- 4 7 D 3 8 7 0 6 3 P 2  MOUNTING CHASIS M 0000 EA 1 . 0 0  1 .OO 2 - 0 0  0 0 0 8 5 8  

0 4  K H U 1 7 A 1 1 - 1 2 0  RELAY B 5 0000 EA 6.00 6.00 3-00 7 7 3 4 2  0 0 0 8 5 9  
0 4  KHU17D11-28  RELAY B 0000 EA 1 .OO 1 .OO 4 - 0 0  7 7 3 4 2  0 0 0 8 6 0  
0 4  4 7 - 6 1 - 2 0 1 - 1 0  CAPTIVE SCREW M 0000 EA 4 .OO 4 .OO 5 - 0 0  9 4 2 2 2  0 0 0 8 6 1  

- 0 4  N 6 7 8 P 1 3 0 0 7  SCR.FLH 6 - 3 2  X . 4 4 L G  M 0000 EA 4 .OO 4 .OO 6-00 0 0 0 8  6 2 
0 4  N 4 1 5 P 1 3  WASHER. LOCK. 16 * 0000 EA 6.00 6.00 7 - 0 0  0 0 0 8 6 3  
0.4 N 2 2 6 P 1 3  N U T . P L A I N  HEX. # 6 - 3 2  0000 EA 4 . 0 0  4 .OO 8-00 0 0 0 8 6 4  
0 4  N 2 2 6 P 7  NUT. HEX 3 - 4 8  M 0000 EA 7 .OO 7 . 0 0  9-00 0 0 0 8 6 5  
0 4  - N 4 1 5 P 9  WASHER.LOCK. EXT T U3 M 0000 EA 7 .OO 7 . 0 0  1 0 - 0 0  0008% 
0 4  I N 4 0 0 5  DIODE B 0000 EA 1 .OO I .OO 1 1 - 0 0  0 0 0 8 6 7  
0 4  47A381044PAR SLEEVING.TEFLON 0000 FT AR 1 2 - 0 0  0 0 0 8 6 8  
0 4  4 7 A 3 8 7 1 2 5  WIRE L I S T  X 0000 EA X 1 3 - 0 0  0 0 0 8 6 9  
0 4  MRA20PJ . - . . - - . . - CONNECTOR M 0000 EA I .=-. -- 1 . 0 0  1 4 - 0 0  7 9 3 7 6  0 0 0 8 7 0  
0 4  6 S T V - 1 5  TERMINAL STRIP- - ----- M 0000 EA 1.00 1 .OO 1 5 - 0 0  5 3 3 3 7  0 0 0 8 7 1  
0 4  TC6-15  COVER. TERM S T R I P  M 0000 EA 1 .OO I .OO 1 6 - 0 0  5 3 3 3 7  0 0 0 8 7 2  
0 4  N 1 9 5 P 1 3 0 6  SCR.PNH 6 - 2 0  X . 3 7 5 L G  M 0000 EA 2 . 0 0  2 .OO 1 7 - 0 0  0 0 0 8 7  3 

_ -  04 . 4 4 A 0 1 1 1 - 2 0 - 9  WIRE. AWG U 2 0  B 5 0000 FT A R 1 8 - 0 0  0 6 0 9 0  0 0 0 8 7 4  
0 4  AWG-20-TYPE-S WIRE. BUS/QQ-W-343 B 0000 FT A R 1 9 - 0 0  0 0 0 8  7 5 
0 4  4 7 0 3 8 7 0 2 2  SCHEMATIC X 0000 EA X 2 0 - 0 0  0 0 0 8 7 6  
0 4  4 7 A 3 8 0 0 5 2  ELECTRICAL FAB. ST0 X 5 0000 EA X 2 1 - 0 0  0 0 0 8  7 7 
0 4 7 A 3 8 0  1 0 2 P  1 F I N I S H  M 0000 QT A R 22-00 0 0 0 8 7 8  , 
0 4  SNGOWRMAP2 SOLDER / QQ-S-571 B 5 0000 L B  A R 2 3 - 0 0  0 0 0 8 7 9  
0 4  4 7 A 3 8 1 0 3 7 P 1  LACING TAPE * 0000 FT A R 2 4 - 0 0  0 0 0 8 8 0  
0 4  4 7 A 3 8 0 0 7 l P A R  SLEEVING. SHRINK 0000 F T  A R 2 5 - 0 0  0 0 0 8 8  1 

0 3  4 7 D 3 8 7  130G 1 "G" SWITCH TEST ELEK M 0000 EA 1 .OO 1 .OO 8 3 - 0 0  0 0 0 8 8 2  

0 4  4 7 D 3 8 7 1 2 9 P 1  PANEL M 0000 EA 1 . 0 0  1 .OO 1 - 0 0  0 0 0 8  8 3 ~ ~ 

_- 9 4  4 7 0 3 8 7  129P2 MOUNTING CHASSI 5 M 0000 EA 1 . 0 0  1 .OO 2 - 0 0  0 0 0 8 8 4  
0 4  4 7 - 6 1 - 2 0 1 - 1 0  CAPTIVE SCREW M 0000 EA 4 . 0 0  4 .OO 3 - 0 0  9 4 2 2 2  0 0 0 8 8 5  

- 0 4  4 1 5 6 - 1 4 - 1  TERMINAL M 0000 EA 8 . 0 0  B .OO 4 - 0 0  1 7 1 1 7  0 0 0 8 8 6  
2 0 4  K H U 1 7 A 1 7 - 1 2 0  RELAY M 0000 EA 6.00 6.00 5 - 0 0  7 7 3 4 2  0 0 0 8 8 7  



7 2 4 1 - 1  TOPDDWN BREAKDOWN FOR ASSEMBLY 4 7 E 3 8 2 3 0 4 6 1  WTG ASSY. MOD-5A 0 6 / 1 5 / 8 4  PAGE 2 1  

. . . . . -. -. MODEL EA U N I T  0 0 0 0 0 1  .- 

------- ECN ------  
L V L  I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT OTY ITEM/  FSCM CROSS 

- - . - -. - .. - I N C  OUT APPLY C Y T IME R E D E S G  REF 

0 4  MJIOOO TRANSISTOR B 5 0000 EA 1 .OO 1 .OO 6-00 0 4 7 1 3  0 0 0 8 8 8  
94 1 7 7 - 3 - 6 2  INSULATOR -- B 5 0000 EA -. 1 .OO - 1 .OO 7 - 0 0  0 5 8 E l ~ . 0 0 0 8 8 9  
0 4  MD-3452-G SOCKET.TO-3 B 5 0000 EA 1 .OO 1 . 0 0  8 - 0 0  0 6 7 7 0  0 0 0 8 9 0  
0 4  1 2 0 - 2  GREASE.THERMAL B 5 0000 0 2  A R 9 - 0 0  0 5 8 2 0  0 0 0 8 9 1  
0 4  LMlOCH OPERATIONAL AMPLIF IER B 7 0000 EA 1 .OO 1 .OO 1 0 - 0 0  2 7 0 1 4  0 0 0 8 9 2  
0% 6 1 4 0 - 1 8 8 - 1  - -  SOCKET. 8 P I N  M 0000 EA 1 .OO 1 .OO -- 1 1 - 0 0  1 7 1 1 7  0 0 0 8 9 3  
0 4  3 0 5 9 3 - 1 - i 0 2 M  POTENTIOMETER M 0000 EA 2 . 0 0  2 . 0 0  1 2 - 0 0  3 2 9 9 7  0 0 0 8 9 4  
0 4  WBR1000-50  CAPACITOR B 5 0000 EA 1 .OO 1 .OO 1 3 - 0 0  1 4 6 5 5  0 0 0 8 9 5  
0 4  150D 1 0 5 X 9 0 3 5 A 2  CAPACITOR B 5 0000 EA 1 .OO 1 .OO 1 4 - 0 0  5 6 2 8 9  0 0 0 8 9 6  
0 4  41F2RO . - - - - - - - RESISTOR. 2 OHM M 0000 EA I .OO 1 . 0 0  1 5 - 0 0  0 3 6 1 5  0 0 0 8 9 7  
0 4  RN65C1004F RESISTOR. 1M OHM B 5 0000 EA 1 .OO 1 . 0 0  1 6 - 0 0  0 0 0 8 9 8  
0 4  MRAZOPJ CONNECTOR M 0000 EA 1 . 0 0  1 .OO 1 7 - 0 0  7 9 3 7 6  0 0 0 8 9 9  
0 4  6 S T V - 1 0  TERMINAL S T R I P  M 0000 EA 1 . 0 0  1 .OO 1 8 - 0 0  5 3 3 3 7  0 0 0 9 0 0  
0 4 - T C 6 -  10 COVER. TERM. S T R I P  M 0000 EA 1 .OO 1 .OO-. .. 1 9 - 0 0  5 3 3 3 7  000901 
0 4  4 7 A 3 8 7 1 2 8  WIRE L I S T  X 0000 EA X 2 0 - 0 0  0 0 0 9 0 2  
0 4  4 7 D 3 8 7  1 2 2  SCHEMATIC X 0000 EA X 2 1 -00 0 0 0 9 0 3  
0 4  N 6 7 8 P i 3 0 0 7  SCR.FLH 6 - 3 2  X . 4 4 L G  M 0000 EA 4 . 0 0  4 . 0 0  2 2 - 0 0  0 0 0 9 0 4  

.. 04 . E54 !!!?I3 WASHERI- LOCK. # 6  * 0000 EA 8.00 8 .OO 23-00-.-. 0 0 0 9 0 5  
0 4  N 2 2 6 P 1 3  N U T . P L A I N  HEX. # 6 - 3 2  0000 EA 4 .OO 4 .OO 2 4 - 0 0  0 0 0 9 0 6  
0 4  N 2 2 6 P 7  NUT. HEX 3 - 4 8  M 0000 EA 6.00 6.00 2 5 - 0 0  0 0 0 9 0 7  
0 4  N 4 1 5 P 9  WASHER.LDCK. EXT T # 3  M 0000 EA 6.00 6.00 2 6 - 0 0  0 0 0 9 0 8  
0 4  N 1 9 5 P 1 3 0 6  . . . - . - - -. - - - SCR.PNH 6 - 2 0  X . 3 7 5 L G  M 0000 EA 2 . 0 0  2 . 0 0  0 0 0 9 0 9  
0 4  N 1 5 3 P 1 3 0 1 0  SCREWSPAN HD. # 6 - 3 2  

2 7 - 0 0  
M 0000 EA 2 . 0 0  2 .OO 2 8 - 0 0  0 0 0 9  1 0  

0 4  N 6 7 8 P 9 0 0 8  SCREW.FLAT HD. # 4 - 4 0  M 0000 EA 1 .OO 1 .OO 2 9 - 0 0  0009 1 I 
0 4  N 4 1 5 P 1 1  WASHER. LOCK. # 4  * 0000 EA 1 .OO 1 .OO 3 0 - 0 0  0009 12 
0 4  N 2 2 6 P 9  . . . . - - - NUT. HEX. # 4 - 4 0  - * O O O O E A  1 .OO I .Oe 3 1 - 0 0  0009 1 3  
0 4  4 7 6 3 8 0 0 5 2  ELECTRlCAL FAB. STD X 5 0000 EA X 3 2 - 0 0  0009 1 4  
0 4  4 4 A O 1 1 1 - 2 0 - 9  WIRE. AWG # 2 0  B 5 0000 FT AR 3 3 - 0 0  0 6 0 9 0  0 0 0 9 1 5  
0 4  AWG-20-TYPE-S WIRE. BUS/QQ-W-343 B 0000 FT A R 3 4  -00 0009 16 

.- (1)!-3?A38010?P1 F I N I S H  M 0000 QT AR -- 3 5 - 0 0  0009 1 1  
0 4  SNGOWRMAP2 SOLDER / 0 0 - 5 - 5 7 1  8 5'6000 LB A R 3 6 - 0 0  0 0 0 9  1 8  
0 4  4 7 A 3 8  1037P 1 LACING TAPE * 0000 FT A R 3 7 - 0 0  0009 1 9  
0 4  47A380071PAR SLEEVING. SHRINK * 0000 FT AR 3 8  -00 0 0 0 9 2 0  

- 04 -47A381044PAR SLEEVING.TEFLON * 0000 FT A R 3 9 - 0 0  0 0 0 9 2  1 

0 3  4 7 D 3 8 7 1 3 2 G l  I C E  DETECTOR ELEK M 0000 EA 1 .OO 1 .OO 8 4  -00 0 0 0 9 2 2  
0 3  MRA20SJHl  CONNECTOR B 0000 EA 3 . 0 0  3 . 0 0  8 5 - 0 0  7 9 3 7 6  0 0 0 9 2 3  

.. - 0 3 . -  * ' 4 7 E 3 8 7 0 5 2 1 8 6  WIRE DUCT M 0000 EA 4 . 0 0  4 .OO 8 6 - 0 0  0 0 0 9 2 4  
0 3  * * 4 7 E 3 8 7 0 6 2 - 8 7  WIRE DUCT COVER M 0000 EA 4 . 0 0  4 .OO 8 7 - 0 0  0 0 0 9 2 5  
0 3  * * 4 7 € 3 8 7 0 6 2 - 8 8  C I R C U I T  BKR PANEL M 0000 EA 1 . 0 0  1 .OO 8 8 - 0 0  0 0 0 9 2 6  
03 , 1 1 2 - 2 2 0 -  1 0 1  C I R C U I T  BKR ( 2 0 A )  B 0000 EA 2 . 0 0  2 .OO 8 9 - 0 0  7 7 3 4 2  0 0 0 9 2 7  
0 3  1 1 - 2  15-  1 0 1  CIRCULT BKR ( 1 5 A )  -- B 0000 EA 7 . 0 0  7 .OO 90-00 7 7 3 4 2  0 0 0 9 2 8  
0 3  1 1 2 - 2 1 0 -  1 0 1  C I R C U I T  BKR ( 1 0 A )  * 0000 EA 7 .OO 7 . 0 0  9 1 - 0 0  7 7 3 4 2  0 0 0 9 2 9  
0 3  1 1 2 - 2 0 5 - 1 0 1  C I R C U I T  BKR ( 5 A )  B 0000 EA 2 . 0 0  2 . 0 0  9 2 - 0 0  7 7 3 4 2  0 0 0 9 3 0  
0 3  1 4 2 2 5 5 2  POWER BLOCK ( 2  CKT) M 0000 EA I .OO 1 .OO 9 3 - 0 0  2 6 4 0 5  0 0 0 9 3 1  
0 3  1 4 2 3 5 5 2  - . - - - - - . . P O W E R B L O C K ( 3 C K T )  . M 0 0 0 0 -  EA 1 .OO I ._OO 9 4 - 0 0  2 6 4 0 5  0 0 0 9 3 2  .. 
0 3  * * 4 7 E 3 8 7 0 6 2 - 9 5  SAFETY SHIELD M 0000 EA 1 .OO 1 .OO 9 5 - 0 0  0 0 0 9 3 3  
0 3  4 6 9 7 - 1 0 3 2 - 5 5 - 2 0  HEX M & F STANDOFF M 0000 EA 1 2 . 0 0  12  .OO 9 6 - 0 0  5 5 5 6 6  0 0 0 9 3 4  

5 0 3  2 4 2 0 5  COMPOUND. ( L O C K T I T E )  * 0000 DZ A R 9 7 - 0 0  0 5 9 7 2  0 0 0 9 3 5  
. .- .- 

P 

W 
3 . - . . . - . - .- 
JI 

- - . . - - - -. . - - 
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- - . . . . . - . - MODEL €A U N I T  0 0 0 0 0 1  

- ------  ECN ------  
L V L  I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/ FSCM CROSS 

. . . . . . - I N C  OUT APPLY C Y TIME REF DESG REF 

0 3  7 4 7 5 5  PRIMER 0000 OZ A R 9 8 - 0 0  0 5 9 7 2  0 0 0 9 3 6  
(33 * * 4 7 E 3 8 7 0 6 2 - 9 9  SPACER M 0000 E A  1 3 . 0 0  - - .. - - - - 1 3 . 0 0  - 99-00 0 0 0 9 3 7  
0 3  * * 4 7 E 3 8 7 0 6 2 - 1 0 0  ~ ~ ~ ~ 0 ~ 1 . ( 0 4 - 0 4 - 4 2 - 8 )  M 0000 EA 1 3 . 0 0  1 3 . 0 0  1 0 0 - 0 0  0 0 0 9 3 8  
0 3  * * 4 7 E 3 8 7 0 6 2 - 1 0 1  BUS BAR M 0000 EA 1 .OO 1 .OO 1 0 1 - 0 0  0009 3 9  
0 3  * * 4 7 E 3 8 7 0 6 2 - 1 0 2  BUS BAR M 0000 EA 1 .OO 1 .OO 1 0 2  -00 0 0 0 9 4 0  
0 3  1 1 4 7 E 3 8 7 0 6 2 - 1 0 3  BUS BAR M 0000 EA 1 .OO 1 .OO 1 0 3 - 0 0  0 0 0 9 4  1 
0 3  * * 4 7 E 3 8 7 0 6 2 - 1 0 4  BUS BAR M 0000 EA 1 .OO 1 . 0 0  104  -00 0 0 0 9 4  2 
0 3  * * 4 7 E 3 8 7 0 6 2 - 1 0 5  CONNECTION M 0000 EA 1 3 0 . 0 0  1 3 0 . 0 0  1 0 5 - 0 0  0 0 0 9 4 3  
0 3  * * 4 7 E 3 8 7 0 6 2 - 1 0 6  CONNECTION M 0000 EA 6 2 . 0 0  6 2  .OO 1 0 6 - 0 0  0009 4 4 
0 3  * * 4 7 E 3 8 7 0 6 2 - 1 0 7  CONNECTION M 0000 EA 4 . 0 0  4 . 0 0  1 0 7 - 0 0  0 0 0 9 4  5 
0 3  * * 4 7 E 3 8 7 0 6 2 - 1 0 8  CONNECTION M 0000 EA 1 .OO 1 .OO 1 0 8 - 0 0  0 0 0 9 4 6  
0 3  * * 4 7 E 3 8 7 0 6 2 - 1 0 9  MARKERS ( 1  THRU 1 2 0 )  M 0000 EA 1 .OO 1 .OO 1 0 9 - 0 0  0 0 0 9 4 7  
0 3  * * 4 7 E 3 8 7 0 6 2 - 1 1 0  MARKERS ( 1  THRU 1 4 )  M 0000 EA 1 .OO 1 .OO 1 1 0 - 0 0  0 0 0 9 4 8  

- 0 3  * * 4 7 € 3 8 7 0 6 2 -  1 1  1 MARKERS (I THRU 6 3 )  M 0000 EA 1 .OO I .OO 1 1 1 - 0 0  0 0 0 9 4 9  
0 3  F D 1 5 - 5 0  PWR SUPPLY.+/- 15VDC M 0000 EA I .OO 1 .OO 1 1 2 - 0 0  1 4 7 4 9  0 0 0 9 5 0  
0 3  B 2 4 N 7 5  PWR SUPPLY. ( 2 4  VDC) M 0000 EA 1 .OO 1 .OO 1 1 3 - 0 0  1 4 7 4 9  0 0 0 9 5 1  
0 3  B 2 8 N 7 0  PWR SUPPLY. ( 2 8  VDC) M 0000 EA 1 . 0 0  I .OO 1 1 4 - 0 0  1 4 7 4 9  0 0 0 9 5 2  
0 3  B 3 5 F T 4 0  . . PWR SUPPLY, ( 3 5  VDC) M 0000 EA 1 .OO 1 .OO 1 1 5 - 0 0  1 4 7 4 9  0 0 0 9 5 3  
0 3  4 7 A 3 8 0 0 7 l P A R  SLEEVIFG. SHRINK * 0000 FT A R 1 1 6 - 0 0  0009 5 4 
0 3  47A381043PAR SLEEVING. V I N Y L  * 0000 FT A R 1 1 7 - 0 0  0 0 0 9 5 5  
0 3  4 4 A 0 8 1 1 - 1 2 - 9  WIRE. AWG # I 2  B 5 0000 FT A R 1 1 8 - 0 0  0 6 0 9 0  0 0 0 9 5 6  
0 3  4 4 A O 1 1 1 - 1 6 - 9  -. . B 5 O O O O  FT WIRE. Am # I 6  AR - - - 1 1 9 - 0 0  - - - - - 0 6 0 9 0  - - - - 0 0 0 9 5 7  -. . . . -- 
0 3  4 4 A O 1 1 1 - 2 0 - 9  WIRE. AWG # 2 0  B 5 0000 FT A R 1 2 0 - 0 0  0 6 0 9 0  0 0 0 9 5 8  
0 3  18RA-6FLX TERMINAL LUG. CRIMP B 5 0000 EA A R 1 2 1 - 0 0  5 6 5 0 1  0 0 0 9 5 9  
0 3  10RC- 10FLX TERMINAL LUG. CRIMP B 0000 EA A R 1 2 2 - 0 0  5 6 5 0 1  0 0 0 9 6 0  

BRKT. WIRING SUPPORT O 3  I+4.7K~!?3.!662-1z3-. -- - . - - M 0000 EA 1 . 0 0  1 .OO 1 2 3 - 0 0  0 0 0 9 6  1 

0 2  4 7 E 3 8 7 0 6 0 G 1  H I G H  VOLTAGE CG ASSY M 0000 EA 1 . 0 0  1 .OO 1 7 - 0 0  0 0 0 9 6 2  

0 3  4 7 E 3 8 7 0 6 9 G 1  . . . . . . - - H I G H  V CG D R I L L  ASSY M O @ - . E !  1.00 1 .OO 1 - 0 0  0 0 0 9 6 3  
0 3  4 7 0 3 8 7 0 0 9 P 1  GROUNDING XFMR M 0000 EA I .OO I .OO 2 -00 0 0 0 9 6 4  
0 3  4 7 C 3 8 7 0 1 3 P 1  GROUNDING RESISTOR M 0000 EA 2 .OO 2 .OO 3 - 0 0  0 0 0 9 6 5  
0 3  4 7 D 3 8 7 0 1 0 P 1  CURRENT XFMR M 0000 EA 6.00 6.00 4 -00 0 0 0 9 6 6  

. -  0 3  4 7 0 3 8 7 0 1 1 P l  POTENTIAL XFMR M 0000 EA 3 .OO 3 . 0 0  5 - 0 0  0 0 0 9 6 7  
0 3  N 2 4 P 2 5 0 1 6  BOLT. HEX HEAD ' B 0000 EA 1 2  .OO 12  .OO 6-00 0 0 0 9 6 8  
0 3  4 7 D 3 8 7 1 1 0 P l  BUS BAR 
0 3  N 6 7 3 P 3 5  EYE BOLT 

03 !?D3!7109E! FRONT PANEL M 0000 EA 1 . 0 0  1 . 0 0  9-00 0 0 0 9 7  
0 3  N 2 2 7 P 2 5  NUT. HEX B 0000 EA 1 2 . 0 0  1 2 . 0 0  1 0 - 0 0  0 0 0 9 7 2  

WASHER. LOCK 
NUT. HEX 

0 3  N 4 1 5 P 3 7  - .. .. - WASHER. LOCK B 0000 EA 3 6  .OO 3 6 . 0 0  1 3 - 0 0  0 0 0 9 7 5  
0 3  N 2 4 P 2 5 0 0 8  BOLT. HEX HD B 0000 EA 2 4 . 0 0  2 4  .OO 1 4 - 0 0  0009 7 6 
0 3  N 2 4 P 2 9 0 2 0  BOLT. HEX HD 
0 3  N 4  1 5 P 5 0  WASHER. LOCK 
0 3  N 2 2 7 P 2 9  -. . - - . - - - NUT. HEX B 0000 E! 3 6 . 0 0 - -  -- 3 6  .OO -- .- .- .- 1 7 - 0 0  0009 7 9 
0 3  N 2 7 P 2 1 0 2 2  BOLT. HEX HD. SLOTTED B 0000 EA 1 0 . 0 0  1 0 . 0 0  4 8 - 0 0  0 0 0 9 8 0  

WASHER. LOCK; ( 1 / 4 )  
WASHER. FLAT 
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- . . . - . - - . . - MODEL EA U N I T  0 0 0 0 0 1  -- 

L V L  I D E N T I F I C A T I O N N O .  NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/  FSCM CROSS 
I N C  OUT APPLY -C Y TIME - -- REF DESG REF -. -- 

-.  0 1  4 1 E 3 8 2 5 9 0 G 1  RGTOR BLADE ASSY M 0000 EA 1 .OO-- 1 .OO 4 -00 0 0 0 9 8 3  

0 2  4 7 J 3 8 2 2 8 7 P 1  CENTER BLADE SECT 
0 2  4 7 E 3 8 1 1 0 5 G l  BOLSTER ASSY 

.. -- -- - 
6 3 - 4 7 ~ 3 8 2 3 0 1 ~  1 BOLSTER M 0000 EA 2 . 0 0  2 .OO 1 - 0 0  0 0 0 9 e c  
0 3  4 7 D 3 8 2 5 5 0 G l  SFT.TEETER BRG ASSY ' M  0000 EA 1 .OO 1 .OO 2 - 0 0  0 0 0 9 8 7  

0 4  4 7 0 3 8 2 5 5 0 P  1 CLOTH,EIBERGLASS M 0000 FT AR I-00 0 0 0 9 8 8  
0 4  4 7 D 3 8 2 5 5 0 P 2  ADHESIVE M 0000 OZ A R 2 -00 0 0 0 9 8 9  
0 4  4 7 0 3 8 2 3 9 7 6 1  TEETER PVT SFT ASSY M 0000 EA 1 . 0 0  1 .OO 3 - 0 0  0 0 0 9 9 0  

0 5  47D382397Pl_ .  . - - . . - . . - - TEETER PIVOT-SHAFT M 0000 EA -. 1 .OO 1 .OO 1 -00 000991 
0 5  4 7 C 3 8 2 3 9 0 P 1  PLUG. SHAFT TEETER M 0000 EA 2 .OO 2 . 0 0  2 -00 0 0 0 9 9 2  

0 3  4 7 C 3 8 2 5 5 1 G l  TEETER RESTR ASSY M 0000 EA 4 .OO 4 . 0 0  3 -00 0 0 0 9 9 3  

- 
0 4 - ' - 3 8 2 5 5 1 ~  1 

-- 
CLOTH. FIBERGLASS M 0000 F T  A R 1 - 0 0  0 0 0 9 9 4  

0 4  4 7 C 3 8 2 5 5 1 P 2  ADHESIVE. EPOXY M 0000 OZ AR 2 -00 0 0 0 9 9 5  
01 4 7 C 3 8 2 3 5  1P 1 TEETER SPRT INNER M 0000 EA 1 .OO 4 .OO 3 - 0 0  0 0 0 9 9 6  

0 4  4 7 C 3 8 2 5 5 1 P l  CLOTH. FIBERGLASS M 0000 FT A R 1 - 0 0  0 0 0 9 9 8  
O? 4 7 C 3 8 2 5 5  1P2 ADHESIVE. EPOXY M 0000 OZ AR 2 -00 000999 
0 4  4 7 C 3 8 2 3 5 0 P  1 TEETER SPRT OUTER M 0000 EA I .OO 4 .OO 4 -00 00 1 0 0 0  

0 3  4 7 ~ 3 8 2 5 5 2 ~ 1  BOLSTER INSR ASSY 'M 0000 EA 2 . 0 0  2 . 0 0  5 - 0 0  OOlOOI  

-. . . - . - - - - 
0 4  4 7 C 3 8 2 5 5 2 P 1  CLOTH,FIBERGLASS M 0000 FT A R 1 -00 0 0 1 0 0 2  
0 4  4 7 C 3 8 2 5 5 2 P 2  ADHESIVE M 0000 OZ A R 2 - 0 0  00 1 0 0 3  
0 4  4 7 E 3 8 2 4 0 3 P 1  1NSERT.BOLSTER M 0000 EA 1.00 2 . 0 0  3 - 0 0  00 1 0 0 4  

0 2  4 7 J 3 8 1 0 9 0 P l  INNER BLADE SECTION M 0000 EA 2 -00 2 .OO 3 - 0 0  00 1 0 0 6  
0 2  4 7 J 3 8 1 0 9 7 P 1  . - . . - -. . . - - - OUTER BLADE SECTION M 0000 EA 2 .OO 2 .OO 4 - 0 0  0 0 1 ~  
0 2  4 7 E 3 8 1 0 8 9 P l  T R A I L I N G  EDGE I N S T L  M 0000 EA 2 . 0 0  2 .OO 5 - 0 0  00 I 0 0 8  
0 2  4 7 E 3 8 1 0 8 9 P 2  T R A I L I N G  EDGE I N S T L  M 0000 EA 2 . 0 0  2 . 0 0  6 -00 00 1 0 0 9  
0 2  4 7 E 3 8 1 0 8 9 P 3  T R A I L I N G  EDGE I N S T L  M 0000 EA 2 . 0 0  2 . 0 0  7 - 0 0  0 0 1 0 1 0  

. . 0 2 4 7 E 3 8 2 6  10G1 . .- AILERON INSTALLATION M 0000 EA 2 . 0 0  2 . 0 0  8-00 0 0 1 0 1  1 

0 3  * * 4 7 E 3 8 2 6 1 0 - 1  A I L  SECT.INDB DRIVE M 0000 EA 2 . 0 0  4 . 0 0  1 -00 0 0 1 0 1 2  
0 3  * * 4 7 E 3 8 2 6 1 0 - 2  A I L  SECT.INBD T R A I L  M 0000 EA 2 .OO 4 .OO 2 -00 0 0 1 0 1 3  
0 3  **47!382610-3 . - . . - . . . - . A I L  SECT.CENTER DR 2.00 4 . 0 0  3 -00 0 0 1 0 1 4  M 0000 EA 
0 3  * f 4 7 E 3 8 2 6  1 0 - 4  A I L  SECT.CENTER TR M 0000 EA 2 . 0 0  4 .OO 4 -00 0 0 1 0 1 5  

- 03 * * 4 7 € 3 8 2 6 1 0 - 5  A I L  SECT.DUTBD DRIVE M 0000 EA 2 . 0 0  4 . 0 0  5-00 0 0 1 0 1 6  . - - - .- . ~ 

1 0 3  * * 4 7 E 3 8 2 6 1 0 - 6  A I L  SECT,OUTBD T R A I L  M 0000 EA 2 .OO 4 .OO 6 - 0 0  0 0 1 0 1 7  

. -- --- 
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. - MODEL EA U N I T  0 0 0 0 0 1  

- - - - - - - ECN ------ 
L V L  I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTV EXT/TOT QTY ITEM/  FSCM CROSS 
. . . - - . . . - . . . . . . .- - - - I N C  OUT APPLY C V T IME RE_F DESG REF 

0 3  * * 4 7 E 3 8 2 6 1 0 - 7  HINGE F I T T I N Q . I N B 0  M 0000 EA 2 .OO 4 . 0 0  7 -00 0 0 1 0 1 8  - -- . - .  . - . . - . - . . - - 
~ ~ - - -  

- 0 3  * * 4 7 E 3 8 2 6 1 0 - 8  H I N G E - E T T I N G .  INBD M 0000 EA 2 . 0 0  4 .OO 8-00 0 0 1 0 1 9  
0 3  * * 4 7 E 3 8 2 6 1 0 - 9  HINGE FITTING.CENTER M 0000 EA 2 . 0 0  4 .OO 9-00 00 1 0 2 0  
03 * * 4 7 € 3 8 2 6 1 0 - 1 0  HINGE FITTING.CENTER M 0000 EA 2 . 0 0  4 .OO 1 0 - 0 0  0 0 1 0 2  1 
0 3  * * 4 7 E 3 8 2 6 1 0 - 1 1  HINGE FITTING]OUTBD M 0000 EA 2 . 0 0  4 .OO 1 1 - 0 0  0 0 1 0 2 2  

.. C)? .+'47E382610- 1 2  HINGE F1TTING.OUTBD M 0000 EA 2.00 4 .OO 1 2 - 0 0  0 0 1 0 2 3  
0 3  * * 4 7 E 3 8 2 6 1 0 - 1 3  HINGE F I T T I N G . T I P  M 0000 EA 2 . 0 0  4 .OO 1 3 - 0 0  0 0 1 0 2 4  
0 3  4 7 C 3 8 1 1 1 5 P  1 ACTUATOR B 0000 EA 6.00 12 .OO 1 4 - 0 0  0 0 1 0 2 5  - - 

MXJRR-IOAS ROD END.MALE B 0000 EA 6.00 1 2 . 0 0  1 5 - 0 0  7 3 1 4 3  0 0 1 0 2 6  
FXJRR- IOAS -- ROD EN0,FEMALE M 0000 EA -. 6 .OO 1 2 . 0 0  1 6 - 0 0  7 3 1 4 3  0 0 1 0 2 7  
4 7 C 3 8 1 0 8 7 P l  NUT M 0000 EA 2 8  .OO 5 6  .OO 1 7  -00 00 1 0 2 8  
4 7 C 3 8 1 0 8 8 P l  WASHER.l.OO D I A  M 0000 EA 2 8 . 0 0  5 6  .OO 1 8  -00 0 0 1 0 2 9  
* * 4 7 € 3 8 2 6 1 0 -  1 9  P I N . S P E C I A L  M 0000 EA 6.00 1 2 . 0 0  1 9 - 0 0  00 1 0 3 0  
N900P62C . - - - . . - - - - RING.RETAINING B 0000 EA 1 2 . 0 0  - 2 4  .OO 2 0 - 0 0  0 0 1 0 3 1  
N 4 0 2 P  17C WASHER.SHIM B 0000 EA 6 . 0 0  1 2 . 0 0  2 1 - 0 0  0 0 1 0 3 2  
* * 4 7 E 3 8 2 6 1 0 - 2 2  STU0,SPECIAL M 0000 EA 6.00 1 2 . 0 0  2 2 - 0 0  0 0 1 0 3 3  
* * 4 7 E 3 8 2 6 1 0 - 2 3  PIN.HOLLOW SPECIAL M 0000 EA 6 .OO 1 2 . 0 0  2 3 - 0 0  0 0 1 0 3 4  
* * 4 7 € 3 8 2 6 1 0 - 2 4  -- SPACER SLEEVE M 0000 EA 12.00- 2 4 . 0 0  2 4  -00 0 0 1 0 3 5  
* * 4 7 E 3 8 2 6 1 0 - 2 5  SPACER SLEEVE M 0000 EA 6.00 1 2 . 0 0  2 5 - 0 0  0 0 1 0 3 6  
* * 4 7 E 3 8 2 6 1 0 - 2 6  WASHER-SHIM M 0000 EA 1 8  .OO 3 6  .OO 2 6 - 0 0  0 0 1 0 3 7  
* * 4 7 € 3 8 2 6 1 0 - 2 7  WASHER-SPECIAL M 0000 EA 2 4 . 0 0  4 8 . 0 0  2 7 - 0 0  0 0 1 0 3 8  . - - 

0 3  - N 2 7  1 P 3 5  NUT 
0 3  * * 4 7 € 3 8 2 6 1 0 - 2 9  SHOULDER P I N  
0 3  * * 4 7 € 3 8 2 6 1 0 - 3 0  SPACER SLEEVE 
0 3  * * 4 7 E 3 B 2 6 1 0 - 3 1  P I N  M 0000 EA 6.00 1 2 . 0 0  3 1 - 0 0  0 0 1 0 4 2  - - - - - . - . -.. 

~ ~ - ~ - -  - - 

93 N900P75C RING,RETAINING B 0000 El\ 1 2 . 0 0  2 4 . 0 0  3 2 - 0 0  0 0 1 0 4 3  
0 3  N 4 0 2 P l B C  WASHER 3 / 4 " D I A  B 5 0000 EA 1 2 . 0 0  2 4  .OO 3 3 - 0 0  0 0 1 0 4 4  
0 3  MODEL-RC SHOCK ABSORBER B 0000 EA 8 .OO 1 6 . 0 0  3 4 - 0 0  9 4 3 8 9  0 0 1 0 4 5  
0 3  * * 4 7 E 3 8 2 6 1 0 - 3 5  ACTUATOR ARM.AD3 M 0000 EA 8 .OO 1 6 . 0 0  3 5 - 0 0  0 0 1 0 4 6  
0 3  . !!3375024 SCREW.SHOULDER B 0000 EA 8 . 0 0  1 6 . 0 0  0 0 1 0 4 7  
0 3  N 2 6 4 P 3 3 B  LOCKNUT 

3 6 - 0 0  
B 0000 EA 4 0 . 0 0  8 0 . 0 0  3 7  -00 0 0 1 0 4 8  

0 3  N 4 0 2 P 1 7 B  WASHER B 0000 EA 4 0 . 0 0  8 0 . 0 0  3 8 - 0 0  0 0 1 0 4 9  

- - . - - - -. - - . . . - -- 
0 2  4 7 E 3 8 2 5 8 2 G l  BLADE T I P  ATCH ASSV M 0000 EA 2 . 0 0  2 . 0 0  9-00 0 0 1 0 5 1  

0 3  * * 4 7 € 3 8 2 5 8 2 - 1  ATCH STRIP-NOSE SECT M 0000 EA 2 .OO 4 .OO 1 - 0 0  00 1 0 5 2  

0 3  * * 4 7 € 3 8 2 5 8 2 - 6  - ATCH STRIP-UPPER FWD M 0090 EA 2 . 0 0  4 . 0 q  6-00 0 0 1 0 5 7  
0 3  * * 4 7 € 3 8 2 5 8 2 - 7  ATCH STRIP-UPPER AFT M 0000 EA 2 .OO 4 . 0 0  7 -00 00 1 0 5 8  
0 3  * * 4 7 € 3 8 2 5 8 2 - 8  ATCH STRIP-LOWER FWD 
0 3  * * 4 7 € 3 8 2 5 8 2 - 9  ATCH STRIP-LOWER AFT 

- 0 3  4 7 E 3 8 2 5 8 2 P 1 0  ADHESIVE.EPOXY B 0000 PT A'? 1 0 - 0 0  0 0 1 0 6 1  
0 3  4 7 E 3 8 2 5 8 2 P  1 1  GLASSFIBER CLOTH B 0000 FT AR 1 1 - 0 0  0 0 1 0 6 2  
0 3  A 1 5 F 7 A 1  S I L I C O N E  POTTING RTV B 0000 P T  AR 1 2 - 0 0  00 1 0 6 3  
0 3  N 1 9 7 P 2 4 4 0  SCERW.WOOD.FLAT HD A R 1 3 -00 0 0 1 0 6 4  B 0000 EA 



-- .- 

1 0 1 1 0 0  E L 1 6 1  0 0 - 2  OO'P 0 0 ' 1  V3 0000 W DNISnOH 'NV3 Q P 9 - U l Z  PO 2 

0 6 0  1 0 0  00- 1  O O ' P  0 0 ' 1  V3 0000 W 9 N I l N n O W  ' 3 N I U  13E9PZ8E3LP PO 

L 6 0 1 0 0  00- 1  O O ' P  0 0 ' 2  V3 0Z)OO W ASSV 9NISnOH 9 3 g U  13P9PZ8E3LP.  EO _-  

-- - .- ... .. - 

P 6 0 l O O  0 0 - 9 1  0 0 ' 9 1  0 0 ' 9 1  V3 0000 W l U 3 S N I  ~T-EIPZBE~LP++ EO 
€ 6 0 1 0 0  00-t l  00'8 00'8 V3 0000 W l U 3 S N I  P1-E1PZ0E3LP**  € 0  
2 6 0 1  00 00-EL 0 0 ' 8  00 '8  ~3 '6000 w QH X3H' f i3U3S E l - E 1 P 2 0 C 3 L b + +  € 0  
1 6 0 1 0 0  - 0 0 - 2 1  0 0 ' 2  0 0 ' 2  V3 0000 W , ~ 3 d 3 3 ~ ' 3 l ~ y -  2 1 - E I P Z B E 3 L P * +  ..JO_ 
0 6 0  1 0 0  0 0 - 1  1 00' PC OO'PZ V3 0000 W OH X3H'M3U3S 1 1 - E I P Z B E 3 L P * r  CO 
6 8 0 1 0 0  0 0 - 0 1  0 0 ' 2  0 0 ' 2  V3 0000 W U3HSWM 0 1  - E l  P 2 8 E 3 L P + r  EO 

BLOIOO 0 0 - 6  O O ' P  0 0 ' 2 .  V3 0000 W U3A03 '13MSV9 1dOLPZBEBLP € 0  
LLO1OO -- 0 0 - 8  0 0 ' 0 2  0 0 ' 0 1  v 3  0000 a ns3 9 3 0  001 ' ~ 3 ~ 3 s  9 0 0 6 d B L 9 N  EO 
9 L 0 1 0 0  00- L  0 0 ' 0 2  0 0 ' 0 1  V3 0000 8 XS3 3 3 Q  001 ' f i 3 U 3 ~  0 1 0 1 Z d B L 9 N  CO 
SLOIOO 00- 9  O O ' P  0 0 ' 2  V3 0000 W U3A03 / U 3 N I V 1 3 H  ZdL9bZBCBLP CO ---  -- -  - -  

~ ~ 0 1 0 0  00- s u v 10 0000 a SOlS38SV 'AXOd3 S-69PZBE3LP*+ € 0  
E L 0 1 0 0  00- E- O O ' P  0 0 ' 2  v 3  0000 W' 1 3 n s v 3  .. - Ld89PZ8EgLP C O  
t LO L 00 0 0 - E  O O ' b  0 0 ' Z  V3 0000 W U 3 N I V 1 3 U  1  dL9PZBEBLP CO 
1  L O 1 0 0  00- 2  OO'P 00' 2  v 3  0000 W U 0 1 3 3 1 3 0  3 3 1  l d 1 6 0 1 0 C O L P  € 0  

0 ~ 0 1 0 0   EL!^ 0 0 - 2  O O ' P  - 0 0 ' 1  V3 0000 W - - 9 N I S n O H  ' N Y 3 -  '3P9-!l2.-.!!? 

690100 0 6 ~ 9 2  0 0 - 2  oo'oz 00's v 3  moo a 
0 9 0 1 0 0  00- 1  O O ' P  00' 1 V3 0000 W 

- .. - 
L 9 0 1 0 0  00- 1  O O ' P  0 0 ' 1  V3 0000 W 9 N  I l N n 0 W  ' 9 ~  I a- 1  ~ 1 c s ~ z e ~ 5 i P - - - i o  

9 9 0  1 0 0  00- 1  00' P 0 0 ' 2  V3 0000 W ASSV 9NISnOH 9 9 N I U  19PSPZBE3LP EO 

- ... .. . -- . -. - - - - - . - 
d 3 U  9S3Q d3U-..--- 3 W I l  A -3  A l d d V  l f l0  3 N I  
SSQU3 W3Sd / W 3 1 I  A 1 0  l O l / l X 3  A l O - l d  W / f l  3 1 3 6 3  1 d 3 1 V l - l d  9MQ 3Ul l lV l3N3WON 'ON N O I l V 3 1 4 I l N 3 0 1  1 A l  

- - - - - -  N 3 3  ------- 
. . . - - . - - . .... -. . - .. 

1 0 0 0 0 0  l I N n  V3 13QOW 
SC 3 9 V d  b 8 / S 1 / 9 0  VS-QOW 'ASSV D I M  13POEZBE3LP AlaW3SSV U O j  NMOOMV3Ha NMOOdOl I - I P Z L  
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- .- . MODEL . EA U N I T  0 0 0 0 0 1  

- ------  ECN - - - - - -  '' 
L V L  I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/  FSCM CROSS 

.. . .. . .- - I N C  OUT APPLY C Y T IME_-  - REF OESG REF 

0 3  -- * * 4 ? ~ 3 8 2 4 6 9 - 5  EPOXY. ASBESTOS B 0000 -_QT A R - 5 -00 0 0 1  1 0 2  
0 3  4 7 8 3 8 2 4 6 7 p T -  RETAINER / COVER M 0000 EA 2 .OO 4 .OO 6 - 0 0  0 0 1  1 0 3  
0 3  N 6 7 8 P 2 1 0 1 0  SCREW. 1 0 0  OEG CSK 
0 3  4 7 8 3 8 2 4 7 0 P  1 GASKET, COVER 

. . - .  
0 2  4 7 E 3 8 2 4 0 0 6 1  L I G H T I N G  PROT I N S T L  M 0000 EA 2 .OO 2 .OO 1 4 - 0 0  0 0 1  1 0 6  

* * 4 7 E 3 8 2 4 0 0 - 1  GROUND STRAP.BRAIDED M 0000 EA 6.00 1 2 . 0 0  1 - 0 0  0 0 1  1 0 7  
N 4 6 P 2 0 B  -. --- SCREW.STEEL CAP B 0000 EA 6.00 1 2 . 0 0  2 - 0 0  00 E 8 -  
4 7 E 3 8 2 4 0 0 P 3  L I G H T I N G  S T R I P  M 0000 F T  A R 3 - 0 0  0 0 1  1 0 9  
4 7 E 3 8 2 4 0 0 P 4  SPLICE PLATE M 0000 EA 1 6 . 0 0  3 2 . 0 0  4 - 0 0  0 0 1  1 1 0  
* * 4 7 E 3 8 2 4 0 0 - 5  EPOXT.WEST SYSTEM B 0000 PT AR 5 - 0 0  0 0 1 1 1 1  
4 7 E 3 8 2 4 0 0 P 6  SHIM M 0000 EA 2 . 0 0  4 .OO 6-00 -- --- 0 0 1  1 1 2  
N 1 9 7 P 8 1 6  SCREW.WOOD B 0000 EA 3 2 . 0 0  6 4 . 0 0  7 - 0 0  0 0 1  1 1 3  
7 2 - 0 8 1  1 6  EPOXY.CONOUCTIVE B W O O  PT A R 8-00 0 7 7 0 0  0 0 1 1 1 4  - - 

7 2  - 0 0 0 0 5  CAULKING.CONOUCTIVE B 0000 PT A R 9-00 0 7 7 0 0  0 0 1 1 1 5  
T f 4 7 E 3 8 2 4 0 0 -  1 0  R.T.V.TEFLON B 0000 PT A R 1 0 - 0 0  0 0 1  1 1 6  
* * 4 7 € 3 8 2 4 0 0 -  1 1 J O I N T  COMPOUND.ELEC B 0000 PT AR 1 1 - 0 0  0 9 9 2 2  0 0 1 1 1 7  
4 7 4 3 8 0 0 0 9  DES. REQMTS.ROTOR B L  X 0000 EA X 1 2 - 0 0  0 0 1  I I 8  

0 2  * * 4 7 € 3 8 2 5 9 0 - I 5  - - - .- . . - - - - BUMPER I N S T L  M 0000 EA 1 .OO 1 .OO 1 5 - 0 0  0 0 1  1 1 9  
0 2  * * 4 7 E 3 8 2 5 9 0 - 1 6  TETHER RETENN I N S T L  M 0000 EA 2 . 0 0  2 . 0 0  1 6 - 0 0  0 0 1  1 2 0  
0 2  * * 4 7 E 3 8 2 5 9 0 - I 7  ELEC INSTM I N S T L  
0 2  4 7 d 3 8 2 3 3 0 G l  BLADE HYDRAULIC I N S T  

. . 
6 3 - Q i L 3 8 2 3 3 0 ~  I 

-- 
TUBING HYDRAULIC M 0000 F T  7 2 0 . 0 0  1 - 0 0  0 0 1  1 2 3  7 2 0 . 0 0  

0 3  4 7 J 3 8 2 3 3 0 P 2  TUBING HYDRAULIC M 0000 FT 4 8 0  .OO 2 -00 4 8 0 . 0 0  0 0 1  1 2 4  
0 3  4 7 C 3 8 1 0 6 6 P 2  HOSE ASSY M 0000 EA 6.00 6 .OO 3 - 0 0  001 1 2 5  
0 3  4 7 C 3 8 1 0 6 6 P  1 - - - - - - - - HOSE ASSY - M 0000 EA 4 . 0 0 -  4 .OO 4 - 0 0  0 0 1  1 2 6  
0 3  4 7 E 3 8 2 3 5 7 6 1  BRACKET.INBOARD M 0000 EA 2 .OO 2 . 0 0  5 - 0 0  0 0 1  1 2 7  

0 4  4 7 E 3 8 2 3 5 7 P l  BRACKET M 0000 EA 1 .OO 2 .OO 1 - 0 0  0 0 1  1 2 8  
0 4  N 9 2 6 P 2 2 5  -- - INSERT,COIL  THD B 0000 EA 5.00 1 0 . 0 0  2 - 0 0  0 0 1  1 2 9  

0 3  4 7 0 3 8 2 3 5 8 P l  BRKT.OUTBOAR0 
0 3  4 7 C 3 8 2 3 3 6 G l  BRKT.CLAMP MODIFIED 

- 
64 4 7 C 3 8 2 3 3 6 P  1 BRACKET.ANGLE M 0000 EA 2 .OO 7 6  .OO 1 - 0 0  0 0 1  1 3 2  
0 4  4 7 C 3 8 1 0 7 2 P 3  CLAMP U N I T  M 0000 EA 1 .OO 3 8  .OO 2 - 0 0  0 0 1 1 3 3  

0 3  4 7 C 3 8 2 3 3 6 6 2  BRKT.CLAMP MODIFIED M 0000 EA 8 .OO 8 3 0  8 - 0 0  0 0 1  1 3 4  

0 4  4 7 C 3 8 2 3 3 6 P 1  BRACKET.ANGLE 
0 4  4 7 C 3 8  1 0 7 2 P 3  CLAMP U N I T  

. - - - . - - - - 
0 3  4 7 C 3 8  1 0 7 2 P 2  CLAMP U N I T  M 0000 EA 5 2 . 0 0  5 2 . 0 0  3-00 0 0 1  1 3 7  
0 3  4 7 C 3 8  1 0 7 2 P  1 CLAMP U N I T  M 0000 EA 4 .OO 4 .OO 1 0 - 0 0  0 0 1  1 3 8  
0 3  4 7 C 3 8 2 3 3 5 P 2  TUBE ADAPTER M 0000 EA 6.00 6.00 1 1 - 0 0  , 0 0 1 1 3 9  
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.. . MODEL EA U N I T  0 0 0 0 0 1  

- - - - - - -  ECN ------  
LVL I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTV EXT/TOT QTY ITEM/  FSCM CROSS 

. -. -. - - . I N C  OUT APPLY C Y TIME REF OESG RE!- 

0 3  4 7 C 3 8 2 3 3 5 P 1  TUBE ADAPTER M 0000 EA 4 . 0 0  4 . 0 0  1 2 - 0 0  0 0 1  1 4 0  
0 3  CzMA-32 - . ADAPTER.MOUNTING B 0000 EA 8 .OO 8 . 0 0  1 3 - 0 0  3 0 7 8 0  0 0 1 1 4 1  
0 3  4 7 B 3 8 2 3 3 8 P l  STUD.MOUNTING M 0000 EA 1 0 . 0 0  1 0 . 0 0  1 4 - 0 0  0 0 1  1 4 2  
0 3  C-SN-32  NUT.STACKING B 5 0000 EA 3 3 2 . 0 0  3 3 2 . 0 0  1 5 - 0 0  3 0 7 8 0  0 0 1 1 4 3  
0 3  C - T A - 3 2  AOAPTER.THREAOE0 B 5 0000 EA 1 6 6  .OO 1 6 6 . 0 0  1 6 - 0 0  3 0 7 8 0  0 0 1  144  
0 3  4 7 C 3 8 2 3 3 7 P 1  - . . - - - - . . - ADAPTER.TUBE M 0000 EA 1 2 . 0 0  1 2 . 0 0  - 17  -00 00 1 145.- 
0 3  1 0 0 - 8 - F 8 S S  ADAPTER.TUBE B 0000 EA 8 .OO 8 . 0 0  1 8 - 0 0  9 7 5 7 6  0 0 1 1 4 6  
0 3  9 0 0 - 1 4 S S  UNION,BULKHEAD 6 .OO 6.00 1 9 - 0 0  9 7 5 7 6  0 0 1  1 4 7  B 0000 EA 
0 3  9 0 0 - 8 5 s  UNION.BULKHEAD 6 0000 EA 4 .OO 4 . 0 0  2 0 - 0 0  9 7 5 7 6  0 0 1 1 4 8  

-93 - 3 7 C 3 8 2 3 4 9 P I  SLEEVE.SPLIT M 0000 EA 1 5 0 . 0 0  2 1 - 0 0  0 0 1  1 4 9  1 5 0 . 0 0  
0 3  4 7 C 3 8 2 3 4 9 P 2  SLEEVE.SPLIT M 0000 EA 1 0 0 . 0 0  100.00 2 2 - 0 0  0 0 1  I 5 0  
0 3  C - S B - 3 2 - 1 6  BUSHING.SPLIT B 5 0000 €A 1 5 0 . 0 0  1 5 0 . 0 0  2 3 - 0 0  3 0 7 8 0  0 0 1 1 5 1  
0 3  C - 5 8 - 3 2 - 1 4  BUSHING.SPLIT  B 0000 EA 6 .OO 6 . 0 0  2 4 - 0 0  3 0 7 8 0  0 0 1 1 5 2  
0 3  C - 5 B - 3 2 - 1 0  . - . - - - - . . . BUSHING_.SPLIT B 0000 EA 1 0 0 . 0 0  1 0 0 . 0 0  2 5 - 0 0  3 0 7 8 0  0 0 1 1 5 3  
03 C - S B - 3 2 - 8  BUSHING.SPLIT B 5 0000 EA 4 .OO 4 .OO 2 6 - 0 0  3 0 7 8 0  0 0 1 1 5 4  
0 3  4 7 0 3 8 2 3 6 1 6 1  BASE.HOSE SUPPORT M 0000 EA 2 .OO 2 ..oO 2 7 - 0 0  0 0 1  1 5 5  

0 4  4 7 D 3 8 2 3 6 1 P 1  - PLATE M 0000 EA 1 .OO 2 .OO 1 - 0 0  0 0 1  1 5 6  
0 4  4 7 0 3 8 2 3 6  l P 2  PAD M 0000 EA 1 .OO 2 . 0 0  2 - 0 0  001 1 5 7  
0 4  N 9 2 6 P 2 2 5  1NSERT.COIL THO B 0000 EA 4 .OO 8 .OO 3 -00 0 0 1  1 5 8  - ~ - -  - - -  . . 

0 4  * * 4 7 0 3 8 2 3 6 1 - 4  ADHESIVE B 0000 PT A R 4 -00 0 0 1  1 5 9  

0 4  4 7 C 3 8 2 3 6 0 P 1  PLATE M 0000 EA 1 .OO 2 .OO 1 - 0 0  0 0 1  1 6 1  
_ 0 4  4 7 C 3 8 2 3 6 0 P 2  .. . PAD M 0000 EA 1 .OO 2 . 0 0  -. 2 -00 0 0 1  1 6 2  

0 4  N 9 2 6 P 2 2 5  1NSERT.COIL THD 2 . 0 0  4 .OO 3 - 0 0  0 0 1  1 6 3  B 0000 EA 
0 4  * * 4 7 C 3 8 2 3 6 0 - 4  ADHESIVE B 0000 PT A R 4 - 0 0  0 0 1  1 6 4  

0 3  4 7 C 3 8 2 3 5 9 P l  - -- -- PLATE M M O O 0 0  EA 4 .OO 4 . 0 0  2 9 - 0 0  0 0 1  1 6 9 )  0 
0 3  4 7 8 3 8 2 3 7 3 P l  SPACER M 0000 EA 8.00 8 . 0 0  3 0 - 0 0  0 0 1 1 6 6 ~  2 
0 3  4 7 8 3 8 2 3 7 3 P 2  SPACER M 0000 EA 8 .OO 8 . 0 0  3 1 - 0 0  0 0 1  1 6 7 ~  
0 3  4 7 B 3 8 2 3 7 3 P 3  SPACER M 0000 EA 8 . 0 0  8 .OO 3 2 - 0 0  0 0 1 1 6 8 ~  2 
0 ? . . - ~ 3 ?  - B O L T , . 3 7 5 - 1 6  1 . 0 0  LG - B 5 0 0 0 0  EA 3 2 2 . 0 0  3 2 2 . 0 0  - 3 3 - 0 0  3 0 7 8 0  0 0 1  1 6 9 0  3 
0 3  C - N - 3 2  NUT, . 3 7 5 -  1 6  ' B 5 0000 EA 8 .OO 8 .OO 3 4 - 0 0  3 0 7 8 0  001 1 7 0 a  r. 
0 3  C-LW-32 LOCKWASHER ' B 5 0000 EA 3 3 0 . 0 0  3 3 0 . 0 0  3 5 - 0 0  3 0 7 8 0  0 0 1  1 7 1  -#-J 

0 3  N 7 2 7 P 2 9 0 2 4 B  B O L T . . 5 0 0 - 1 3  1 . 5 0  LG B 0000 EA 1 6 . 0 0  1 6 . 0 0  3 6 - 0 0  0 0 1  172% p 
03- N 4 0 5 P 4 5 B  WASHER. LOCK B 5 0000 EA 1 6 . 0 0  1 6 . 0 0  3 7 - 0 0  0 0 1  1 7 3  .$ fi> 
0 3  N 4 0 5 P 4 3 B  LOCKWASHER - MEDIUM B 5 0000 EA 2 4 8  .OO 2 4 8  .OO 3 8 - 0 0  001 1 7 4  
0 3  N 2 2 P 2 5 0 1 2 B  B O L T . . 3 7 5 - 1 6  . 7 5  LG B 0000 EA 1 0 4 . 0 0  1 0 4 . 0 0  3 9 - 0 0  0 0 1  1 7 5  
0 3  N 2 2 P 2 5 0 2 0 B  BOLT 3 / 8 - 1 6  X 1 - 1 / 4 " *  2 8 . 0 0  2 8 . 0 0  4 0 - 0 0  0 0 1  1 7 6  2 G B 5 0000 EA 
0 3  N 2 2 P 2 5 0 3 8 B  . . - - -- - .- 

BOLT. . 3 7 5 -  1 6  2 . 3 8  LG B 0e00 EA 4 .OO 4 .OO 4 1 - 0 0  0 0 1  1 7 7  
0 3  N 2 2 P 2 5 0 4 2 B  B O L T . . 3 7 5 - 1 6  2 . 8 8  LG 4 .OO 4 . 0 0  4 2 - 0 0  0 0 1  1 7 8  6 0000 EA 
0 3  N 2 2 P 2 5 0 7 4 B  B O L T . . 3 7 5 - 1 6  4 . 6 2  LG B 0000 EA 4 .OO 4 .On  4 3 - 0 0  0 0 1  1 7 9  . . - -  . -  - -  - -  - 

0 3  * * 4 7 J 3 8 2 3 3 0 - 4 4  SLEEVING M 0000 EA 4 .OO 4 .OO 4 4 - 0 0  0 0 1  I 8 0  

.. . 0 3  + ' 4 7 J 3 8 2 3 3 0 - 4 5  SLEEVING,SHRINK M 0000 EA 8 .OO 8 .OO 4 5 - 0 0  0 0 1  l a c  
0 3  N 2 2 P 2 5 0 3 4 B  B O L T . . 3 7 5 - 1 6  2 . 1 2  LG 'B 0000 EA 8.00 8 .OO 4 6 - 0 0  0 0 1  1 8 2  
03 * * 4 7 J 3 8 2 3 3 0 - 4 7  BRAZING ALLOY 

T 0 3  4 7 C 3 8 2 3 3 6 G 3  BRKT.CLAMP 
B 0000 EA A R 4 7 -00 0 0 1  1 8 3  
M OOOO EA 6.00 6 .OO 4 8 - 0 0  0 0 1  1 8 4  
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.. .. -. - - - . - - - - - - . - MODEL EA U N I T  0 0 0 0 0 1  

- - -----  ECN ------  
LVL  IDENTIFICATIONNO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY E X T / T O T  QTY ITEM/ FSCM CROSS 

. . - - - . . - - - - -- - - I N C  OUT APPLY C V TIME REF DESG REF 

0 4  4 7 c 3 8 2 3 3 6 p  1 BRACKET~ANGLE - - - - M - - - - 0000 - - - - E A  2 . 0 0  1 2 . 0 0  1 - 0 0  0 0 1  !a:.. 
0 4  4 7 C 3 8 1 0 7 2 P 3  CLAMP U N I T  M 0000 EA 1 .OO 6.00 2 -00 0 0 1  1 8 6  

0 2  . 4 7 D 3 8 2 4 0 6  GEOMETRY DWG X 0000 EA X 1 9 - 0 0  0 0 1  1 8 7  - - - - -. 

0 2  4 7 E 3 8 2 4 6 0  - -  _____ . BLADE TOLERANCE DWG X 0000 EA X 2 0 - 0 0  0 0 1  1 8 8  
0 2  * * 4 7 E 3 8 2 5 9 0 - 2 1  CONNECTING PLATE M 0000 EA 2 .OO 2 . 0 0  2 1 - 0 0  0 0 1  1 8 9  
0 2  * * 4 7 E 3 8 2 5 9 0 - 2 2  CONNECTING PLATE M 0000 EA 2 . 0 0  2 . 0 0  2 2  -00 001 1 9 0  
0 2  4 7 E 3 8 2 5 9 0 P 2 3  ADHESIVE.EPOXY B 0000 PT A R 2 3 - 0 0  0 0 1  1 9 1  

. . - - 0 2 . 4 7 E 3 8 2 6 0 5 G  1 TEETER BRG/RSTR INST-- M 0000 EA 1 . 0 0  1 .OO 2 4  -00 0 0 1  1 9 2  

0 3  4 7 E 3 8 2 6 0 2 P 2  YOKE ERG CAP 
0 3  4 7 E 3 8 2 5 8 3 G l  TEETER HUB/BRG ASSV 

- . . . . - - - - . - - - . - - -- 
0 4  4 7 0 3 8  1 1 1 4 P 1  BRG.RADIAL-TEETER M 0000 EA 1 . 0 0  2 . 0 0  1 - 0 0  0 0 1  195 
0 4  4 7 E 3 8 2 5 8 1 P l  HUB. ERG - TEETER M 0000 EA 1 .OO 2 . 0 0  2 -00 0 0 1  1 9 6  
0 4  4 7 E 3 8 2 5 8 3 P 3  DOWEL P I N  M 0000 EA 3 . 0 0  6.00 3 - 0 0  0 0 1  1 9 7  

-- 
0 3  4 7 E 3 8 1 0 9 3 P l  BGR THRUST TEETER M 0000 EA 2 . 0 0  2 . 0 0  3 - 0 0  001 1 9 8  
0 3  4 7 8 3 8 2 3 9 6 P l  SHIM.BRG M 0000 EA 2 . 0 0  2 . 0 0  4 -00 0 0 1  1 9 9  
0 3  4 7 D 3 8  1101P 1 SHRINK D I S C  M 0000 EA 2 . 0 0  2 . 0 0  5 -00 00 1 2 0 0  

?? -!!?60 LOCKNUT.TVPE SD B 0000 EA 2 . 0 0  2 . 0 0  6-00 8 0 6 4 8  0 0 1 2 0 1  
0 3  P 6 0  LOCK PLATE B 0000 EA 2 . 0 0  2 .OO 7 - 0 0  8 0 6 4 8  0 0 1 2 0 2  
0 3  V 1 1 2 0 E  SEAL-VEE R I N G  
0 3  4 7 0 3 8 2 3 5 2 6 1  TEETER ARM ASSY 

04 - 4 7 ~ 3 8 2 3 5 2 ~ 1  TEETER ARM M 0 0 ~ ~  1 . 0 0  4 . 0 0  1 -00 00 1 2 0 5  
0 4  4 7 D 3 8 2 3 5 2 P 2  RETAINING R I N G  Y 0000 EA 1 .OO 4 . 0 0  2 -00 00 1 2 0 6  
0 4  GE160TG3AS-2RS MONO BEARING B 0000 EA 1.00 4 .OO 3 - 0 0  5 2 6 7 6  0 0 1 2 0 7  

0 4 .  N22Bp? !!?!PB. . BOLT. LOCK B 0000 EA 8.00 3 2 . 0 0  4 - 0 0  00 1 2 0 8  
0 4  N 4 0 2 P 1 1 B  WASHER. NARROW B 5 0000 EA 8.00 3 2 . 0 0  5 - 0 0  00 1 2 0 9  

0 3  4 7 C 3 8 2 3 5 3 P 1  TEETER SUPPORT P I N  M 0000 EA 4 .OO 4 .OO 1 0 - 0 0  0 0 1 2 1 0  
0 3  N 2 2 B P 8 2 0 8 0 B  . BOLT. LOCK B 0000 EA 3 6 . 0 0  3 6 . 0 0  1 1-00- 0 0 1 2 1  1 
0 3  N 4 0 2 P 2 0 B  WASHER B 0000 EA 3 6  .OO 3 6 . 0 0  1 2 - 0 0  0 0 1 2 1 2  
0 3  4 7 E 3 8 2 4 8 8 P l  PRE-LOAD FIXTURE 
0 3  * * 4 7 E 3 8 2 6 0 5 - 1 4  PRE-LOAD COLLAR 
93 -2 f 47_!382605- 1 5  LOADING STUD M 0000 EA 6.00 6.00 1 5 - 0 0  0 0 1 2 1 5  
0 3  * * 4 7 E 3 8 2 6 0 5 - 1 6  HYDR EXTENDER M 0000 EA 2 . 0 0  3 . 0 0  1 6  -00 0 0 1 2 1 6  
0 3  ~ 2 2 ~ ~ 2 9 0 2 0 8  BOLT. SLFLKG B 0000 EA 2 4  .OO 2 4 . 0 0  1 7 - 0 0  0 0 1 2 1 7  
0 3  N 4 0 2 P 1 5 B  WASHER B 0000 EA 2 4  .OO 2 4  .OO 1 8  -00 0 0 1 2 1 8  

P I N  -. P 3  4 7 E 3 8 2 6 0 5 P  19 M 0000 EA 4 .OO 4 . 0 0  1 9 - 0 0  0 0 1 2 1 9  

0 2 '  * * 4 7 E 3 8 2 5 9 0 - 2 6  BUTT WEDGE-REAR SPAR M 0000 EA 2 . 0 0  2 .OO 2 6 - 0 0  0 0 1 2 2 1  
0 2  - * * 4 7 E 3 8 2 5 9 0 - 2 7  JOINT WEDGE-UPPER M 0000 EA 2 . 0 0  2 .OO 2 7 - 0 0  . 0 0 1 2 2 2  
0 2  * * 4 7 E 3 8 2 5 9 0 - 2 8  JOINT WEDGE-LOWER M 0000 EA 2 . 0 0  2 . 0 0  2 8 - 0 0  0 0 1 2 2 3  
0 2  4 7 A 3 8 0 0 0 9  DES. REQMTS.ROTOR E L  X 0000 EA X 2 9 - 0 0  0 0 1 2 2 4  
0 2  4 7 0 0 8 2 4 0 6  GEOMETRY DWG X 0000 EA X 3 0 - 0 0  0 0 1 2 2 5  
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. . . . . . . - . . - -- . MODEL EA U N I T  0 0 0 0 0 1  .. - . 

- - - - - - - ECN ------ 
L V L  I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/  FSCM CROSS 

- ..  - -. I N C  OUT APPLY C Y  TIME REF DESG REF 

0 2  4 7 E 3 8 2 4 6 0  BLADE TOLERANCE DWG X 0000 EA X 3 1 - 0 0  0 0 1 2 2 6  
SCHEM ROTOR HYDR SYS X 0000 EA X 3 2 - 0 0  001221_ 
PROFILE COORDINATES X 0000 EA X 3 3 - 0 0  0 0 1 2 2 8  

0 1  4 7 E 3 8 2 6 0 7 G l  YOKE / NACELLE I N S T L  M 0000 EA 1 .OO 1 .OO 5 - 0 0  0 0 1 2 2 9  

.. . .. 
0 2  4 7 E 3 8 2 5 9 7 G l  NACELLE OVERALL ASSY 1 X 0000 EA X 1 - 0 0  00 1 2 3 0  
0 2  4 7 E 3 8 2 6 0 1 G l  YOKE ASSY X 0000 EA X 2 - 0 0  0 0 1 2 3 1  
0 2  4 7 E 3 8 2 5 9 9 G l  S L I P  R I N G  I N S T  M 0000 EA 1 .OO 1 .OO 3 - 0 0  0 0 1 2 3 2  

. . . . . - - - - 
0 3  * * 4 7 E 3 8 2 5 9 9 - 1  SUPPORT TUBE M 0000 EA 1 .OO 1 .OO 1 - 0 0  0 0 1 2 3 3  
0 3  + * 4 7 E 3 8 2 5 9 9 - 2  SUPPORT PADS M 0000 EA 2 . 0 0  2 . 0 0  2 - 0 0  00 1 2 3 4  
0 3  4 7 E 3 8 2 4 8 6 P l  S I D E  SUPPORT M 0000 EA 1 .OO 1 .OO 3 - 0 0  0 0 1 2 3 5  
0 3  4 7 D 3 8 1 0 1 8  . - - . . . - . - - - ELEC INTERFACE X 0000 EA X 4 -00 00 1 2 3 6  
0 3  4 7 D 3 8  1020P 1 ROTOR S L I P R I N G  U N I T  M 0000 EA I .00 I .OO 5 - 0 0  0 0 1 2 3 7  
0 3  4 7 C 3 8  1 1 1  I P  1 BELLOWS J O I N T  M 0000 EA 1 .OO 1 .OO 6-00 0 0 1 2 3 8  
0 3  * * 4 7 E 3 8 2 5 9 9 - 7  CONDUIT T I E  BLOCK M 0000 EA 3 . 0 0  3 .OO 7 -00 0 0 1 2 3 9  .--- - - - -  - - - -  
0 3  * * 4 7 E 3 8 2 5 9 9 - 8  CONDUIT SPACER PAD M 0000 EA 6.00 6.00 8 - 0 0  - -  00 1 2 4 0  
0 3  4 7 E 3 8 2 5 9 9 P 9  CONDUIT 2 . 0 0  D I A  ' M 0000 EA 3 . 0 0  3 . 0 0  9 - 0 0  0 0 1 2 4 1  
0 3  4 7 E 3 8 2 5 9 9 P l O  CONDUIT 1 . 5 0  D I A  M 0000 EA 6 .OO 6 . 0 0  1 0 - 0 0  0 0 1 2 4 2  

* *  4 7 E 3 8 2 5 9 9 -  1 1  JUNCTION BOX H 0000 EA 1 .OO 1 .OO 1 1 - 0 0  0 0 1 2 4 3  
f f47E382599-  12  SEALING COLLAE M 0000 EA 1 . 0 0  l .00 1 2 - 0 0  0 0 1 2 4 4  
A 1 5 6 3 6  ADHESIVE.EPOXY B 0000 0 2  A R 1 3 - 0 0  0 0 1 2 4 5  
B 1 2 8 3 3  ADHESIVE.AL TAPE B 0000 F T  A R 1 4 - 0 0  00 1 2 4 6  
N 2 2 6 P 2 9 0 1 6 B  BOLT. LOCK B 0000 EA 1 2 . 0 0  - 1 2 . 0 0  1 5 - 0 0  0 0 1 2 4 7  
N402P 15B - WASHER B 0000 EA 1 6 . 0 0 .  1 6  .OO 1 6 - 0 0  00 I l!c 
N 2 2 P 2 9 0 3 2 B  BOLT B 0000 EA 4 .OO 4 .OO 17  -00 00 1 2 4 9  
N 2 6 4 P 2 9 B  NUT 1 / 2  B 5 0000 EA 4 . 0 0  4 .OO 1 8 - 0 0  0 0 1  2 5 0  
4 7 E 3 8 2 5 9 9 P 1 9  ANGLES M 0000 EA 2 . 0 0  2 .OO 1 9 - 0 0  0 0 1 2 5 1  
4 7 0 3 8  1 0 2 4 P 1  ROTARY P O S I T I O N  SR - M 0000 EA I .OO 1 . 0 0  2 0 - 0 0  - 00 1 2 5 2  

4 7 E 3 8 2 4 9 6 G l  LOW SPEED BRAKE I N S T  M 0000 EA 1 .OO 1 .OO 4 - 0 0  0 0 1 2 5 3  

-. 0 3  4 7 E 3 8 2 4 9 5 G l  LOW SP BK SPRT ASSY - - M 0000 EA 2 .OO 2 . 0 0  1 - 0 0  00 1 2 5 4  

0 4  4 7 E 3 8 2 4 0 7 P  1 LOW SP BK SPRT BRKT M 0000 EA 1 .OO 2 . 0 0  1 -00 00 1 2 5 5  
0 4  4 7 D 3 8 2 4 6 1 P l  LOW SPEED BRAKE M 0000 EA 4 . 0 0  8 .OO 2 -00 0 0 1 2 5 6  

. -. 0!-41[3382492P4 NUT PLATE M 0000 EA 2 .OO 4 . 0 0  3 - 0 0  0 0 1 2 5 7 -  
0 4  4 7 D 3 8 2 4 9 2 P 2  NUT PLATE M 0000 EA 2 .OO 4 .OO 4 -00 00 1 2 5 8  
0 4  4 7 D 3 8 2 4 9 2 P 1  NUT PLATE M 0000 EA 1 .OO 2 . 0 0  5 - 0 0  00 1 2 5 9  
0 4  4 7 D 3 8 2 4 9 2 P 3  NUT PLATE M 0000 EA 1 . 0 0  2 .OO 6-00 00 1 2 6 0  
0 4  47D3824SJ3P3 . NUT PLATE - M 0000 EA 2 .OO - 4 - .OO 7 - 0 0  0 0 1 2 6 1  
0 4  4 7 D 3 8 2 4 9 3 P l  NUT PLATE M 0000 EA 2 . 0 0  4 .OO 8 -00 00 1 2 6 2  
0 4  4 7 D 3 8 2 4 9 3 P 2  NUT PLATE M 0000 EA 1 . 0 0  2 .OO 9-00 00 1 2 6 3  
0 4  4 7 8 3 8 2 4 9 4 P  1 NUT PLATE M 0000 EA 8.00 1 6 . 0 0  1 0 - 0 0  00 1 2 6 4  

. 04 .  N4_6P22032B --- SCREW. FLAT HD B 0000 EA 3 8 2 0  7 6 . 0 0  1 1 - 0 0  00 1 2 6 5  
0 4  N402AP20B WASHER B 0000 EA 2 4  .OO 4 8  -00 1 2 - 0 0  00 1 2 6 6  

: 0 4  4 7 C 3 8 1 0 3 6 P 5  BOLT.FATIGUE RATED B 0000 EA 2 4 . 0 0  4 8 . 0 0  1 3 - 0 0  00 1 2 6 7  

0 3  4 7 C 3 8 1 0 3 6 P 3  . -. . - - - BOLT,FATIGUE RATED B 0000 EA 8 4 . 0 0  8 4 . 0 0  ' 2 - 0 0  00 1 2 6 8  



N NIN N N 

m w r - m  
r -b l - r -  
N N N N  
.-r-.- 
0 0 0 0  
0 0 0 0  

+ o m  .-N 

0 8 00  
9 . 9 9  .- .- -.- 

g X 8  . . 88 . 
C .- 7.- 

a a a  d a  
w w w  W W  

HOI 10 0 0  

. '  I 
-1 
t a a  
VI 

5 2 %  0 A 2 
n-1- w 
m u 2  a 
3 > m  
0 2  2a 
w w n  o w  

m  - 1 I  
+ > a  u a  
K K O  Z O  
n t w  w u  
VI w  VI 

I V  n z  
n o w  z a  
Z W - 1  E K  
a a w  o t  

0 0 0 ~ 0 0 0 0 0 0  
0 9 9  , 9 9 9 9 9 9  
O O O O ~ Q ) ~ ~ ( D ( D  
( P w w w  m m  

x o o  ? ? 8 8 8 s 8 s 8 $  
. . .  . 

0 0 0 0 m m m m r P ( D  
( O W U I P  m m  

a a a a a u a a a a a  
w W L u w w w w w w W W  

0 0 0 0 0  0 0 0 0 0  

8 8 s 0 s 8 s  0 0 0 0  0 0 0 0  o o o 8 o o o o o o o  

x m m s r n m m r m m m  

0'0 0 0 0 
o(o9 9 9 
- - N N N  

8 6 8 8 5  
- . -NNN 

4 4 4 4 4  
W W W W W  

0 0 0 0 0  

8 8 8 8 8  
0 0 0 0 0  

I a s s I  

I 
I 

o o o o o o o a a a  
o o o o o o o a a a  

o o o o a  o o o o a  
U Q Q N  
Q) 

N N P P 

a a a a  
w w w w  

u a u a ~  
w w w w o  

a a a a a a a a a  
WIW w  W wlw w  W LL 

m m r m ~ z n r r i ~  

I 
i 

t 
Z  

n v) a 
W Y A 
I- > a 
a 44 -1  w  
a - - a  VI 

o o x  
w  
3 O O K  , r n r n o w  

s 
0 

.I-+ 0 
t -.-a4 t -l 
4. - - + A  2 A  
L a ~ m n  0 0 -  - w w  - m w v ,  
c I I - r d - 1 Y I  
- 1 t ~ ) ~ 1 a a a v ~ ) >  
o ~ a a w w ~ o a c  
m z z s 3 r n ~ 1 ~ 1 ~ 3 a  

0 t a 
u z 3  
w m c l  
n o 0  

a m n w  
0 1s 
VIKW 
Z O >  I 
w  t 2 
V I O W K  

a 3 w  - +I- 
t '  VI 
w a  - a  
Y O 3 3  
V V ) W Y  
a z a v  
a w v o  
m m m A  

I 

-1 
0 t 
W V) 
t 
a u a m -  a - -  & 

0 0  0 0  - 2  
w  > 0 0  

. . Y  o o w w w  
a t  - -  - - o  n z c n m m  
a a t  - -  t - . o  0 0 0  
m ~ 3 a 0  ~ K ~ A K K K X I I  - - z w w  z w w  - w w w  
s c x x r l - Y x r t I C t X X X  
- - 1 v V ) V I J O r n V I - 1 V ) W w W W w  
1 o o a a o o a a o a w w - 1 - 1 ~  
V ) m - 1 3 3 m - 1 3 3 m 3 C t u L u  

! 

! I 
r- - N 

I I I 
q C C C  

m  m  P s f  g p  
m o o  oDm 
o m +  m o  
w a r n  w w  
P-C?m r- t -  
P W W  U P  
+ I - r -  * +  
r e p  * +  



7 2 4 1 - 1  TOPDOWN BREAKDOWN FOR ASSEMBLY 4 7 E 3 8 2 3 0 4 G l  WTG ASSY. MOD-5A 0 6 / 1 5 / 8 4  PAGE 3 1  

. . . - . - . - - - - - .  MODEL EA U N I T  000-1 .  - .  -. 

- - 

LVL I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY E X T / T O T  QTY ITEM/ FSCM CROSS 

. . . . - . - I N C  OUT APPLY C Y T-!ME REF OESG REF 

0 2  * * 4 7 € 3 8 7 0 8 1 - 3  P . F .  CAPACITOR M 0000 EA I nn I nn 3 -00 0 0 1 3 1  1 . . -- . . -- - -- - -  . 

02. * * 4 7 E 3 8 7 0 8 1 - 4  CYCLOCONVERTER M 0000 . EA 1 .OO 1 .OO 4 -00 0 0 1 3 1 2  
0 2  * * 4 7 E 3 8 7 0 8 1 - 5  SWITCHGEAR L INE-UP 1 . 0 0  1 .OO 5 - 0 0  0 0 1 3 1 3  M 0000 EA 
0 2  * * 4 7 E 3 8 7 0 8 1 - 6  INTERFACE CABINET M 0000 EA 1 .OO 1 . 0 0  6-00 0 0 1 3 1 4  - - - - 

0 2  * * 4 7 € 3 8 7 0 8 1 - 7  ELECTRONICS CABINET 1 .OO 1 .OO 7 -00 0 0 1 3 1 5  M 0000 EA 
0 2  _ - 4 7 A 3 8 0 0 6 8  . . 30-KVA XFMR SPEC M 0000 EA 1 .OO 1 . 0 0  - 8 -00 00 1 316- 
0 2  4 7 A 3 8 0 0 1 4  STATION BATTERY SPEC M 0000 EA 1 .OO 1 .OO 9 - 0 0  0 0 1 3 1 7  
0 2  4 7 A 3 8 0 0 6 7  CONT SYST U.P.S .SPEC M 0000 EA 1 .OO 1 .OO 1 0 - 0 0  0 0 1 3 1 8  
0 2  * * 1 7 E 3 8 7 0 8 1 - 1 1  ENG INSTR SUBSYSTEM M 0000 EA I .OO 1 .OO 1 1 - 0 0  0 0 1 3 1 9  

OFFICE EQPT I N S T L  0 2  - ._1247€38708 1 - 12  M 0000 EA 1 .OO I .OO 12:-00 00 1 3 2 0  
0 2  * * 4 7 E 3 8 7 0 8 1 - 1 3  HECO ELEC INTERFACE M 0000 EA 1 .OO 1 .OO 1 3 - 0 0  0 0 1 3 2 1  
0 2  * * 4 7 E 3 8 7 0 8 1 -  14 S I T E  OPERATOR TERM M 0000 EA 1 .OO I .OO 1 4 -00 0 0 1 3 2 2  
0 2  * * 4 7 € 3 8 7 0 8 1 - 1 5  FUSE PANELS M 0000 EA 2 .OO 2 .OO 1 5 - 0 0  0 0 1 3 2 3  

- 0 2  * * 4 7 E 3 8 7 0 8 1 -  1 6  A I R  COND-& HEATER M 0000 EA 1 .OO 1 .OO 1 6 - 0 0  00 1 3 2 4 -  
0 2  * * 1 7 E 3 8 7 0 8 1 -  17 COM DATA SYSTEM M 0000 EA I .OO I .00 1 7 - 0 0  00 1 3 2 5  
0 7  4 7 E 3 8 7 1 1 2 G l  SYS DISPLAY PNL ASSY M 0000 EA 1 .OO 1 .OO 1 8 - 0 0  00 1 3 2 6  

~ 3 - 4 7 D 3 8 1 0 6 O P l  -. VIDEO MONITOR M 0000 EA 1 .OO 1 . L O  1 - 9 0  0 0 1 3 2 7  
0 3  4 7 E 3 8 7 0 2 7 G l  ASSY.WTG CONTROL PAN* * 0000 EA 1 .OO 1 . 0 0  2 - 0 0  0 0 1  3 2 8  

0 4  4 7 D 3 8 7 0 2 8 P 1  PANEL.FRONT.WTG CONT* * 0000 EA 1 .OO 1 .OO 1 - 0 0  0 0 1 3 2 9  
0 4  4 7 0 3 8 7 0 2 9 P  1 CONNECTOR PANEL, WTG* 1 .OO 1 .OO 2 - 0 0  * 0000 EA. 0 0 1 3 3 0  0 0 
0 4  CS.-A-3-  17  CHASSIS.  S IDE B 5 0000 EA 1 .OO 1 .OO 3 - 0 0  6 6 6 6  0 0 1 3 3 1  1 3 

B 5 0000 EA 1.00 1 .OO 
- 

0 4  BC-A-17  BOTTOM COVER 4 - 0 0  6666 0 0 1 3 3 2  p3= 
0 4  TC-A-17  TOP COVER I .00 1 .OO B 5 0000 EA 5 - 0 0  6 6 6 6  0 0 1 3 3 3  

... 9% Ens HANOLE B 5 0000 EA 2 .OO 2.01) 6-00 0 8 7 3 0  0 0 1 3 3 4  08 ng 
0 4  CR 104PBM92R6C PUSHBUTTON.M~EHROOM * 1 .OO 1 .OO 7 - 0 0  2 2 9 5  0 0 1 3 3 5  :a irA * 0000 EA 
0 4  CR104PSK47A92Z SWITCH.4 P O S I T I O N  NO* * 0000 EA 1 .OO 1 .OO 8 - 0 0  2 2 9 5  0 0 1 3 3 6  
0 4  2 0 0 0 1  METER.120V.60HZ B 5 0000 EA 1 .OO 1 .OO 9-00 7 4 4 0 0  0 0 1 3 3 7  0 91 
0 4  CR103HC2001G INDICATOR L IGHT.  GRE* * 0000 €A 1 . 0 0  1 .OO 1 0 ~ 0 0  2 2 9 5  0 0 1 3 3 8  '> 
0 4  CR103HC2001R INDICATOR L I G H T .  RED * 0000 EA 1 .OO 1 .OO 1 1 - 0 0  2 2 9 5  0 0 1 3 3 9  f? g: 
0 4  GE327 LAMP 0000 EA 2 . 0 0  2 .OO 1 2 - 0 0  8 8 0 6  0 0 1 3 4 0  E7 
0 4  N 7 0 0 3 P 1 4 2 5 0  RESISTOR, WIRE WOUND* 1 .OO 1 .OO 1 3 - 0 0  0 0 1 3 4 1  Y< ej' * 0000 EA 
0 4  P T 0 7 S E - 1 8 - 1 1 P  - - - -- - - - CONNECTOR ELEC 1 1  P I N  * 0000 EA 1 .OO 1 .OO 1 4 - 0 0  7 7 8 2 0  0 0 1 3 4 2  
0 4  1 7 2 3 6  POWER CORD B 5 0000 €A 1 . 0 0  1 .OO 1 5 - 0 0  1 6 4 2 8  0 0 1 3 4 3  
0 4  9 3 9  STRAIN R E L I E F . S M I T H  1 .OO 1 .OO 1 6 - 0 0  8 3 3 3 0  0 0 1 3 4 4  B 5 0000 EA 
0 4  4 7 A 3 8 0 0 6 9 P 3  I NAMEPLATE.IDENT ( d l )  ' 0000 EA 1 .OO I .OO 1 7 - 0 0  0 0 1 3 4 5  
0 4  4 7 A 3 8 0 0 6 9 P 7 1  -. . . . . . . - . - . NAMEPLATE.IOENT(GND) * 0000 EA 1 .OO 1 .OO 1 8 - 0 0  001346- 
0 4  N P - 2 0 6 4 1 7  NAMEPLATE B 5 0000 €A 1 .OO 1 .OO 1 9 - 0 0  0 0 1 3 4 7  
0 4  4 7 A 3 8 0 0 7 0 P 3  NPL. AN/REV STATUS 1 .OO 1 .OO 2 0 - 0 0  00 1 3 4 8  * 0000 EA 
0 4  N 1 5 3 P 1 3 0 0 5  SCREW. PAN HO 0000 EA 2 . 0 0  2 .OO 2 1 - 0 0  0 0 1 3 4 9  
0 4  N 1 5 3 P 1 5 0 0 6  SCR. PH. #_8-32 * 0000 EA 1 2 . 0 0  !2 .OO 2 2 - 0 0  00 1 3 5 0  
0 4  N 1 5 3 P 1 6 0 0 6  SCR. PH. # l o - 3 2  0000 EA 4 .OO 4 .OO 2 3 - 0 0  0 0 1 3 5 1  
0 4  N 1 5 3 P 1 6 0 1 2  SCREW.PAN HO 1 1 0 - 3 2 X *  * 0000 €A 1 .OO 1 .OO 2 4 - 0 0  0 0 1 3 5 2  . - -  - - -  
0 4  N67AP 1 5 0 0 8  SCREW. FLAT HD B 5 0000 EA 8.00 8.00 2 5 - 0 0  00 1 3 5 3  
9 4  N415P13-  WASHER. LOCK. 16 . . * 0000 EA 2 . 0 0  2 .OO 2 6 - 0 0  - 0 0 1 3 5 4  
0 4  N4 15P16 WASHER. LOCK. # B  * 0000 EA 1 6 . 0 0  1 6 . 0 0  2 7 - 0 0  00 1 3 5 5  

WASHER. FLAT.  1 1 0  
WASHER. LOCK. 1 1 0  
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. . . - - - - - . - . . . . . - MODEL €A U N I T  0 0 0 0 0 1 - ~ ~ -  .. -- 
1; :  ' '  - - -----  ECN ------ 

L V L  I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/ FSCM CROSS 
. . . - - - - -. - - I N C  OUT APPLY C Y TIME REF DESG REF 

6 

0 4  N 2 2 6 P 1 3  N U T . P L A I N  HEX, # 6 - 3 2  * 0000 EA 2 .OO 2 .OO 3 0 - 0 0  00 1 3 5 8  
0 4  _)226P 1 5  NUT. HEX. # 8 - 3 2  B 5 0000 EA 4 .OO 4 .OO 3 1 - 0 0  --- -- ---  00 1 3 5 9  
0 4  N 2 2 6 P 1 6  NUT HEX. # l o - 3 2  0000 EA 6.00 6.00 3 2 - 0 0  00 1 3 6 0  
0 4  18RA-8FLX TERMINAL LUG,CRIMP(2* B 5 0000 EA 3 . 0 0  3 .OO 3 3 - 0 0  5 6 5 0 1  0 0 1 3 6 1  
0 4  18RA- IOFLX TERMINAL LUG,CRIMP(2* B 5 0000 EA 1 .OO 1 . 0 0  3 4 - 0 0  5 6 5 0 1  0 0 1 3 6 2  
0 4  RB4 - . . . - - - - . - - - - WIRE J O I N T  * 0000 €A 1 .OO 1 .OO 

. . 3 5 - 0 0  5 6 5 0 1  O O i 3 6 3  
0 4  4 4 A 0 1 1 1 -  1 6 - 9  WIRE. AWG # I 6  B 5 0000 FT A R 3 6 - 0 0  0 6 0 9 0  0 0 1 3 6 4  
0 4  RC6 WIRE J O I N T  * 0000 EA 1 .OO 1 .OO 3 7 - 0 0  5 6 5 0 1  0 0 1 3 6 5  
0 4  47A380071PAR SLEEVING. SHRINK 0000 FT A R 3 8 - 0 0  00 1 3 6 6  

._ 04 - 47A38iO3883 TAPESLACING -. * 0000 F I  A R 3 9 - 0 0  001361_ 
0 4  SN6OWRMAP2 SOLDER / QQ-5-57! B 5 0000 L B  A R 4 0 - 0 0  00 1 3 6 8  
0 4  4 7 0 3 8 7 0 3 0  SCHEMATIC DIAGRAM E L *  X 5 0000 EA X 4 1 - 0 0  0 0 1 3 6 9  
0 4  4 7 A 3 8 0 0 5 2  ELECTRICAL FAB. STD X 5 0000 EA X 4 2 - 0 0  0 0 1 3 7 0  

. . - - - . . - .. .- 
0 3  4 7 ~ 3 8 7 0 9 1 ~ 1  ASSY.GENERATOR PANEL M 0000-EA 1 .OO 1 .OO 3 - 0 0  0 0 ~  

0 4  4 7 E 3 8 7 1 0 5 P l  PANEL. FRONT B 0000 €A 1 .OO 1 .OO 1 - 0 0  0 0 1 3 7 2  
-. 0 4 - 2 7 E 3 8 7 0 9 1 P 2  PANEL. S I D E  B 0000 EA 1 .OO 1 .OO 2 - 0 0  0 0 1 3 7 3  

0 4  4 7 D 3 8 7 1 0 6 P l  PANEL. REAR B 0000 EA 1 .OO I .OO 3 - 0 0  00 1 3 7 4  
0 4  FCA4 HANDLE B 5 0000 EA 2 . 0 0  2 .OO 4 - 0 0  0 8 7 3 0  0 0 1 3 7 5  
0 4  4 7 D 3 8 7  107P 1 SGL CD FR. .MODIFIED B 0000 EA 1 .OO 1 .OO 5-00 00 1 3 7 6  

BRACKET. CARD FRAME - - - 04 2 Z D 3 8 7  l O 8 P 1  . . . B 0000 EA- 1 .OO 1 .OO -- 6 - 0 0  0 0 1 3 7 7  
0 4  DM-3100N D I G I T A L .  METER B 5 0000 EA 6.00 6 . 0 0  7 - 0 0  5 0 5 2 1  0 0 1 3 7 8  
0 4  5 8 - 2 0 7 3 0 8 2  EDGE CONNECTOR B 5 0000 EA 6 . 0 0  6 . 0 0  8 - 0 0  5 0 5 2 1  0 0 1 3 7 9  
0 4  4 7 D 3 8 7 0 8 9 G  1 ASSY,MTR SIG CONDTNR M 0000 €A 3 . 0 0  3 . 0 0  9-00 0 0 1 3 8 0  

-- 
05 4 7 E 3 8 7  1 1 6 P 1  D R I L L  & TRIM M 0000 EA I .05 3 . 0 0  1-00 0 0 1 3 8 1  
0 5  AWG-22-TYPE-S BUS WIRE/QQ-W-343 B 5 0000 FT A R 2 - 0 0  00 1 3 8 2  

- - 

0 5  47A381044PAR SLEEVING.TEFLON * 0000 F T  A R 3 - 0 0  0 0 1 3 8 3  

O?.IC-31! I%.-- SOCKET. 1 4  P I N  B 0000 EA 2 . 0 0  6.00 4 - 0 0  5 5 3 2 2  001384- .  
0 5  I C - 3 1 6 - S G T  SOCKET. 1 6  P I N  B 0000 EA 4 .OO 1 2  .OO 5 - 0 0  5 5 3 2 2  0 0 1 3 8 5  
0 5  SN60WRMAP2 SOLDER / QQ-5-571 B 5 0000 L B  AR 6-00 00 1 3 8 6  
0 5  4 7 D 3 8 7 0 9 2  SCHEMATIC X 0000 EA X 7 -00 0 0 1 3 8 7  
0 5  - _ 4 2 3 8 0 0 5 2  ELEZCTICAL FAB. STD X 5 0000 EA X e-oo-.-- 00 1 3 8 8  
05 I N 4 1 4 8  DIODE B 7 0000 EA 1 .oo.. 3 . 0 0  CR1 -00 0 1 2 9 5  0 0 1 3 8 9  
05 I N 4 1 4 8  DIODE q 7 0000 EA 1 .OO 3 .OO CR2 -00 0 1 2 9 5  0 0 1 3 9 0  
0 5  I N 4 1 4 8  DIODE B 7 0000 €A 1 . 0 0  3 . 0 0  CR3 -00 0 1 2 9 5  0 0 1 3 9 1  

_ . ? ?  .. 1 N 4 . 1 4 8  . DIODE .- - B 7 0000 E A  - I .oo 3 . 0 0  CR4 - -00 0 1 2 9 5  0 0 1 3 9 2  
05 I N 4 1 4 8  DIODE B 7 0000 EA 1 .OO 3 . 0 0  CR5 -00 0 1 2 9 5  0 0 1 3 9 3  
05 I N 4 1 4 8  DIODE B 7 0000 EA 1 .OO 3 .OO CR6 -00 0 1 2 9 5  0 0 1 3 9 4  
0 5  I N 4 1 4 8  DIODE B 7 0000 €A 1 .OO 3 .OO CR7 -00 0 1 2 9 5  0 0 1 3 9 5  

.. 0 5  J e t 4 8  DIODE B 7 0000 EA 1 .OO 3 . 0 0  CR8 -00 0 1 2 9 5  0 0 1 3 9 6  
0 5  I N 4  1 4 8  DIODE B 7 0000 EA 1 .OO 3 .OO CR9 -00 0 1 2 9 5  0 0 1 3 9 7  
05 CKROSBX22 IKR CAPACITOR. 2 0 0  PF B 0000 EA 1 .OO 3 . 0 0  C 1  -00 0 0 1 3 9 8  
0 5  199D106X0010BB 1 CAPACITOR. 1 0  MFD B 0000 EA I .OO 3 . 0 0  C 2  -00 5 6 2 8 9  0 0 1 3 9 9  
05 C K R ~ ~ B X I O ~ K R  -- - . - - - - - - - - - CAPACITOR. . O 1  MFD --- - B 0000 EA 1 .OO 3 . 0 0  C 3  - 02 0 0 1 4 0 0  
0 5  CKROGBX 104KR CAPACITOR. .I MFD B 0000 EA I .OO 3 . 0 0  C4 -00 0 0 1 4 0 1  
0 5  CKROGBX104KR CAPACITOR. . 1  MFD B 0000 EA 1 .OO 3 . 0 0  C 5  -00 00 1 4 0 2  

1 0 5  T - 1 R 2 - T  TERMINAL B 0000 EA 1 .OO 3.00 E l  -00 5 5 3 2 2  0 0 1 4 0 3  
B -. . 

5 

e - :! . ... - - - - - - -  -- 
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. . . . - . - . . - -. . . . . - MODEL EA U N I T  000001- -  - 

- - - - - - - ECN ------ 
LVL I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG P L - L A T E  P T CYCLE U/M PL-QTY EXT/TOT QTY I T E M /  FSCM CROSS 

.. . - -. I N C  OUT APPLY C Y T I M E  REF DESG .- REF 

0 5  T - 1 R 2 - T  TERMINAL B 0000 EA 1 .OO 3 . 0 0  E l 0  -00 5 5 3 2 2  0 0 1 4 0 4  
05. -T--!!?E . . TERMINAL .- B OOOg EA ' 3.00 El! -00 5 5 3 2 2  0 0 1 4 0 5  
0 5  T - 1 R 2 - T  TERMINAL B 0000 EA I .OO 3 . 0 0  E l 2  -00 5 5 3 2 2  0 0 1 4 0 6  
0 5  T - 1 R 2 - T  TERMINAL B 0000 EA . 1  .OO 3.00 E l 3  -00 5 5 3 2 2  0 0 1 4 0 7  
0 5  T - 1 R 2 - T  TERMINAL B 0000 €A 1 .OO 3.00 E l 4  -00 5 5 3 2 2  0 0 1 4 0 8  
0 5  T - 1 R 2 - T  TERMINAL B 0000 EA 1 .OO 3.00 E l 5  -00 5 5 3 2 2  0 0 1 4 0 9  -- 
0 5  T - 1 R 2 - T  TERMINAL B 0000 EA 1 .OO 3.00 E l 6  -00 5 5 3 2 2  0 0 1 4 1 0  
0 5  T - 1 R 2 - T  TERMINAL B 0000 EA 1 .OO 3 . 0 0  E l 7  -00 5 5 3 2 2  0 0 1 4 1  1 
0 5  T - 1 R 2 - T  TERMINAL B 0000 EA I .OO 3.00 E l 8  -00 5 5 3 2 2  0 0 1 4 1 2  
? ! . . 21R2-T  .. TERMINAL - B 0000 EA 1 .OO _ 3.00 E l 9  -0_0__55322 0 0 1 4 1 3  
0 5  T - 1 R 2 - T  TERMINAL B 0000 EA I .OO 3.00 € 2  -00 5 5 3 2 2  0 0 1 4 1 4  
0 5  T - 1 R 2 - T  TERMINAL B 0000 EA 1 . 0 0  3.00 € 3  -00 5 5 3 2 2  0 0 1 4 1 5  - - --.  . . - -  
0 5  T - 1 R 2 - T  TERMINAL B 0000 EA 1 .OO 3 . 0 0  € 4  -00 5 5 3 2 2  0 0 1 4 1 6  
0?--T-1R2-1.. TERMINAL B -0000 EA 1 . 0 0  3.00 €5-- _ -00 5 5 3 2 2  0 0 1 4 1 7 -  
0 5  T - 1 R 2 - T  TERMINAL B 0000 EA 1 .OO 3.00 E 6  -00 5 5 3 2 2  0 0 1 4 1 8  

TERMINAL 
TERMINAL 

0 5 .  T - 1 R 2 - T  TERMINAL B 0000 EA 1 .OO 3.00 € 9  -00 5 5 3 2 1 _ 0 0 1 4 2 1  
0 5  5 3 1 5 1 - 1  RELAY B 7 0000 EA 1 .OO 3 . 0 0  K 1  -00 1 8 3 4 2  0 0 1 4 2 2  

RELAY 
RELAY - - . - - - . . - . -- 

0 5  RCRO5G 1 0 2  JS  RESISTOR,  1K B 7 0000 >A 1 .OO 3 . 0 0  R 1  -09.- 0 0 1 4 2 5  
05 R N C 5 5 H 1 0 0 2 F S  RESISTOR B 5 0 0 0 O  EA 1 .OO 3 . 0 0  R 1 0  - 00 0 0 1 4 2 6  
0 5  R N C 5 5 H 1 0 0 2 F S  RESISTOR B 5 0000 EA 1 .OO 3 . 0 0  R 1 1  - 00 0 0 1 4 2 7  - - 
0 5  R N C 5 5 H 1 0 0 2 F S  RESISTOR B 5 0000 EA I .OO -00 0 0 1 4 2 8  3.00 R 1 2  
05-_-!NC55HI 1 0 1 F S  . .. RESISTOR,  1 . 1 K  - B 5 O O O O  EA - 1 .OO 3,00 R 1 3  - 00 0 0 1 4 2 9  
0 5  R N C 5 5 H 1 0 0 2 F S  RESISTOR B 5 0000 EA 1 .OO 3 . 0 0  R 1 4  - 00 0 0 1 4 3 0  
0 5  R N C 5 5 H 1 0 0 2 F S  RESISTOR B 5 0000 EA I .OO 3.00 R 1 5  - 00 0 0 1 4 3 1  
0 5  R N C 5 5 H 1 0 0 2 F S  RESISTOR B 5 0000 EA 1 .OO 3.00 R 1 6  - 00 0 0 1 4 3 2  
0 5  - R N C 5 5 H 1 0 0 2 F S  RESISTOR B 5 0000 EA 1 . 0 0  3.00 R 1 7  - 00 0 0 1 4 3 3  
0 5  R N C 5 5 H 1 0 0 2 F S  RESISTOR B 5 0000 EA 1 .OO 3 .00 R 1 8  -00 0 0 1 4 3 4  
0 5  R N C 5 5 H 1 0 0 2 F S  RESISTOR B 5 0000 EA 1 .OO 3 . 0 0  R 1 9  - 00 0 0 1 4 3 5  
0 5  RCRO5GIO2JS RESISTOR.  1K B 7 0000 EA 1 .OO 3.00 R 2  - 00 0 0 1 4 3 6  
0 5  6 4 Y  1 0 3  . POTENTIOMETER. 1 0 K  B 0020 €A i .OO 3.00 R 2 0  - -00 0 2 1  1 1  0 0 1 4 3 7  
0 5  6 4 Y  1 0 2  POTENTIOMETER. ' I K  B 0000 EA 1 .OO 3.00 R 2 1  -00 0 2 1 1 1  0 0 1 4 3 8  
05 6 4 Y 1 0 3  POTENTIOMETER. 1 0 K  B 0000 EA 1 .OO 3 .OO R 2 2  -00 0 2 1  I I 0 0 1 4 3 9  
0 5  6 4 Y  1 0 2  POTENTIOMETER. 1K B 0000 EA 1 .OO 3.00 R 2 3  -00 0 2 1 1 1  0 0 1 4 4 0  

. . 05 5 4 Y  1 0 3  - POTENTIOMETER, 10K B 0000 EA 1 .OO 3:00 R 2 4  -00 0 2 1 1 1  0 0 1 4 4 1  
0 5  6 4 Y 1 0 2  POTENTIOMETER. I K  B 0000 EA 1 .OO 3.00 R 2 5  -00 0 2 1 1 1  0 0 1 4 4 2  
0 5  RCRO5G102JS RESISTOR.  1K B 7 0000 EA 1 .OO 3.00 R 3  -00 0 0 1 4 4 3  
0 5  RCRO5G102JS RESISTOR.  1K B 7 0000 EA 1 .OO 3 . 0 0  R 4  - 00 00 1 4 4 4  
0 5  R C R 0 5 G 4 7 1 J S  RESISTOR,  4 7 0  B 7 0000 E A -  I .OO 3.00 R 5  - 00 0 0 1 4 4 5  
0 5  R N C 5 5 H 2 4 9 0 F S  RESISTOR.  2 4 9  B 0000 EA 1 .OO 3 .OO R 6  -00 0 0 1 4 4 6  
0 5  R N C 5 5 H 2 4 9 0 F S  RESISTOR.  2 4 9  B 0000 EA 1 . 0 0  3 . 0 0  R 7  -00 0 0 1 4 4 7  
05 R N C 5 5 H 2 4 9 0 F S  RESISTOR.  2 4 9  B 0000 EA 1 . 0 0  3 .OO R 8  - 00 0 0 1 4 4 8  
0 5  R N C 5 5 H 1 0 0 2 F S  - - -- - - -- .. - R E 5 1  STOR B 5 0000 EA 1 . 0 0  3 .00 R 9  - 00 0 0 1 4 4 9  
0 5  S N 7 4 7 5 N  

--- 
4 - B I T  B I S T A B L E  L C H  B 5 0000 EA I .OO 3 . 0 0  U 1  -00 0 1 2 9 5  0 0 1 4 5 0  

0 5  U H P - 4 0 7  DR l VER B 7 0000 EA 1 .OO 3 . 0 0  U 2  -00 5 6 2 8 9  0 0 1 4 5 1  
5 0 5  T L 0 8 4 C N  QUAD JFET DPNL AMPL B 7 0000 EA 1 .OO 3.00 U 3  -00 0 1 2 9 5  0 0 1 4 5 2  

- - . . .- - - - -- - 



' 7241-1  TOPDOWN BREAKDOWN FOR ASSEMBLY 4 7 E 3 8 2 3 0 4 G 1  WTG ASSY. MOD-5A 0 6 / 1 5 / 8 4  PAGE 3 4  :'+A 

. -- MODEL EA U N I T  0 0 0 0 0 1  - L a. 
L V L  I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/  FSCM CROSS 

I N C  OUT APPLY C Y TIME . - - - . - - -. . - - - . - REF DESG R E  

0 4  AML 12CBC3AA SWITCH.(MOM) B 0000 EA 9.00 9 1 0 0  1 0 - 0 0  9 1 9 2 9  0 0 1 4 5 3  . . . - . - - - - - - - - . . . . - -. - . - - 
0 4  + * 4 7 € 3 8 7 0 9 1 - 1 1  LENS, ENGRAVED M 0000 EA 1 .OO 1 .OO 1 1 - 0 0  0 0 1 4 5 4  
0 4  * * 4 7 E 3 8 7 0 9 1 - 1 2  LENS. ENGRAVED 
0 4  * * 4 7 E 3 8 7 0 9 1 - 1 3  LENS. ENGRAVED 

- 04_--'+47E38709 1 - 1 4  LENS. ENGRAVED B 0000 EA 2 .OO 2 . 0 0  1 4 - 0 0  0 0 1 4 5 7  
0 4  * * 4 7 € 3 8 7 0 9 1 - 1 5  LENS. ENGRAVED B 0000 EA 2 .OO 2 .OO 1 5 - 0 0  0 0 1 4 5 8  
0 4  * * 4 7 E 3 8 7 0 9 1 -  1 6  LENS. ENGRAVED 
0 4  * * 4 7 E 3 8 7 0 9 1 - 1 7  LENS. ENGRAVED 
04-- * * 4 7 E 3 8 7 0 9 1 - 1 8  LENS. ENGRAVED B 0000 EA 3 .OO 3 .OO 1 8 - 0 0  0 0 1 4 6 1  
0 4  AML2 1GBA2AC SWITCH.(MOM) B 5 0000 EA 6.00 6 . 0 0  1 9 - 0 0  9 1 9 2 9  0 0 1 4 6 2  
0 4  8 6  LAMP.INCANDESCENT 
0 4  4 7 D 3 8 7 1 1 3 G l  SECURITY ALARM BOARD 

.. - . -. . -- 
0 5  11-DE-6P COMPONENT CARD M 0000 EA 1 . 0 0  1 .OO 1 - 0 0  5 0 1 2 5  0 0 1 4 6 5  
0 5  E - 1  CARD EJECTOR M 0000 EA 1 .OO I .OO 2 - 0 0  5 0 1 2 5  0 0 1 4 6 6  
0 5  T - 1 S F 2 - T  WIRE WRAP P I N  B 5 0000 EA 6.00 6.00 3 - 0 0  5 5 3 2 2  0 0 1 4 6 7  
0 5  AWG-22-TYPE-S - .. -- BUS WIRE/QQ-W-343 B 5 0000 F T  A R 4 -00 0 0 1 4 6 8  
0 5  4 7 A 3 8 1 0 4 4 P 5  SLEEVING B 0000 F T  A R 5 - 0 0  00 1 4 6 9  
0 5  IC-314-WWG SOCKET. 14  P I N  B 0000 EA 7 .OO 7 .OO 6-00 5 5 3 2 2  0 0 1 4 7 0  
0 5  IC-316-WWG SOCKET. 1 6  P I N  B 0000 EA 3 .OO 3 . 0 0  7 - 0 0  5 5 3 2 2  0 0 1 4 7 1  

ADAPTER PLUG 0 5  AP-616-G-E - _  . . . . .-. M 0000 EA 2 .OO 2 . 0 0  8-00 5 5 3 2 2  0 0 1 4 7 2  
0 5  4 7 D 3 8 7  1 0 0  SCHEMATIC X 0000 EA X 9 - 0 0  0 0 1 4 7 3  
0 5  * * 4 7 D 3 8 7 1 1 3 - 1 0  WIRE L I S T  X 0000 EA X 1 0 - 0 0  0 0 1 4 7 4  
0 5  4 7 A 3 8 0 0 5 2  ELECTRICAL FAB. STD X 5 0000 EA X 1 1 - 0 0  0 0 1 4 7 5  
0 5  SN60WRMAP2 . . . . . - - SOLDER / 0 0 - 5 - 5 7 1  B 5 0000 L B  A R 1 2 - 0 0  0 0 1 4 7 6  
0 5  47B381099PAR WIRE.AWG 3O.SLDRLESS B 0000 FT A R 1 3 - 0 0  0 0 1 4 7 7  
0 5  I N 4 1 4 8  DIODE B 7 0000 EA 1 .OO 1.00 CR1 -00 0 1 2 9 5  0 0 1 4 7 8  
0 5  CKOGBXIO3K CAPACITOR. .O1 MFO B 5 0000 EA 1 . 0 0  1 . 0 0  C1 -00 9 5 2 7 5  0 0 1 4 7 9  

.. . 95 . S C ( 0 6 B ! ? 4 K - .  .. . CAPACITOR. - 1  MFD B 5 0 0 0 0  EA 1 .OO - - - 1 .OO - C2 -. - . - - - -00 - 9 5 2 7 5  - - - - 0 0 1 4 8 0  
0 5  CKOGBX103K CAPACITOR. . O 1  MFD B 5 0000 EA 1 .OO 1 .OO C3 -00 9 5 2 7 5  0 0 1 4 8 1  
0 5  CK06BX473K CAPACITOR. . 4 7  MFD B 7 0000 EA 1 .OO 1 .OO C4 - 00 0 0 1 4 8 2  
0 5  CK06BX104K CAPACITOR. .I MFD B 5 0000 EA 1 .00 1 .OO C5 -00 9 5 2 7 5  0 0 1 4 8 3  

_. 9: .  . a z : l n  RELAY B 0000 EA 1 .OO 1 . 0 0  K 1  - 0 0 - 0 5 2 9 2  0 0 1 4 8 4  
0 5  RCR05G203JS RESISTOR. 20K ' B 0000 EA 1 .OO 1 . 0 0  R1 -00 0 0 1 4 8 5  
0 5  RCR2OG681JS RES. 6 8 0  OHMS. 1 / 2  W E l50000  EA 1 .OO 1 .OO R 1 0  - 00 0 0 1 4 8 6  
0 5  RCR05G202JS RESISTOR. 2K B 7 0000 EA 1 .OO 1 .OO R I I  - 00 0 0 1 4 8 7  

.._r)5 " 4 7 D 3 8 7 1 1 3 - R 1 2  VARISTOR -. . . - . . - B 0000 EA 1 .OO 1 . 0 0  R 1 2  - 00 0 0 1 4 8 8  
0 5  3 0 0 9 - P - 5 0 3  POTENTIOMETER. 50K B 0000 EA 1 . 0 0  1 . 0 0  R2 -00 3 2 9 9 7  0 0 1 4 8 9  
0 5  RCR05G563JS RESISTOR. 5 6 K  B 0000 EA 1 .OO 1 .OO R3 -00 00 1 4 9 0  
0 5  RCR05G203JS RESISTOR. 20K B 0000 EA 1 .OO 1 . 0 0  R4 -00 0 0 1 4 9 1  
0 5  3 0 0 9 - P - 1 0 4  . . . . - . - - POTENTIOMETER. I D 0  K B 0000 EA 1 .OO 1 . 0 0  R5 -00 3 2 9 9 7  0 0 1 4 9 2  
0 5  RCR05G753JS RESISTOR. 75K B 0000 EA 1 .OO -00 00 1 4 9 3  1 . 0 0  R6 
0 5  RCROPG68OJS RES. 6 B  OHMS. 1 / 4  W B 0000 EA 1 .OO 1 . 0 0  R7 -00 0 0 1 4 9 4  
05 RCR05G 1 0 3 J S  RESISTOR. 10K B 7 0000 EA 1 . 0 0  1 .OO RE - 00 0 0 1 4 9 5  
0 5 -  RCRO5G103JS RESISTOR. 10K B 7 0000 EA - 1 .OO 1 .OO R9 - 00 0 0 1 4 9 6  
0 5  MC 1 4 0 1  3BCP DUAL D F L I P - F L O P  B 0000 EA . 1 .OO 1 . 0 0  U 1  -00 0 4 7 1 3  0 0 1 4 9 7  
0 5  MC 14081BCP QUAD 2- INPUT AND G M 0000 EA 1 .OO 1 . 0 0  U I O  -00 0 4 7 1 3  0 0 1 4 9 8  

1 0 5  MC14541BCP PROGRAMMABLE DSC-TMR M 0000 EA 1 .OO 1 .OO U 1 1  -00 0 4 7 1 3  0 0 1 4 9 9  
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- . . - . - - - - MODEL EA U N I T  O O e 1  .- . -. - 

-------  ECN ------  
L V L  I D E N T I F I C A T I O N  NO. NOMENCLATURE OWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/  FSCM CROSS 

. - - - - - . . - I N C  OUT APPLY C Y TIME -- REF OESG R E F  

0 5  MC14071BCP QUAD 2 - I N P U T  OR GATE M 0000 EA I .OO 1 .OO U 1 2  -00 0 4 7 1 3  0 0 1 5 0 0  - - 

0 5  MC14490FP - . - . . . - - -. . - CONTACT DEBOUNCER . . B L O O O O  EA 1 .OO 1:OO U2 -00 0 4 7 1 3  0 0 1 5 0 1  
0 5  UNC-4401A LATCH/DRIVER B 0000 EA 1 .OO I .OO U 4  -00 8 0 1 8 3  0 0 1 5 0 2  . - -  .. - . -  - - .  - 

0 5  MC14528BCP DUAL MONOSTABLE MV 1 .OO 1 .OO U 5  -00 0 4 7 1 3  0 0 1 5 0 3  B 0000 EA 
05 MC14011BCP QUAD 2- INPUT NAND G B 0000 EA 1 .OO 1 .OO U 8  -00 0 4 7 1 3  0 0 1 5 0 4  

---Cl5 MC14541BCP - - PROGRAMMABLE OSC-TMR-- M 0000 EA 1 .OO 1 .oo U 9  - -00 0 4 7 1 3  0 0 1 5 0 5  

0 4  2 T l B 2 1 5  RELAY B 0000 EA 3 . 0 0  3 . 0 0  2 2 - 0 0  0 2 2 8 9  0 0 1 5 0 6  . - 

* * 4 7 E 3 8 7 0 9 1 - 2 3  PANEL. S I D E  1 .OO 1 .OO 2 3 - 0 0  00 1 5 0 7  B 0000 EA 
1 0 8 - 0 9 0 2 - 0 0 1  . BANANA JACK (RED) B 5 0000 EA 1 2 . 0 0  1 2 . 0 0  2 6 - 0 0  7 4 9 7 0  001508- 
1 0 8 - 0 9 0 3 - 0 0 1  BANANA JACK (ELK)- 1 2 . 0 0  12  .OO 2 7 - 0 0  7 4 9 7 0  0 0 1 5 0 9  B 5 0000 EA 
P T 0 7 A -  1 4 - 5 P  RECEPTACLE. JAM NUT B 0000 EA 1 . 0 0  1 .00 2 9 - 0 0  7 7 8 2 0  0 0 1 5 1 0  . - -  . . - - -  .. - - 

DBM-25P CONNECTOR B 5 0000 EA 2 . 0 0  2 . 0 0  3 0 - 0 0  7 1 7 8 5  0 0 1 5 1 1  
3 3 4 1 - 1 L  - JACK SOCKET K I T  * 0000 EA 2 . 0 0  2 . 0 0  3 1 - 0 0  5 2 7 6 0  0 0 1 5 1 2  
4 7 A 3 8 0 0 5 2  ELECTRICAL FAB. ST0 X 5 0000 EA X 3 2 - 0 0  0 0 1 5 1 3  
4 7 E 3 8 7  1 0 3  SCHEMATIC 
* * 4 7 E 3 8 7 0 9  1 - 3 4  WIRE L I S T  
SNGOWRMAP2 SOLDER / QQ-S-571 B 5 0 0 0 0  L B  A R 3 5 - 0 0  - 0 0 1 5 l 6 -  
AWG-22-TYPE-S BUS WIRE/QQ-W-343 A R 3 6 - 0 0  0 0 1 5 1 7  B 5 0000 F T  
4 4 A O 1 1 1 - 2 4 - 9  WIRE. AWG 2 4  B 5 0000 FT A R 3 7 - 0 0  0 6 0 9 0  0 0 1 5 1 8  
4 7 A 3 8 1 0 4 5 P 5  CABLE CLAMP B 0000 EA 3 .OO 3 . 0 0  3 8 - 0 0  0 0 1 5 1 9  - - - - 

_- 0 4  4 7 A 3 8 0 0 7  IPAR SLEEVING, SHRINK 0000 FT A R 3 9 - 0 0  00 1 5 2 0  
0 4  47A381044PAR SLEEVING.TEFLON + 0000 FT A R 4 0 - 0 0  0 0 1 5 2 1  0 0 
0 4  4 7 A 3 8 1 0 3 7 P 1  LACING TAPE * 0000 FT A R 4 1 - 0 0  0 0 1 5 2 2  
0 4  N P - 2 0 6 4 1 7  NAMEPLATE B 5 0000 EA I .00 1 . 0 0  4 2 - 0 0  0 0 1 5 2 3  w F2 

_ _  9 4  47A380069P31_ - NAMEPLATE.IDENT - ( J I )  0000 EA 1 .OO 1.. 00 4 3 - 0 0  0 0 1 5 2 4  0 2  
0 4  4 7 A 3 8 0 0 6 9 P 3 2  NAMEPLATE.IDENT ( J 2 )  * 0000 EA 1 .OO 1 . 0 0  4 4 - 0 0  0 0 1 5 2 5  0 >b 
0 4  4 7 A 3 8 0 0 6 9 P 3 3  NAMEPLATE.IDENT ( J 3 )  B 0000 EA 1 .OO 1 .OO 4 5 - 0 0  0 0 1 5 2 6  
0 4  4 7 A 3 8 0 0 7 0 P 3  NPL. AN/REV STATUS * 0000 EA 1 .OO 1 .OO 4 6 - 0 0  0 0 1 5 2 7  , ,, 
04 _-.AWG-20-TYPE-S .- WIRE, ElJS/QQ-W-343. B 0000 F T  AR -- 4 7 - 0 0  0 0 1 5 2 _ 8  c;>:> 
0 4  AWG-16-TYPE-S WIRE, BUS/QQ-W-343 B 5 0000 FT A R 4 8 - 0 0  oo1529 ZX~fXl 
0 4  5 7 0 - 3 6 5 0 - 0 2 - 0 1 - 0 0  TERMINAL, INSULATED B 5 0000 EA 8 .OO 8 .OO 4 9 - 0 0  7 1 2 7 9  0 0 1 5 3 0  P 61 
0 4  N 1 5 3 P 1 6 0 0 7  SCREW. PAN HD 4 .OO 4 . 0 0  5 3 - 0 0  0 0 1 5 3 1  q,...a * 0000 EA 
94 _ NJ53P 1 3 0 0 5  SCREW. PAN HO 1.2 . 00 1 5 . 0 0  * 0000 EA 5 4 - 0 0  0 0 1 5 3 2  < @J 
0 4  N 4 1 5 P 1 9  ~ S H E R .  LOCK. U3O * 0000 EA 4 . 0 0  4 .OO 5 5 - 0 0  0 0 1 5 3 3  
0 4  N 2 2 6 P 1 6  NUT. HEX. R 1 0 - 3 2  * 0000 EA 4 .OO 4 .OO 5 6 - 0 0  0 0 1 5 3 4  - ~ 

0 4  N 6 7 8 P 1 5 0 0 8  SCREW. FLAT HD B 5 0000 EA 2 .OO 2 .OO 5 7 - 0 0  0 0 1 5 3 5  
0 4  N 1 5 3 P 1 5 0 0 8  . -. . - - - - - . SCREW. PAN HD B 0000 EA - 4 . 0 0  4 .OO 5 8 ~ 0 0  0 0 1 5 3 6  
0 4  N 4 1 5 P 1 6  WASHER. LOCK. # 8  * 0000 EA 6.00 6 .OO 5 9 - 0 0  0 0 1 5 3 7  
0 4  N 2 2 6 P 1 5  NUT. HEX. # 8 - 3 2  B 5 0000 EA 2.00 2 .OO 6 0 - 0 0  00 1 5 3 8  
0 4  N 1 5 3 P 1 3 0 0 4  SCR. PH. U 6 - 3 2  * 0000 EA 8.00 8 .OO 6 1 - 0 0  0 0 1 5 3 9  
04- N 1 5 3 P  1 3 0 0 6  SCREW, PAN HD B 0000 EA - 6.00 6 . 0 0  - 62-oo--. - 00 1 5 4 0  - 
0 4  N 4 0 0 P 3 7  WASHER. F L .  U6 * 0000 EA 8.00 8 .OO 6 3 - 0 0  0 0 1 5 4  1 

WASHER. LOCK. #6 
N U T . P L A I N  HEX. #6-32 

- .  - 
03 4 7 E 3 8 7 0 8 5 G 1  ASSY. U T I L I T Y  PANEL-. M 0000 EA 1 .OO 1 . 0 0  4 - 0 0  0 0 1 5 4 4  

1 0 4  4 7 E 3 8 7 0 9 8 P l  PANEL, FRONT M 0000 EA 1 . 0 0  1 .OO 1 - 0 0  00 1 5 4 5  



7 2 4 1 - 1  TOPDOWN BREAKDOWN FOR ASSEMBLY 4 7 E 3 8 2 3 0 4 G l  WTG ASSY, MOO-5A 0 6 / 1 5 / 8 4  PAGE 3 6  
b 

- MODEL EA--_U_NIT 0 0 0 0 0 1  -- - . - . . - 
--- - - - -  ECN ------  

LVL  IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/ FSCM CROSS 
. .. - -. . -- I N C  OUT -!!PLY C Y TIME REF OESG REF 

0 4  4 7 E 3 8 7 0 8 5 P 2  PANEL. S I D E  M 0000 EA 2 .OO 2 .OO 2 -00 0 0 1 5 4 6  
0 4  4 7 C 3 8 7 0 9 9 P  1 PANEL. REAR .- M 0000 EA .- I .OO I .OO 3 - 0 0  0 0 1 5 4 7  

- 0 4  m i 8  HANDLE 6 5 0 0 0 0  EA 2 .OO 2 . 0 0  4 - 0 0  0 8 7 3 0  00i54181 
0 4  1 0 8 - 0 9 0 2 - 0 0 1  BANANA JACK (RED) B 5 0000 EA 8 .OO 8 .OO 5 - 0 0  7 4 9 7 0  0 0 1 5 4 9  
0 4  1 0 8 - 0 9 0 3 - 0 0 1  BANANA JACK ( B L K )  B 5 0000 EA 8.00 8 . 0 0  6-00 7 4 9 7 0  0 0 1 5 5 0  
9 4  DM-3100N . . - - . . . . . - -. - . . - - - D I G I T A L .  METER B 5 0000 EA 3 . 0 0  3 . 0 0  7 - 0 0  5 0 5 2 1  0 0 1 5 5 1  
0 4  5 8 - 2 0 7 3 0 8 2  EDGE CONNECTOR 8 5 0 0 0 0  EA 3 . 0 0  3 .OO 8-00 5 0 5 2 1  0 0 1 5 5 2  
0 4  4 7 0 3 8 7 0 8 9 6 1  ASSY.MTR S I G  CONDTNR M 0000 EA 3 . 0 0  3 .OO 9-00 0 0 1 5 5 3  

0 5  4 7 E 3 8 7 1 1 6 P 1  . - . - - -. - - D R I L L  & T R I M  M 0000 €A 1 . 0 0  - 3 . 0 0  1-00 00 1 5 5 4  
0 5  AWG-22-TYPE-S BUS WIR€/Q0-W-343 B 5 0000 FT AR 2 -00 00 1 5 5 5  
0 5  47A381044PAR SLEEVING.TEFLON * 0000 F T  AR 3 - 0 0  00 1 5 5 6  
0 5  I C - 3 1 4 - S G T  SOCKET. 1 4  P I N  B 0000 EA 2 .OO 6 .OO 4 - 0 0  5 5 3 2 2  0 0 1 5 5 7  
0 5  I C - 3 1 6 - S G T  - -. - -- - SOCKET. 16 P I N  B 0000 EA 4 .OO 1 2  .OO 5-00 5 5 3 2 2  0 0 1 5 5 8  
0 5  SN60WRMAP2 SOLDER / 0 0 - S - 5 7 1  . B  5 0000 L B  AR 6 -00 00 1 5 5 9  
0 5  4 7 D 3 8 7 0 9 2  SCHEMATIC X 0000 EA X 7 - 0 0  0 0 1 5 6 0  
0 5  4 7 A 3 8 0 0 5 2  ELECTRICAL FAB.  ST0 X 5 0000 EA X 8-00 0 0 1 5 6 1  
0 5  I N 4 1 4 8  - - - -. - - - . . - - DIODE -- B 7 0000 EA I . O o -  3 . 0 0  CR1 -00 0 1 2 9 5  0 0 1 5 6 2  
0 5  I N 4 1 4 8  DIODE B 7 0000 EA 1 . 0 0  3.00 CR2 -00 0 1 2 9 5  0 0 1 5 6 3  
05  I N 4 1 4 8  DIODE B 7 0000 EA 1.00 3 . 0 0  CR3 -00 0 1 2 9 5  0 0 1 5 6 4  
05  I N 4 1 4 8  DIODE B 7 0000 EA 1 .OO 3 .OO CR4 -00 0 1 2 9 5  0 0 1 5 6 5  

-. 0 5 _ - 1 N 4  1 4 8  DIODE B 7 0000 EA I .00 3 . 0 0  CR5 -00 0 1 2 9 5  0 0 1 5 6 6  
0 5  I N 4 1 4 8  DIODE B 7 0000 E h  1 .OO 3 . 0 0  CR6 -00 0 1 2 9 5  0 0 1 5 6 7  
0 5  I N 4 1 4 8  DIODE B 7 0000 EA 1 .OO 3 . 0 0  CR7 -00 0 1 2 9 5  0 0 1 5 6 8  
0 5  I N 4 1 4 8  DIODE B 7 0000 EA 1 .OO 3 .OO CR8 -00 0 1 2 9 5  0 0 1 5 6 9  
0 5  I N 4 1 4 8  DIODE B 7 0000 EA I .OO 3 . 0 0  CR9 -00 01295 0 0 1 5 7 0  
0 5  CKR05BX221KR CAPACITOR, 2 0 0  PF B 0000 EA 1 .OO 3 . 0 0  C 1  -00 0 0 1 5 7 1  
05 1 9 9 0  106XOOlOBB 1 CAPACITOR. 1 0  MFD B 0000 E A  1 . 0 0  3 . 0 0  C2 -00 5 6 2 8 9  0 0 1 5 7 2  
0 5  CKR06BX103KR CAPACITOR. .O1 MFD B 0000 EA 1 .OO 3 . 0 0  C 3  -00 0 0 1 5 7 3  
95 CKROGBX104KR CAPACITOR. . i  MFD B 0000 EA 1 .OO 3 . 0 0  C4 -00 00 1574 
0 5  CKRO6BX104KR CAPACITOR. .I MFD B 0000 EA 1 .OO 3 . 0 0  C 5  -00 00 1 5 7 5  
0 5  T - 1 R 2 - T  TERMINAL B 0000 EA 1 . 0 0  3 . 0 0  E l  -00 5 5 3 2 2  0 0 1 5 7 6  
0 5  T-1R2-T  TERMINAL B 0000 EA 1 . 0 0  3.00 E l 0  -00 5 5 3 2 2  0 0 1 5 7 7  
0 5  T-1R2-T  - . - . - . - .- TERMINAL -- B 0000 EA 1 .OO 3_:=E 1 1  -00 5 5 3 2 2  0 0 1 5 7 8  
0 5  T-1R2-T  TERMINAL B 0000 EA 1 .OO 3 . 0 0  E l 2  -00 5 5 3 2 2  0 0 1 5 7 9  
0 5  T-1R2-T  TERMINAL B 0000 EA 1 .OO 3 . 0 0  E l 3  -00 5 5 3 2 2  0 0 1 5 8 0  
0 5  T - 1 R 2 - T  TERMINAL B 0000 EA 1 . 0 0  3 . 0 0  E l 4  -00 5 5 3 2 2  0 0 1 5 8 1  

q5-.? ! Y - T  TERMINAL B 0000 EA 1 .OO 3 . 0 0  € 1 5  -00 5 5 3 2 2  00-!5f2_- 
0 5  T - l R 2 - T  TERMINAL B 0000 EA 1 .OO 3 . 0 0  € 1 6  -00 5 5 3 2 2  0 0 1 5 8 3  
0 5  T - 1 R 2 - T  TERMINAL B 0000 EA 1 .OO 3 . 0 0  E l 7  -00 5 5 3 2 2  0 0 1 5 8 4  
0 5  T - 1 R 2 - T  TERMINAL B 0000 EA 1 .OO 3 . 0 0  E l 8  -00 5 5 3 2 2  0 0 1 5 8 5  
05  T-1R2-T TERMINAL - - . - - -- - B-  0000 EA 1 .OO 3,_00 E l 9  -00 5 5 3 2 2  0 0 1 5 8 6  
0 5  T-1R2-T  TERMINAL 8 0000 EA 1 . 0 0  3 . 0 0  € 2  -00 5 5 3 2 2  0 0 1 5 8 7  

TERMINAL 
TERMINAL 

0 5  T - l R 2 - T  TERMINAL B O O B  EA 1.00 3 . 0 0  € 5  - -00 5 5 3 2 2  0 0 1 5 9 0  
05  T - 1 R 2 - T  TERMINAL B 0000 EA 1 .OO 3 . 0 0  € 6  -00 5 5 3 2 2  0 0 1 5 9 1  

TERMINAL 
TERMINAL 
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.. -. - . - . . - MODEL - EA U N I T  0 0 0 0 0 1  - - - -. - - - - 

- - - - - - - ECN ------ 
L V L  I D L N T I F I C A T I O N  NO. NOMENCLATURE DWG P L - L A T E  P T CYCLE U/M PL-QTY EXT/TOT QTY I T E M /  FSCM CROSS 

. . - - -. - -. .. . -- . I N C  OUJ APPLY C V T I M E  RE.F DESG REF 

0 5  T - 1 R 2 - T  TERMINAL B 0000 EA 1 .OO 3.00 € 9  -00 5 5 3 2 2  0 0 1 5 9 4  

(35_._3?451- I RELAY - B 7 3 0 2 0  EA 1 .OO -. 3 . 0 0  K 1  -00 1 8 3 4 2  0 0 1 5 9 5 -  
0 5  5 3 4 5 1 - 1  RELAY B 7 0000 EA 1 .OO 3 . 0 0  K 2  -00 1 8 3 4 2  0 0 1 5 9 6  
0 5  5 3 4 5 1 - 1  RELAY 
0 5  RCROSGIO2JS RESISTOR.  1K 
C)5 R ~ 5 5 H 1 0 0 2 F S  RESISTOR B 5 0000 EA 1 .OO 3.00 R 1 0  -00 00 1 5 9 9  -- -- 
0 5  R N C 5 5 H 1 0 0 2 F S  RESISTOR B 5 0000 EA I .OO 3 . 0 0  R 1 1  -00 00 1 6 0 0  

RESISTOR 
RESISTOR.  1 . 1 K  
R E S I S l O R  
RESISTOR 
RESISTOR 
RESISTOR 

- .- . RESISTOR 
RESISTOR 
RESISTOR.  1K 
POTENTIOMETER. 1 0 K  . - ~- - ~. - - -  - -  . - - 

0 5  5 4 2 1 0 2  POlENTICIMETER. 1K B 0000 EA 1 ,OO 3.00 R 2 1  -00 0 ~ 1 1 1  0 0 1 6 1 1  
0 5  6 4 1 1 0 3  POTENTIOMETER. 1 0 K  ' B 0000 EA I .OO 3 . 0 0  R 2 2  -00 0 2 1 1 1  0 0 1 6 1 2  
0 5  6 4 Y  1 0 2  POTENTIOMETER. 1K B 0000 EA 1 .OO 3.00 R 2 3  -00 0 2 1 1 1  0 0 1 6 1 3  
0 5  6 4 Y 1 0 3  POTENTIOMETER. 1 0 K  B 0000 EA I .OO 3 .OO R 2 4  -00 0 2 1 1 1  0 0 1 6 1 4  - - - - - - . -  - - - - - -  - .. - -  -. 

05 64~102--- .- POTENTIOMETER: IK B O O ~  EA I .oo - . 3 .oo ~ 2 5  -00 0 2 1 1 1  oo!g!5 
0 5  R C R 0 5 G 1 0 2 J S  RESISTOR.  I K  B 7 0000 EA 1 .OO 3 . 0 0  R 3  - 00 0 0 1 6 1 6  
0 5  R C R 0 5 G 1 0 2 3 S  RESISTOR.  1K B 7 0000 EA 1 . 0 0  3.00 R 4  - 00 0 0 1 6 1 7  
0 5  RCROSG471JS RESISTOR.  4 7 0  B 7 0000 EA 1 .OO 3.00 R 5  - 00 0 0 1 6 1 8  
0 5  .- R N C 5 5 H 2 4 9 0 E S  RESISTOR.  2 4 9  B 0000 EA 1 .OO 3.00 R 6  - 00 0 0 1 6 1 9  
0 5  R N C 5 5 H 2 4 9 0 F S  RESISTOR.  2 4 9  B 0000 EA 1 .OO 3 . 0 0  R 7  -00 0 0 1 6 2 0  
0 5  R N C 5 5 H 2 4 9 0 F S  RESISTOR.  2 4 9  
0 5  R N C 5 5 H 1 0 0 2 F S  RESISTOR 
0 5  S N 7 4 7 5 N  -. 4 - B I T  B I S T A B L E  L C H  B 5 O O O O  EA - 1 .OO 3.00 U 1  -00 0 1 2 9 5  0 0 1 6 2 3  
0 5  U H P - 4 0 7  D R I V E R  B 7 0000 EA 1 .OO 3 . 0 0  U2 -00 5 6 2 8 9  0 0 1 6 2 4  
0 5  T L 0 8 4 C N  QUAD J F E T  OPNL AMPL B 7 0000 EA 1.00 3 .OO U 3  -00 0 1 2 9 5  0 0 1 6 2 5  

0 4  AML 12CBC3AA . . . . - - . - - - - - - SWITCH.(MOM) 8 0300 EA 8.00 8.00 1 0 - 0 0  9 1 9 2 9  0 0 1 6 2 6  
0 4  * * 4 7 E 3 8 7 0 8 5 -  1 1  LENS. ENGRAVED- M 0000 EA 1 .OO 1 .OO 1 1 - 0 0  0 0 1 6 2 7  
0 4  * * 4 7 E 3 8 7 0 8 5 - 1 2  LENS.  ENGRAVED 
0 4  * * 4 7 E 3 8 7 0 8 5 - 1 3  LENS. ENGRAVED 
0 4  * * 4 7 E 3 8 7 0 8 5 - I 4  - . - - - - - - LENS. ENGRAVED M 0000 EA 1 .OO 1 .OO -- 1 4 - 0 0  0 0 1 6 3 0  
0 4  * * 1 7 E 3 8 7 0 8 5 - 1 5  LENS. ENGRAVED M 0000 EA 1 .OO 1 .OO 1 5 - 0 0  0 0 1 6 3 1  

LENS. ENGRAVED 
LENS. ENGRAVED 
LENS. ENGRAVED 
CONNECTOR. 2 5  P I N  
E L E C T R I C A L  FAB.  STD 
SCHEMATIC 
WIRE L I S T  . - - - -. - 
BUS W I R E / Q Q - W - ~ ~ ~  
WIRE.  AWG 2 4  
CABLE CLAMP 
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- - - - - - MOOEL . - - - EA -. U N I T  -. - . - . . 0 0 0 0 O l -  . - -. . - - - .- . .- - . . - - . - 
%\ 

- - - - - - - ECN ------ 
L V L  I D E N T I F I C A T I O N  NO. NOMENCLATURE OWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/  FSCM CROSS 

\ 
. - . - . - - I N C  OUT APPLY C Y  TIME - REF DESG REF 

0 4  4 7 A 3 8 0 0 7  IPAR SLEEVING. SHRINK * 0000 FT AR 2 6 - 0 0  0 0 1 6 4 2  
0 4  !7A?+l044PAR SLEEVING.TEFLON * 0000 FT A R 2 7 - 0 0  0 0 1 6 4 3  
0 4  4 7 A 3 8  1 0 3 7 P  1 LACING TAPE * 0000 FT A R 2 8 - 0 0  0 0 1 6 4 4  
0 4  N P - 2 0 6 4 1 7  NAMEPLATE 
0 4  4 7 A 3 8 0 0 6 9 P 3 1  NAMEPLATE.IDENT ( J 1 )  

.. 04 4 7 ~ 3 8 0 0 6 9 ~ 3 2  NAMEPLATE; IOENT i ~2 j * -- 0000 EA 1 . 0 0  I .oo 3 1-00 001647 
0 4  4 7 A 3 8 0 0 7 0 P 3  NPL. AN/REv STATUS * 0000 EA I .OO 1 .OO 3 2 - 0 0  0 0 1 6 4 8  
0 4  AWG-20-TYPE-S WIRE. BUS/QQ-W-343 A R 3 3 - 0 0  0 0 1 6 4 9  B 0000 F T  
0 4  P T 0 7 A -  1 4 - 5 P  RECEPTACLE. JAM NUT B 0000 EA 1 .OO 1 .OO 3 4 - 0 0  7 7 8 2 0  0 0 1 6 5 0  
94 5 7 0 - 3 6 5 0 - 0 2 - 0 1 - 0 0  T E R M I N A L .  INSULATED B 5 0000 EA 8.00 8 . 0 0  3 5 - 0 0  7 1 2 7 9  0 0 1 6 5 1  
0 4  3 3 4 1 - 1 L  JACK SOCKET K I T  * 0000 EA 1 .OO 1 .OO 3 6 - 0 0  5 2 7 6 0  0 0 1 6 5 2  
0 4  AWG-16-TYPE-S WIRE. BUS/QQ-W-343 B 5 0000 FT A R 3 7 - 0 0  0 0 1 6 5 3  
0 4  N 153P 1 3 0 0 5  SCREW. PAN HD 0000 EA 3 . 0 0  3 . 0 0  3 8 - 0 0  00 1 6 5 4  
04- N 4 1 5 P 1 9  WASHER. LOCK. # I 0  * 0000 E! 4 . 0 0  4 .OO 3 9 - 0 0  0 0 1 6 5 5  
0 4  N 2 2 6 P 1 6  NUT. HEX. # l o - 3 2  * 0000 EA 4 . 0 0  4 .OO 4 0 - 0 0  00 1 6 5 6  
0 4  N 1 5 3 P 1 6 0 0 7  SCREW. PAN HD 4 .OO 4 .OO 4 1 - 0 0  0 0 1 6 5 7  * 0000 EA 
0 4  N 153P 1 5 0 0 8  SCREW. PAN HD B 0000 EA 4 . 0 0  4 . 0 0  4 2 - 0 0  00 1 6 5 8  

WASHER. LOCK. # 8  ?!-N415P16 0000 EA 6 . 0 0  6.00 4 3 - 0 0  s?9E% 
0 4  N 6 7 8 P  1 5 0 0 8  SCREW. FLAT HD B 5 0000 EA 2 . 0 0  2 . 0 0  4 4 - 0 0  00 1 6 6 0  
0 4  N 2 2 6 P 1 5  NUT. HEX. # 8 - 3 2  B 5 0000 EA 2 . 0 0  2 . 0 0  4 5 - 0 0  0 0 1 6 6 1  
0 4  N 4 1 5 P 1 3  WASHER. LOCK. # 6  * 0000 EA 1 1 . 0 0  1 1  .OO 4 6 - 0 0  0 0 1 6 6 2  

0 4  N l ~ 3 ~ 3 0 0 4  SCR. PH. # 6 - 3 2  * 0000 EA -- 8 .OO - - 8 . 0 0  4 7 - 0 0  00 1 6 6 3  
0 4  N 4 0 0 P 3 7  WASHER. F L .  # 6  0000 EA 8 .OO 8.00 4 8 - 0 0  00 1 6 6 4  
0 4  N 2 2 6 P 1 3  N U T - P L A I N  HEX. # 6 - 3 2  0000 EA 3 . 0 0  3 . 0 0  4 9 - 0 0  0 0 1 6 6 5  

0 3  4 7 E 3 8 7 0 8 4 G l  . . . . . . . .- ASSY. STATUS PANEL . M 0000 EA 1 . 0 0  1 .OO 5 - 0 0  00 1 6 6 6  

0 4  4 7 E 3 8 7 1 0 4 P 1  PANEL. FRONT B 0000 EA 1 .OO 1 .OO 1 - 0 0  0 0 1 6 6 7  
0 4  4 7 E 3 8 7 0 8 4 P 2  PANEL. S I D E  B 0000 EA 2 . 0 0  2 .OO 2 - 0 0  0 0 1 6 6 8  

.. 04 - 41t)3BlJP6P 1- PANEL. REAR B 0000 EA I .OO - 1 .OO . - - - - . - 3 - 0 0  - - -. - - - - - 0 0 1 6 6 9  
0 4  FCA4 HANDLE B 5 0000 EA 2 . 0 0  2 . 0 0  4 - 0 0  0 8 7 3 0  0 0 1 6 7 0  
0 4  4 7 D 3 8 7 1 0 7 P  1 SGL CD FR..MODIFIEO B 0000 EA 1 .OO 1 .OO 5 - 0 0  0 0 1 6 7  1 
0 4  4 7 0 3 8 7 1 0 8 P l  BRACKET. CARD FRAME B 0000 EA 1 .OO 1 .OO 6-00 0 0 1 6 7 2  

-. . 0 4 3 - 3 1 0 0 N  D I G I T A L .  METER - - - -. - - - B 5 E O O  EA 5.00 5 .OO 7 - 0 0  5 0 5 2 1  0 0 1 6 7 3  
0 4  5 8 - 2 0 7 3 0 8 2  EDGE CONNECTOR B 5 0000 EA 5 . 0 0  5 . 0 0  8 - 0 0  5 0 5 2 1  0 0 1 6 7 4  
0 4  4 7 D 3 8 7 0 8 9 G l  ASSY.MTR S I G  CONDTNR M 0000 EA 5 . 0 0  5.00 9 - 0 0  0 0 1 6 7 5  

0 5 .  4 7 E 3 8 7 1 1 6 P 1  D R I L L  & T R I M  M 0000 EA I .00 5 . 0 0  1 - 0 0  0 0 1 6 7 6  
05 AWB-22-TYPE-S RUS WIRE/QQ-W-040 R 5 0000 FT AR 2 - 0 0  0 0 1 6 7 7  
05  47A381044PAR SLEEVING.TEFLON * 0000 FT A R 3 -00 0 0 1 6 7 8  
0 5  I C - 3 1 4 - S G T  SOCKET. 14  P I N  B 0000 EA 2 .OO 1 0 . 0 0  4 - 0 0  5 5 3 2 2  0 0 1 6 7 9  

_-  0 5  I C - 3 1 6 - S G T  SOCKET. 1 6  P I N  __ B 0000 EA 4 .OO 2 0 . 0 0  5 - 0 0  5 5 3 2 2  0 0 1 6 8 0  
0 5  SN6OWRMAP2 SOLDER / 0 0 - S - 5 7 1  B 5 0000 L B  A R 6-00 0 0 1 6 8 1  
0 5  4 7 0 3 8 7 0 9 2  SCHEMATIC X 0006 EA X 7 -00 0 0 1 6 8 2  
0 5  4 7 A 3 8 0 0 5 2  ELECTRICAL FAB. STD X 5 0000 EA X 8 - 0 0  0 0 1 6 8 3  

0 5  A N 4 ! 4 C  DIODE B 7 0000 EA - 1 . 0 0  5 . 0 0  C R I  -00 01295 001684 
0 5  I N 4 1 4 8  DIODE 1 .OO 5 . 0 0  CR2 -00 0 1 2 9 5  0 0 1 6 8 5  B 7 0000 EA 
05 I N 4 1 4 8  DIODE B 7 0000 EA 1 .OO 5 . 0 0  CR3 -00 0 1 2 9 5  0 0 1 6 8 6  

T: 05 I N 4 1 4 8  DIODE B 7 0000 EA 1 . 0 0  5.00 CR4 -00 0 1 2 9 5  0 0 1 6 8 7  

. . - -. -. . - - . 

. - - - . . . - - - - -- - - . - - - - 
- - - . 
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. . ..- MODZL EA U N I T  O O O O E  - .  -- - 

-- - - - - -  ECN - - - - - -  
LVI.  I D E N T I F I C A T I O N  NO. NOMENCLATURE OWG P L - L A T E  P T CYCLE U/M PL-QTY EXT/TOT QTY ' ITEM/ FSCM CROSS 

. . . . . . . - . . - . -. . --- I N C  OUT APPLY C Y T I M E  - - REF OESG REF 

0 5  I N 3 1 4 8  D I O D E  B 7 0000 EA 1 .OO 5 . 0 0  CR5 -00 0 1 2 9 5  0 0 1 6 8 8  
D I O D E  " 5  l N !  1 4 8  - _ -. - .. 6 7 0000 EA 1 .OO .- 5 . 0 0  CR6 -00 31295 0 0 1 6 8 9  - 

0 5  I N 4 1 4 8  D I O D E  B 7 0000 EA 1 .OO 5 .OO CR7 -00 0 1 2 9 5  0 0 1 6 9 0  
0 5  f N 4 1 4 8  D I O D E  B 7 0000 EA 1 .OO 5 . 0 0  CR8 -00 0 1 2 9 5  0 0 1 6 9 1  
0 5  I N 4 1 4 8  D I O D E  B 7 0000 EA 1 .OO 5 .OO CR9 -00 0 1 2 9 5  0 0 1 6 9 2  
0 5  CKR05BX221KR - . - . . - - . .... -- CAPACITOR. 2 0 0  PF  B 0000 EA I .OO 5 . 0 0  C l  - 00 0 0 1 6 9 3  
0 5  1 9 9 D 1 0 6 X 0 0 1 0 B B l  CAPACITOR. 1 0  MFD B 0000 EA 1 .OO 5 . 0 0  C 2  -00 5 6 2 8 9  0 0 1 6 9 4  
0 5  CKR06BX103KR CAPACITOR. . O 1  MFD B 0000 EA 1 .OO 5 . 0 0  C 3  -00 0 0 1 6 9 5  

CAPACITOR ,- . 1 MFO -. 6 go00 EA 1 .OO 5,OO C 5  - 00 0 0 1 6 9 7  
TERMINAL B 0000 EA 1 .OO 5 . 0 0  E l  -00 5 5 3 2 2  0 0 1 6 9 8  
TERMINAL 
TERMINAL 

B 0000 EA 1 .OO 5 . 0 0  E l 0  -00 5 5 3 2 2  0 0 1 6 9 9  
B 0000 EA 1 .oo 5 . 0 0  E l l  -00 5 5 3 2 2  0 0 1 7 0 0  

TERMINAL B 0000 EA 1 .OO - 5 . 0 0  E l 2  -00 5 5 3 2 2 0 0 1 7 0 1  
TERMINAL B 0000 EA I .OO 5 . 0 0  E l 3  -00 5 5 3 2 2  0 0 1 7 0 2  
TERMINAL 
TERMINAL 
TERMINAL B 0000 EA 1 .OO 5 . 0 0  E l 6  -00 5 5 3 2 2  0 0 1 7 0 5  
TERMINAL B 0000 €A 1 .OO 5 . 0 0  E l 7  -00 5 5 3 2 2  0 0 1 7 0 6  
TERMINAL 
TERMINAL 
TERMINAL 
TERMINAL 
TERMINAL 

0 5  T - 1 R 2 - T  TERMINAL B 0000 EA 1 .OO 5 . 0 0  E 5  -00 5 5 3 2 2  0 0 1 7 1 2  
95.. T - 1 R 2 - T  , TERM_INAL 

.- B 0000 €A 1 . 0 0  5 . 0 0  € 6  -00 5 5 3 2 2  0 0 1 7 1 3  
TERMINAL 

- 
0 5  T - 1 R 2 - T  B 0000 EA 1 .OO 5 . 0 0  € 7  -00 5 5 3 2 2  0 0 1 7 1 4  
0 5  T - 1 R 2 - T  TERMINAL B 0000 EA 1 .OO 5 . 0 0  E 8  -00 5 5 3 2 2  0 0 1 7 1 5  
0 5  T - 1 R 2 - T  TERMINAL B 0000 EA 1 . 0 0  5 . 0 0  € 9  -00 5 5 3 2 2  0 0 1 7 1 6  
0 5  5 3 4 5 1 - 1  . - . - -. . - - - - - - RELAY - - B 7 0000 EA 1 .OO 5 . 0 0  K 1  -00 1 8 3 4 2  0 0 1 7 1 7  
0 5  5 3 4 5 1 - 1  RELAY 8 7 0000 €A 1.00 5.00 K 2  -00 1 8 3 4 2  0 0 1 7 1 8  
0 5  5 3 4 5 1 - 1  RE1  AY 
0 5  R C R 0 5 G 1 0 2 J S  RESISTOR.  1K 

_ _  C ) 5 R N C 5 5 H  1 0 0 2 F S  - . RESISTOR B 5 0000 EA 1 . 0 0  5 . 0 0  R!O -00 0 0 1 7 2 1  
0 5  R N C 5 5 H 1 0 0 2 F S  RESISTOR B 5 0000 EA 1 .OO 5.00 R 1 1  -00 0 0 1 7 2 2  

. 

0 5  R N C 5 5 H 1 0 0 2 F S  RESISTOR B 5 0000 €A 1 . 0 0  5.00 R 1 2  - 00 00 1 7 2 3  
0 5  R N C 5 5 H I I O I F S  RESISTOR.  1 . 1 K  B 5 0000 EA 1 . 0 0  5.00 R 1 3  -00 00 1 7 2 4  - - - - . . - 

05 R N C 5 5 H 1 0 0 2 F S - -  RESISTOR-. B 5 0000 € A  - 1 .OO 5 . 0 0  R 1 4  - 00 0 0 1 7 2 5  
0 5  R N C 5 5 H 1 0 0 2 F S  RESISTOR ' B 5 0000 EA 1 .OO 5.00 R 1 5  - 00 00 1 7 2 6  
0 5  R N C 5 5 H 1 0 0 2 F S  RESISTOR B 5 0000 EA 1 . 0 0  5.00 R 1 6  -00 0 0 1 7 2 7  
0 5  R N C 5 5 H 1 0 0 2 F S  RESISTOR B 5 0000 EA I .OO 5.00 R 1 7  -00 00 1 7 2 8  
0 5  R N C 5 5 H 1 0 0 2 F S  . .. - - .- - -. - RE_S I STOR B 5 0000 EA 1 .QO 5.00 R I B  - 00 0 0 1 7 2 9 -  
0 5  R N C 5 5 H 1 0 0 2 F S  RESISTOR B 5 0000 €A 1 .OO 5.00 R 1 9  -00 00 1 7 3 0  
0 5  R C R 0 5 G 1 0 2 J S  RESISTOR.  1K B 7 0000 EA 1 . 0 0  5 . 0 0  R 2  - 00 0 0 1 7 3 1  - - - -  - 

POTENTIOMETER. 10K B 0000 EA 1 . 0 0  5.00 R 2 0  -00 0 2 1 1 1  0 0 1 7 3 2  
POTENTIOMETER. 1K 0000 EA 1 .OO 5.:00 R 2  I -00 0 2 1 1  1 0 0 1 7 3 3  
POTENTIOMETER. 10K B 0000 EA 1.00 5.00 R 2 2  -00 0 2 1 1 1  0 0 1 7 3 4  
POTENTIOMETER. 1K 
POTENTIOMETER. I O K  
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. . - MODEL EA U N I T  0 0 0 0 0 1  - - - . - - . - . . - - . . - - - --- 

- - - - - - - ECN - - - - - -  
L V L  I D E N T I F I C A T I O N  NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/  FSCM CROSS 

. . - - - . . - . -. - - I N C  OUT APPLY C Y TIME REF DESG - - _ .- REF 

64Y 1 0 2  POTENTIOMETER. I K  B 0000 EA 1 .OO 5 .OO R 2 5  -00 0 2 1 1 1  0 0 1 7 3 7  
RCR05G102JS RESISTOR. I K  B 7 0000 EA 1 .OO 5 . 0 0  R3 - 00 0 0 1 7 3 8  
RCRO5G102JS RESISTOR. 1K B 7 0000 EA 1 .OO 5 . 0 0  R4 -00 00 1 7 3 9  
RCR05G471JS RESISTOR, 4 7 0  
RNC55H2490FS RESISTOR. 2 4 9  
RNC55H2490FS RESISTOR. 2 4 9  B 0000 EA I .00 5 . 0 0  R7 -- - 00 - 0 0 1 7 4 2  -- -- 
RNC55H2490FS RESISTOR. 2 4 9  B 0000 EA 1 .OO 5 . 0 0  R8 - 00 0 0 1 7 4 3  - - - - 

RNC55H 1002FS RESISTOR B 5 0000 EA 1 . 0 0  5 . 0 0  R9 - 00 00 1 7 4 4  
SN7475N 4 - B I T  B ISTABLE LCH B 5 0000 EA 1 .OO 5 . 0 0  U 1  -00 0 1 2 9 5  0 0 1 7 4 5  
UHP - 4 0 7  .- DRIVER B 7 0000 EA 1 .OO 5 . 0 0  U 2  -00 5 6 2 8 9  0 0 1 7 4 6  
T L 0 8 4 C N  QUAD JFET OPNL AMPL B 7 0000 EA 1 . 0 0  5 . 0 0  U 3  -00 0 1 2 9 5  0 0 1 7 4 7  

0 4  AML 12CBC3AA SWITCH.(MDM) B 0000 EA 1 5 . 0 0  1 5 . 0 0  1 0 - 0 0  9 1 9 2 9  0 0 1 7 4 8  
04- * * 4 7 E 3 8 7 0 8 4 - 1 1  LENS. ENGRAVED M 0000 EA 2 .OO 2 . 0 0  1 1 - 0 0  00 1 7 4 9  
0 4  * * 4 7 E 3 8 7 0 8 4 - 1 2  LENS. ENGRAVED B 0000 EA 2 . 0 0  2 . 0 0  1 2 - 0 0  0 0 1 7 5 0  
0 4  * * 4 7 € 3 8 7 0 8 4 - 1 3  LENS. ENGRAVED B 0000 EA 2 . 0 0  2 . 0 0  1 3 - 0 0  0 0 1 7 5 1  
0 4  * * 4 7 E 3 8 7 0 8 4 - I 4  LENS. ENGRAVED B 0000 EA 1 . 0 0  1 .OO 1 4 -00 0 0 1 7 5 2  - - -  - -  - -  - .  - - 
04-  * * 4 7 E 3 8 7 0 8 4 - 1 5  LENS. ENGRAVED B 0000 EA 1 .OO 1 .OO 1 5 - 0 0  00 1 7 5 3  
0 4  * * 4 7 E 3 8 7 0 8 4 - 1 6  LENS. ENGRAVED 1 . 0 0  1 .OO 1 6  -00 00 1 7 5 4  B 0000 EA 
0 4  * * 4 7 E 3 8 7 0 8 4 - 1 7  LENS. ENGRAVED B 0000 EA 1 .OO 1 .OO 1 7 - 0 0  0 0 1 7 5 5  
0 4  AML2lGBA2AC SWITCH.(MOM) B 5 0000 EA I .OO 1 .OO 1 8 - 0 0  9 1 9 2 9  0 0 1 7 5 6  

_ _  9 4  AML27ABK2ACO2AA - SWITCH. KEY B 0000 EA 1 .OO 1 .OO 1 9 - 0 0  9 1 9 2 9  0 0 1 7 5 7  
0 4  8 6  LAMP.INCANDESCENT B 5 0 0 O O  EA 2 .OO 2 .PO 2 0 - 0 0  9 1 9 2 9  0 0 1 7 5 8  
0 4  * * 4 7 E 3 8 7 0 8 4 - 2 1  LENS. ENGRAVED B 0000 EA 1 . 0 0  1 .OO 2 1  -00 00 1 7 5 9  
0 4  * * 4 7 E 3 8 7 0 8 4 - 2 2  LENS. ENGRAVED B 0000 EA 1 . 0 0  1 .OO 2 2  -00 00 1 7 6 0  
0 4  SNP-428 - -- ALARM ---- B 5 0000 EA 1 . 0 0  1 . 0 0  2 3 - 0 0  9 0 2 0 1  0 0 1 7 6 1  
0 4  PW1 WASHER. COMPRESSION B 5 0000 EA 1 .OO 1 .OO 2 4 - 0 0  9 0 2 0 1  0 0 1 7 6 2  
0 4  4 7 D 3 8 7 1 1 3 G 1  SECURITY ALARM BOARD M 0000 EA 1 .OO 1 .OO 2 5 - 0 0  0 0 1 7 6 3  

0 5  I I S E - 6 P  COMPONENT CARD M 0000 EA I &?-- 1 - 0 0  5 0 1 2 5  0 0 1 7 6 4  1 - 0 0  
0 5  E - I  CARD EJECTOR M 0000 EA 1 .OO 1 . 0 0  2 - 0 0  5 0 1 2 5  0 0 1 7 6 5  
0 5  T-1SF2-T  WIRE WRAP P I N  B 5 0000 EA 6.00 6.00 3 - 0 0  5 5 3 2 2 . 0 0 1 7 6 6  
0 5  AWG-22-TYPE-S BUS WIRE/QQ-W-343 B 5 0000 FT AR 4 - 0 0  00 1 7 6 7  
0 5  4 7 A 3 8 1 0 4 4 P 5  SLEEVING B 0000 FT It F2 - -- - - -- - 5 .- -00 00 1 7 6 8  
0 5  IC-314-WWG SOCKET. 14  P I N  ' B 0000 EA 7 . 0 0  7 .OO 6-00 5 5 3 2 2  0 0 1 7 6 9  
0 5  IC-316-WWG SOCKET. 1 6  P I N  B 0000 EA 3 . 0 0  3 . 0 0  7 - 0 0  5 5 3 2 2  0 0 1 7 7 0  
0 5  AP-616-G-E ADAPTER PLUG M 0000 EA 2 .OO 2 . 0 0  8 - 0 0  5 5 3 2 2  0 0 1 7 7 1  

-. 0 5  4 7 D 3 8 7 1 0 0  SCHEMATIC X 0000 EA X 9-00 0 0 1 7 7 2  
05 * * 4 7 0 3 8 7 1 1 3 - 1 0  WIRE L I S T  X 0000 EA X 1 0 - 0 0  0 0 1 7 7 3  
0 5  4 7 A 3 8 0 0 5 2  ELECTRICAL FAB.  STD X 5 0000 EA X 11-00 0 0 1 7 7 4  
0 5  SN60WRMAP2 SOLDER / QQ-5-571 B 5 0000 L B  A R 1 2 - 0 0  0 0 1 7 7 5  
0 5  47B381099PAR . . . . . - . . - - - - -. -. - - . .- - WIRE.AWG 30,SLDRLESS B 0000 FT A R 1 3 - 0 0  0 0 1 7 7 6  
0 5  I N 4  148  DIODE . B 7 0 0 0 0  EA 1 . 0 0  1 . 0 0  CR1 -00 0 1 2 9 5  0 0 1 7 7 7  
0 5  CK06BX103K CAPACITOR. .O1 MFD B 5 0000 EA 1 .OO 1 . 0 0  C 1  -00 9 5 2 7 5  0 0 1 7 7 8  
0 5  CK06BX104K CAPACITOR. .I MFD B 5 0000 EA 1 .OO 1 . 0 0  C 2  -00 9 5 2 7 5  0 0 1 7 7 9  

.-. 05 CKOGBX 103K . - CAPACITOR, .O1 MFD B 5 0000 EA I .OO 1 . 0 0  C3 -00 9 5 2 7 5  0 0 1 7 8 0  
0 5  CK06BX473K CAPACITOR. . 4 7  MFD B 7 0000 EA 1 .OO 1.00 C 4  -00 . 0 0 1 7 8 1  
0 5  CKO6BX104K CAPACITOR. .I MFD B 5 0000 EA 1 . 0 0  1 .OO C 5  -00 9 5 2 7 5  0 0 1 7 8 2  

1 0 5  R Z - 1 2  RELAY B 0000 EA 1 . 0 0  1 . 0 0  K t  -00 0 5 2 9 2  0 0 1 7 8 3  

. . -- . . . - 

i 

8 
. ---- - - . . . . - - - - - -- -. - - - . 

m - U I  I I ' m  
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. . . . . - - . - . - MODEL EA U N I T  0 0 0 0 0 1  -. 

- - - - - - -  ECN ------  
L V L  I D E N T I F I C A T I O N  N O .  NOMENCLATURE DWG P L - L A T E  P T CYCLE U/M PL-QTY EXT/TOT QTY I T E M /  FSCM CROSS 
- - .  I N C  OUT APPLY C-Y. T I M E  -- -. REF DESG REF- 

0 5  R C R 0 5 G 2 0 3 J S  RESISTOR.  2 0 K  B 0000 EA 1 .OO 1 . 0 0  R 1  - 00 0 0 1 7 8 4  
- 0 5  R C R 2 0 G 6 8 1 J S  RES. 6 8 0  OHMS. 1 / 2  W B 5 O O O O ~ A  1 .OO 1 . 0 0  R 1 0  - 00 - 00 1 7 8 5  

0 5  RCR05G202JS RESISTOR.  2 K  B 7 0000 EA I .OO 1 . 0 0  R 1 1  - 00 00 1 7 8 6  
0 5  * * 4 7 D 3 8 7 1 1 3 - R 1 2  VARISTOR B 0000 EA 1 .OO 1 . 0 0  R 1 2  -00 0 0 1 7 8 7  
0 5  3 0 0 9 - P - 5 0 3  POTENTIOMETER. 5 0 K  B 0000 EA 1 .OO 1 .OO R 2  -00 3 2 9 9 7  0 0 1 7 8 8  

.. . 05. R C R 0 5 G 5 6 3 J S  .. -- RESISTOR.  5 6 K  B -- 0000 EA 1 .OO 1 .OO R 3  -- -00 00 1 7 8 9  
0 5  R C R 0 5 G 2 0 3 J S  RESISTOR.  2 0 K  B 0000 EA 1 .OO 1 .OO R 4  -00 00 1 7 9 0  
0 5  3 0 0 9 - P - 1 0 4  POTENTIOMETER. 1 0 0  K B 0000 EA 1 .OO 1 .OO R 5  -00 3 2 9 9 7  0 0 1 7 9 1  
0 5  R C R 0 5 G 7 5 3 J S  RESISTOR.  7 5 K  B 0000 EA 1 .OO 1 . 0 0  R 6  - 00 00 1 7 9 2  
OS.- -RCRO7G680JS - RES. 6 8  OHMS. 1 / 4  W B 0000 EA 1 .OO 1 . 0 0  R 7  - 00 
0 5  R C R 0 5 G 1 0 3 J S  

0017_93_ 
RESISTOR.  1 0 K  B 7 0000 EA I .OO 1 .OO R 8  - 00 00 1 7 9 4  

0 5  . R C R 0 5 G 1 0 3 J S  RESISTOR.  1 0 K  B 7 0000 EA 1 .OO 1 .OO R 9  - 00 00 1 7 9 5  
0 5  MC 1 4 0  13BCP DUAL 0 F L I P - F L O P  B 0000 EA 1 .OO 1 . 0 0  U 1  -00 0 4 7 1 3  0 0 1 7 9 6  
qc_MC l_!O8 I B C P  QUAD 2 - I N P U T  AND G M 0 0 0  EA 1.00 1 . 0 0  U I O  -00 0 4 7 1 3  0 0 1 7 9 7  - 

0 5  MC 1 4 5 4  I B C P  PROGRAMMABLE OSC-TMR M 0000 EA 1 .OO 1 . 0 0  U 1 1  -00 0 4 7 1 3  0 0 1 7 9 8  
0 5  M C l 4 0 7 1 B C P  QUAD 2 - I N P U T  OR GATE M 0000 EA 1 .OO 1 . 0 0  U 1 2  -00 0 4 7 1 3  0 0 1 7 9 9  
0 5  M C 1 4 4 9 0 F P  CONTACT DEBOUNCER B 5 0000 EA 1 .OO 1 . 0 0  U 2  -00 0 4 7 1 3  0 0 1 8 0 0  

. 0 5 .  U N C - 4 4 0 1 A  . -. LATCH/DRIVER B 0000 € A  1 .OO 1 .OO U 4  -- -00 8 0 1 8 3  0 0 1 ~  
0 5  MC 1 4 5 2 8 B C P  DUAL MONOSTABLE MV B 0000 EA 1 .OO 1 . 0 0  U 5  -00 0 4 7 1 3  0 0 1 8 0 2  
0 5  MC14011BCP QUAD 2 - I N P U T  NAND G B 0000 EA I .OO 1 . 0 0  U 8  -00 0 4 7 1 3  0 0 1 8 0 3  
0 5  MC14541BCP PROGRAMMABLE OSC-TMR M 0000 EA 1 .OO 1 .oo U 9  -00 0 4 7 1 3  0 0 1 8 0 4  

. 

0 4  1 0 8 - 0 9 0 2 - 0 0 1  BANANA JACK (RED) B 5 0000 EA 1 5 . 0 0  1 5  .OO 2 6 - 0 0  7 4 9 7 0  0 0 1 8 0 5  
0 4  1 0 8 - 0 9 0 3 - 0 0 1  BANANA JACK ( E L K )  B 5 0000 EA 1 5 . 0 0  1 5 . 0 0  2 7 - 0 0  7 4 9 7 0  0 0 1 8 0 6  
0 4  * * 4 7 € 3 8 7 0 8 4 - 2 8  LENS. ENGRAVED B 0000 EA 1 . 0 0  1 .OO 2 8 - 0 0  00 1 8 0 7  
!.34 PTO7A-  1 4 - 5 P  RECEPTACLE. JAM-NUT B 0000 EA 1 . 0 0  I .OO .. . 2 9 - 0 0  7 7 8 2 0  0 0 1 ~ 0 ~  
0 4  OEM-25P CONNECTOR B 5 0000 EA 2 . 0 0  2 . 0 0  30-00 7 1 7 8 5  0 0 1 8 0 9  
0 4  3 3 4 1 - 1 L  JACK SOCKET K I T  * 0000 EA 2 .OO 2 .OO 3 1 - 0 0  5 2 7 6 0  0 0 1 8 1 0  

0 4  4 7 A 3 8 0 0 7  I P A R  
0 4  4 7 A 3 8  1 0 4 4 P A R  

- - - -  
E L E C T R I C A L  F A B .  STD X 5 0000 EA X 3 2 - 0 0  0 0 1 8 1  1 
SCHEMATIC X 0000 EA X -- 33 -00 0 0 1 8 1 2  
WIRE L I S T  X 0000 €A X 3 4  -00 0 0 1 8 1 3  
SOLDER / 0 0 - 5 - 5 7 1  B 5 0000 L B  A R 3 5 - 0 0  0 0 1 8 1 4  
BUS WIRE/QQ-W-343 B 5 0000 F T  A R 3 6 - 0 0  0 0 1 8 1 5  
WIRE.  AWG 2 4  B 5 0000 F T  A R 3 7 - 0 0  0 6 0 9 0  0 0 1 8 1 6  
CABLE CLAMP B 0000 EA 3 .OO 3 . 0 0  3 8 - 0 0  0 0 1 8 1 7  
SLEEVING.  SHRINK 
SLEEVING.TEFLON 

-. ... L A C I N G  TAPE - * 0000 F T  A R 4 1 -00 00 2% 
NAMEPLATE B 5 0000 EA 1 .OO 1 .OO 4 2 - 0 0  0 0 1 8 2  1 
NAMEPLATE. IDENT ( d l )  * 0000 EA 1 .OO 1 . 0 0  4 3 - 0 0  0 0 1 8 2 2  
NAMEPLATE. IOENT ( J 2 )  * 0000 EA 1 . 0 0  1 .OO 4 4 - 0 0  0 0 1 8 2 3  

-. NAMEPLATE. IDENT(J3 )  -. B 0000 EA 1 .OO 1 .OO 4 5 - 0 0  -- 0 0 1 8 2 4  
N P L .  AN/REV STATUS * 0000 EA 1 .OO 1 .OO 4 6 - 0 0  0 0 1 8 2 5  
WIRE.  BUS/QQ-W-343 B 0000 F T  A R 4 7 - 0 0  00 1 8 2 6  

0 4  AWG- 16 -TYPE-S  WIRE. BUS/QQ-W-343 B 5 0000 F T  A R 4 8 - 0 0  0 0 1 8 2 7  
0 4  5 7 0 - 3 6 5 0 - 0 2 - 0 1 - 0 0  TERMINAL.  INSULATED B 5 0000 EA Ern 8 . 0 0  4 9 - 0 0  7 1 2 7 9  0 0 1 8 2 8  
0 4  * * 4 7 E 3 8 7 0 8 4 - 5 0  LENS. ENGRAVED B 0000 EA 1 .OO 1 .OO 5 0 - 0 0  00 1 8 2 9  

- 0 4  * * 4 7 € 3 8 7 0 8 4 - 5 1  LENS. ENGRAVED B 0000 EA 1 .OO 1 .OO 5 1 - 0 0  00 1 8 3 0  
2 0 4  * * 4 7 E 3 8 7 0 8 4 - 5 2  LENS. ENGRAVED B 0000 EA 2 . 0 0  2 .OO 5 2 - 0 0  0 0 1 8 3 1  



7 2 4 1 - 1  TOPDOWN BREAKDOWN FOR ASSEMBLY 4 7 E 3 8 2 3 0 4 G 1  WTb ASSY. MOD-5A 0 6 / 1 5 / 8 4  PAGE 4 2  
MODEL EA U N I T  0 0 0 0 0 1  

Q\ 
. -- -- -- 

\\ -------  ECN - -----  "a 1 

I V L  IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY E X T / T O T  Q T Y  ITEM/ FSCM CROSS 
. . I N C  OUT APPLY C Y T I M E  REF DESG REF- 

0 4  N 1 5 3 P 1 6 0 0 7  SCREW. P A N  H D  0000 EA 4 . 0 0  4 . 0 0  5 3 - 0 0  0 0 1 8 3 2  
0 4  N 1 5 3 P 1 3 0 0 5  . . . . - - - - . - SCREW. PAN HD - * 0000 EA 3 .OO 3.00 5 4 - 0 0  0 0 1 8 3 3  
0 4  N 4 1 5 P 1 9  WASHER. LOCK. 1 1 0  * 0000 EA 4 . 0 0  4 . 0 0  5 5 - 0 0  0 0 1 8 3 4  
0 4  N 2 2 6 P 1 6  NUT.  HEX. # l o - 3 2  * 0000 EA 4 .OO 4 . 0 0  5 6 - 0 0  0 0 1 8 3 5  

SCREW. F L A T  HD 0 5 0000 EA 2 .OO 2 .OO 5 7 - 0 0  0 0 1 8 3 6  
SCREW. P A N  H D  B 0000 €A 4 . 0 0  4 . 0 0  5 8 - 0 0  0 0 1 8 3 7  
WASHER. LOCK. 1 8  0000 EA 4 . 0 0  4 . 0 0  5 9 - 0 0  0 0 1 8 3 8  
NUT. HEX.  # 8 - 3 2  
SCR. PH. # 6 - 3 2  
SCREW. P A N  HD - B 0000 EA 6 .00 6.00 6 2 - 0 0  0 0 1 8 4 1  
WASHER. F L .  1 6  * 0000 EA 8 . 0 0  8 .OO 6 3 - 0 0  0 0 1 8 4 2  
WASHER. LOCK. # 6  
N U T . P L A I N  HEX,  U 6 - 3 2  
LENS. E N G R E E D  8--0000 EA 1 .OO . .. 

LENS B 0000 EA 1 .OO 
F I N I S H  X 0000 P T  X 6 8 - 0 0  0 0 1 8 4 7  

0 3  - - * * 4 7 E 3 8 7  1 1 2 - 6  -.. .- COMM PANEL - M 0000 EA 1 - 0 0  1 .OO 6-00 - 0 0 1 8 4 8  
0 3  4 7 A 3 8 0 0 3 0  SPEC.SYST D I S P  P N L  X 0000 EA X 7 -00 0 0 1 8 4 9  . . - - 

0 3  * * 4 7 E 3 8 7 1 1 2 - 8  BLOWER. 1 3 0  CFM 8 0000 EA 1 . 0 0  1 .OO 8 -00 0 0 1 8 5 0  
0 3  * ' 4 7 E 3 8 7 1 1 2 - 9  BLOWER B 0000 EA 1.00 1 .OO 9-00 0 0 1 8 5 1  

. 93 ! * 4 7 E 3 8 7  1 1 2 -  1 0  ENCLOSURE.FRYE M -*0 EA 1 . 0 0  1 .OO 1 0 - 0 0  0 0 1 8 5 2  
0 3  * * 4 7 E 3 8 7 1 1 2 - 1 1  A I R  EXHAUST U N I T  L . H  B 0000 EA 1 .OO 1 .OO 1 1 - 0 0  00 1 8 5 3  
0 3  * * 4 7 E 3 8 7 1 1 2 - 1 2  A I R  EXHAUST U N I T  R . H  0 0000 EA 1 . 0 0  1 .OO 1 2 - 0 0  0 0 1 8 5 4  
0 3  * * 4 7 E 3 8 7 1 1 2 - 1 3  SCHEMATIC X 0000 EA X 1 3  -00 0 0 1 8 5 5  
03 * * 4 7 E 3 8 7 1 1 2 - 1 4  CABLE ASSY . X 0000 EA X .  1 4 - 0 0  00 I 8 5 5 -  
0 3  * * 4 7 E 3 8 7 1 1 2 - 1 5  WIRE L I S T  X 0000 EA X 1 5 - 0 0  00 1 8 5 7  

0 2  * * 4 7 E 3 8 7 0 8 1 - 1 9  C . D . S .  OPR TERMINAL M 0000 EA 1 .OO 1 .OO 1 9 - 0 0  00 1 8 5 8  
0 2  4 7 E 3 8 7 0 1 8  POWER D I S T B R  SCHEM X 0000 EA X --- 2 0 - 0 0  0 0 1  8 5 9  
0 2  * * 1 7 E 3 8 7 0 8 1 - 2 1  EYE WASH S T A T I O N  M 0000 EA 1 .OO 1 .OO 2 1 - 0 0  00 1 8 6 0  
0 2  * * 4 7 € 3 8 7 0 8 1 - 2 2  EMER L I G H T  U N I T  M 0000 EA 3 . 0 0  3 . 0 0  2 2 - 0 0  0 0 1 8 6 1  
0 7  * * 4 7 E 3 8 7 0 8 1 - 2 3  F I R E  EXT U N I T  M 0000 EA 5 . 0 0  5 . 0 0  2 3 - 0 0  0 0 1 8 6 2  

_ 0 2  * * 4 7 E 3 8 7 0 8 1 - 2 4  T E L  & S I T E  INTERCOM M 0000 EA 1 . 0 0  1 . 0 0  24 3 0 0 1 8 6 3  
0 2  4 7 A 3 8 0 0 9 4  7 5 0 0 K V A  VAR SP GEN X 0000 EA X 2 5 - 0 0  00 1 8 6 4  

0 1  4 7 E 3 8 7 1 1 4  CONTROL SYSTEM SCHEM ' X  0000 EA X 1 0 - 0 0  0 0 1 8 6 5  
0 1  4 7 A 3 8 0 0 2 3  . . . - - -. . - - - POWER C A B L I N G  REQT - X 0000 EA - X 1 1 -00 00 1 8 6 6  
0 1  4 7 A 3 8 0 0 2 4  I N S T L  C A B L I N G  REQT X 0000 EA X 1 2  -00 0 0 1 8 6 7  
0 1  4 7 A 3 8 0 0 0 8  STEP-UP XFMR SPEC X 0000 EA X 1 3 - 0 0  0 0 1 8 6 8  
0 1  4 7 A 0 8 7 0 0 5  I & C  S I G N A L  L I S T  X 0000 EA X 1 4  -00 0 0 1 8 6 9  

.. 0 1  4 7 D 3 8 2 2 8 8  GENERAL S I T E  L C T N  . - X 0000 EA X 15-00.--- 0 0 1 8 7 0  
0 1  4 7 D 3 8 2 2 9 8  S I T E  P L A N - 1 S T  U N I T  X 0000 EA X 1 6 - 0 0  0 0 1 8 7 1  
0 1  4 7 E 3 8 7 0 1 4  SCHEM.NACELLE.GEN X 0000 EA X 1 7  -00 0 0 1 8 7 2  
0 1  4 7 D 3 8 2 0 0 0  TOWER GEOMETRY/DIAG X 0000 EA X 1 8  -00 0 0 1 8 7 3  

o~LD-~~? ? 1 4  NACELLE GEOMETRY X 0-000 EA X - 1 9 - 0 0  0 0 1 8 7 4  
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. -. - - - -. . .- MODEL EA U N I T _ 0 0 0 0 0 1  - - -. . 

--- ECN - ---  
JDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QTY E X T / T O T - Q T Y  CROSS 
-. . . - . - . . . -. . . I N C  OUT APPLY C Y T I M E  ASSEMBLY - REF 

3 0 0 H 1 - 1 5 C G - 0 4 - K  PRESSURE TRANSDUCER B 0000 8 9 3 2 6  EA 4 7 J 3 8 2 3 1 3 6 1  0 3 . 0 0 0  0 3 . 0 0 0  0 0 0 1 0 3  

.. . .. 
3 0 0 9 - P -  1 0 4  POTENTIOMETER. 1 0 0  K B 0000 3 2 9 9 7  EA 4 7 D 3 8 7 1 1 3 G l  0 2  T o o  0 2  .OOO 001492- 

3 0 0 9 - P - 5 0 3  POTENTIOMETER. 5 0 K  B 0000 3 2 9 9 7  EA 4 7 0 3 8 7 1 1 3 G 1  0 2 . 0 0 0  0 2 . 0 0 0  0 0 1 7 8 8  

3009P- 1 - 2 0 2  POTENTIOMETER. 2 K B 0000 3 2 9 9 7  EA 4 7 E 3 8 7 0 3 7 G l  0 2 . 0 0 0  0 4 . 0 0 0  0 0 0 7 1 5  
. - . . -. -. . - 

3 0 0 9 P - 1 - 5 0 1  POTENTIOMTR 5 0 0  OHMS B 0000 3 2 9 9 7  EA 4 7 E 3 8 7 0 3 7 G l  0 4  . 000 0 8 . 0 0 0  0 0 0 7 1 8  

3 0 4 3 T 1 8  " U "  BOLT & NUTS B 5 0000 3 9 4 2 8  €A 4 7 J 3 8 2 3 1 3 6 1  06.000 0 6 . 0 0 0  0 0 0 0 8 0  

-. 
3 6 5 5 J - 1 1 1 0 2 ~  POTENTIOMETER M 0000 3 2 9 9 7  EA 4 7 D 3 8 7 1 3 0 G i  65.000 0 2 . 0 0 0  0 0 0 8 9 4  

3 3 0 2 - 3 7  CABLE 1 2 "  L G  * 0000 7 5 0 3 7  EA 4 7 0 3 8 7 0 8 7 G l  0 1  .OOO 0 7 . 0 0 0  0 0 0 7 4 1  

3 3 4 1 - 1 L  JACK SOCKET K I T  * 0000 5 2 7 6 0  EA 4 7 E 3 8 7 0 7 2 G l  0 7 . 0 0 0  0 7 . 0 0 0  0 0 0 7 4 2  - - -. - - 

3 3 1  1 - 1 L  JACK SOCKET K I T  * 0000 5 2 7 6 0  EA 4 7 E 3 8 7 0 8 4 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 1 8 1 0  
3 3 4 1 - 1 L  JACK SOCKET K I T  * 0000 5 2 7 6 0  EA 4 7 E 3 8 7 0 8 5 G l  0 1  .000 0 1 . 0 0 0  0 0 1 6 5 2  
3 3 4 1 - 1 L  JACK SOCKET K I T  * 0000 5 2 7 6 0  EA 4 7 E 3 8 7 0 9 1 G l  0 2 . 0 0 0  0 2 . 0 0 0  0 0 1 5 1 2  
3 3 4 1 - 1 L  JACK SOCKET K I T  * 0000 5 2 7 6 0  EA 4 7 E 3 8 7 0 9 5 G l  0 4 . 0 0 0  0 4  ,000 0 0 0 6 2 3  

. -. - -. - 

3 4  1 7 - 7 0 4 0  CONNECTOR B 5 0000 7 5 0 3 7  €A 4 7 0 3 8 7 0 8 7 6 1  01 .000 0 7 . 0 0 0  0 0 0 7 4 0  La $22 
Q :.2 

HEADER * 0000 5 2 7 6 0  EA 4 7 D 3 8 7 0 8 3 G l  1 0 . 0 0 0  
c -  

3 4 3 2 - 4 2 0 5  1 0 . 0 0 0  0 0 0 6 5 8  FA F2 
3 5 0 - S E R I E S - 3 D C  PUMP B 0000 5 9 1 8 0  EA 4 7 E 3 8 2 5 7 9 G i  0 1  .OOO 0 1 . 0 0 0  0 0 0 4 7 0  L), r.i.9 

c -  ,I,.\ .:, . . 
.... 3 5 0 2 -  1000 CONNECTOR - * 0000 7 5 0 3 7  EA 4 7 D 3 8 7 0 8 7 6 1  0 1  .OOO 0 7  .OOC3_ 0 0 0 7 3 9  y:> f>l 

s ' Ii. I\ 

TERMINAL BOARD 
TERMINAL BOARD 

:I 7 A 3 8 0 0 0 8  STEP-UP XFMR SPEC X 0000 EA 4 7 E 3 8 2 3 0 4 G l  X 00 1 8 6 8  

.I 7A3_80-9 OES.  REQMTS,ROTOR E L  --- X 0090 EA 47E3J32400GI X - -- 0 0 1  1 1 8  
,17A380009  OES.  REQMTS.ROTOR E L  X 0000 EA 4 7 E 3 8 2 5 9 0 G 1  X 0 0 1 2 2 4  

00.000 

4 7 A 3 8 0 0 1 4  STJTION BATTERY V E C  M 0000 EA 4 7 E 3 8 7 0 8 1 G l  0 1  .000- 0 1 .OOO 00 1 3 . 1 1  

J 7 A 3 8 0 0 2 3  POWER C A B L I N G  REQT X 0000 EA 4 7 E 3 8 2 3 0 4 G l  X 00 1 8 6 6  
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SECTION 1.0 

INTRODUCTION 

1.1 SCOPE 

Th is  document descr ibes  t h e  f u n c t i o n a l  and performance requi rements  o f  t h e  

MOD-5A Emergency Shutdown Panel. 

1.2 GENERAL DESCRIPTION 

The Emergency Shutdown Panel r ece i ves  i npu t s  f rom the  c o n t r o l l e r  and severa l  

c r i t i c a l  sensors t o  determine opera t ion  o r  t h e  need f o r  a  shut  down, and i s  

independent o f  t he  c o n t r o l l e r  w i t h  respec t  t o  t h e  emergency shutdown f unc t i on .  

For normal ope ra t i on  a l l  sensor i n p u t  requi rements  must be s a t i s f i e d  (ESD 

Ready). The system c o n t r o l l e r  w i l l  i s sue  f e a t h e r  va lve  enable commands and w i t h  

t h e  ESD enable command ( i ssued  by t h e  system c o n t r o l l e r )  t h e  Emergency Shutdown 

panel w i l l  energ ize t h e  f ea the r  va lves f o r  a i l e r o n  c o n t r o l  and apply  a  c o n t r o l  

vo l tage  t o  remove t h e  r o t o r  brake. 

The Emergency Shutdown Panel w i l l  generate an emergency shutdown when i t  de tec t s  

a  f a u l t  on any one o f  i t s  i npu t s  by i n t e r r u p t i n g  power t o  t h e  f e a t h e r  valves, 

a1 lowing t h e  a i l e r o n s  t o  be h y d r a u l i c a l l y  d r i v e n  t o  a  f e a t h e r  p o s i t i o n  and 

removing t h e  r o t o r  brake c o n t r o l  vo l tage.  



47A38003 1 
NOVEMBER 1983 

SECTION 2.0 

APPLICABLE DOCUMENTS 

The f o l l o w i n g  documents o f  t h e  da te  o f  i ssue  noted form a p a r t  o f  t h i s  
- 

s p e c i f i c a t i o n  t o  t h e  ex ten t  s p e c i f i e d  here in .  I n  t h e  event o f  c o n f l i c t  between 

t h i s  s p e c i f i c a t i o n  and t h e  documents re fe renced  herein,  t he  con ten ts  o f  t h i s  

s p e c i f i c a t i o n  s h a l l  supersede. 

2.1 GENERAL ELECTRIC DRAWINGS 

47A380013 Cont ro l  System S p e c i f i c a t i o n  f o r  MOD-5A WTG 

47A380052 E l e c t r i c a l  F a b r i c a t i o n  and Workmanship Standard 

47A380053 E l e c t r i c a l  Systems Test Equipment Design, F a b r i c a t i o n  and 

Test Speci f i c a t  i ons 

47E387114 Cont ro l  System Schematic 

47E387064 Cont ro l  E l e c t r o n i c  Cabinet (CEC) Schematic 

2.2 INDUSTRY 

NEC - Nat iona l  E l e c t r i c a l  Code 

2.3 FEDERAL 

FED-STD-595 Federal  Standard Colors  
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SECTION 3.0 

REQUIREMENTS 

3.1 FUNCTIONAL REQUIREMENTS 

F i g u r e  1 i s  a l o g i c  diagram o f  t h e  Emergency Shutdown Panel (ESD). The ESD 

m o n i t o r s  t h e  parameters s p e c i f i e d  i n  Paragraph 3.1.1 f o r  a f a u l t  c o n d i t i o n .  I f  

a l l  c o n d i t i o n s  a re  met, t h e  ESD sends an "ESD Ready" S igna l  t o  t h e  c o n t r o l l e r  

and a l l ows  t h e  c o n t r o l l e r  command o f  t h e  f e a t h e r  valves.  If a f a u l t  c o n d i t i o n  

occurs  on any parameter, t h e  ESD senses t h i s  f a u l t  and removes power f rom t h e  

f e a t h e r  va lves and c o n t r o l s  power t o  engage t h e  Rotor  brakes. Both f e a t h e r  

va lves  enable commands must be p resen t  t o  r e l e a s e  t h e  r o t o r  brake command. 

3.1.1 INPUTS 

The Emergency Shutdown Panel w i l l  r e c e i v e  i n p u t s  f rom t h e  f o l l o w i n g  sensors o r  

components: 

I n p u t  No. Func t ion  

Ground Emergency Stop Switch 

Generator Overspeed 

Nacel l e  Emergency Stop Swi tch 

Spare 

Spare 

Spare 

Rotor  Overspeed 

Watch Dog Timer 

ESD Enable 

Feather Valve A1 Enable 

Feather  Valve A 2  Enable 
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3.1.2 OUTPUTS 

The Emergency Shutdown Panel s h a l l  p r o v i d e  t h e  f o l l o w i n g  o u t p u t s :  

1. Fea the r  Valve ( A l )  Cmd 

2. Fea the r  Va lve  (A2) Cmd 

3. ESD Ready s i g n a l  

4. Fea the r  Va lve  ( A l )  S t a t u s  

5. Fea the r  Valve (A2) S t a t u s  

6. R o t o r  Brake Crnd 

3.2 OPERATIONAL REQUIREMENTS 

3.2.1 ESD READY SIGNAL 

The ESD ready  s i g n a l  s h a l l  be i ssued  when a l l  i n p u t s  except  f o r  t h e  f e a t h e r  

v a l v e  ( A l )  and (A2) Enable commands a r e  i n  t h e i r  normal o p e r a t i o n a l  s t a t e .  T h i s  

i n d i c a t e s  r e a d i n e s s  t o  opera te .  

3.2.2 OUTPUT SIGNALS 

The f e a t h e r  v a l v e  o u t p u t  s i g n a l s  w i l l  be i ssued  when t h e  ESD ready s i g n a l  and 

t h e  f e a t h e r  v a l v e  Enable s i g n a l s  a r e  p r e s e n t  and t h e  ESD Enable Pu lse  has been 

r e c e i v e d .  

The r o t o r  b rake  command s h a l l  be energ i zed  o n l y  when b o t h  f e a t h e r  v a l v e  enab le  

commands a r e  p resen t .  

3.2.3 STATUS SIGNALS 

The f e a t h e r  v a l v e  s t a t u s  s i g n a l s  s h a l l  be i ssued  when t h e  f e a t h e r  v a l v e  commands 

a r e  be ing  issued.  
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3.2.4 ESD ENABLE 

The ESD Enable i s  a  120 vac, 1  !2l 60 Hz Pulse, 100 m i l l i seconds  i n  dura t ion .  

The ESD Enable Pulse momentar i ly  c loses  a  s e t  o f  r e l a y  con tac ts  t o  energ ize  t h e  

fea ther  va lve  cmd r e l a y s  which s h a l l  be con f i gu red  t o  l a t c h  on. The f e a t h e r  

va lve  comands s h a l l  be i n t e r l o c k e d  w i t h  t h e  ESD Ready Signal  and t h e  i n d i v i d u a l  

fea ther  va lve  enable s igna ls .  Th i s  p rov ides  f o r  one-shot ope ra t i on  i n  t h e  event 

o f  a  momentary f a u l t  ( g r e a t e r  than 10 m i  11 iseconds i n  du ra t i ons )  f rom any o f  t h e  

inpu ts .  

3.3 PERFORMANCE REQUIREMENTS 

3.3.1 INPUT CIRCUITS 

3.3.1.1 DRY CONTACT.INPUT 

I n p u t  Number 1  through 7 l i s t e d  i n  paragraph 3.1.1 a re  d r y  con tac t  c l osu res  

r a t e d  a t  120 vac w i t h  a  c u r r e n t  c a r r i n g  c a p a b i l i t y  o f  1  Anp cont inuous and 

5 Amps surge. 

3.3.1.2 DC INPUT 

I n p u t  Number 8 of paragraph 3.1.1 i s  a  d r y  con tac t  c l osu re  r a t e d  a t  8  volt-Amps 

w i t h  a  maximum c u r r e n t  o f  .250 Amperes. 

3.3.1.3 AC INPUT 

I n p u t  numbers 9, 10, and 11 o f  Paragraph 3.1.1 are d i s c r e t e  120 Vac, 60 Hz 

s i gna l s  capable o f  supp ly ing  3  amperes (RMS). 
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1 The o u t p u t  c i r c u i t s  l i s t e d  i n  paragraph 3.1.2 s h a l l  be capable  of s u p p l y i n g  120 

VAC, 10, 60 Hz w i t h  a con t inuous  c u r r e n t  r a t i n g  o f  3 Amps maximum. 

b 
I 3.4 MECHANICAL 

1 3.4.1 S I Z E  

The Emergency Shutdown Panel des ign  s h a l l  n o t  exceed t h e  envelope shown i n  

) F i g u r e  2 .  The f r o n t  pane l  s i z e  and mount ing s h a l l  be as s p e c i f i e d  i n  F i g u r e  2. 

3.4.2 WEIGHT 

I The maximum weight  o f  t h e  Emergency Shutdown Panel s h a l l  n o t  exceed 10 pounds. 

fl 3.5 ENVIRONMENT 

i 
I 
I 
n 
B 
i 
I 
I 

3.5.1 TEMPERATURE 

Opera t ing :  0" t o  50 O C .  Ambient a i r  temperature  

Non-Operating: -40°C t o  50°C Ambient a i r  temperature  

3.5.2 HUMIDITY 

10 t o  90% RH (non-condensing). 

3.5.3 ELEVATION 

Sea l e v e l  t o  7000 f e e t .  

3.6 VIBRATION 

The o p e r a t i o n  o f  t h e  Emergency Shutdown Panel s h a l l  n o t  be a f f e c t e d  when 

sub jec ted  t o  v i b r a t i o n  l e v e l s  o f  up t o  2.259 i n  any d i r e c t i o n .  
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FIGURE 2 - ENVELOPE-EMERGENCY SHUTDOWN PANEL 
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3.7 SAFETY 

A l l  exposed w i r i n g ,  te rm ina ls ,  e tc .  having a  p o t e n t i a l  o f  g r e a t e r  than 48 v o l t s  

s h a l l  be p r o t e c t e d  f rom a c c i d e n t a l  c o n t a c t  by s e r v i c e  personnel  i n  accordance 

w i t h  N E C. 

3.8 MATERIALS 

M a t e r i a l  used i n  t h e  ESD assembly s h a l l  be i n h e r e n t l y  c o r r o s i o n  r e s i s t a n t  o r  

p r o t e c t e d  from c o r r o s i o n  due t o  exposure t o  a i r b o r n e  m o i s t u r e  and s a l t  i n  t h e  

o p e r a t i o n a l  environment. For  c o r r o s i o n  ana lys is ,  assume 0.005 PPM maximum s a l t  

con ten t  i n  t h e  environmental  a i r  a f t e r  f i l t r a t i o n  f o r  sea coast  i n s t a l l a t i o n .  

3.9 FINISH 

A l l  surfaces s h a l l  be c h e m i c a l l y  c leaned and t r e a t e d  t o  p r o v i d e  a  bond between 

t h e  p r imer  p a i n t  and meta l  surfaces.  The Emergency Shutdown Panel (ESD) s h a l l  

be p a i n t e d  a  semi-gloss b l u e  ( c o l o r  conforming t o  FED-STD-595, c o l o r  number 

25550). 

3.10 ELECTRICAL 

3.10.1 W I R I N G  INTERFACE 

The ESD s h a l l  p r o v i d e  screw t y p e  o r  connector t e r m i n a t i o n s  f o r  a l l  i n t e r f a c e  

w i r i n g .  The use o f  screw t y p e  t e r m i n a t i o n s  o r  connectors  s h a l l  be c o n s i s t a n t  

w i t h  t h e  C o n t r o l s  E l e c t r o n i c  Cabinet  (CEC) schematic. 



47A380031 
NOVEMBER 1983 

3.10.2 INTERNAL W I R I N G  

I n s u l a t i o n  f o r  i n t e r n a l  w i r i n g  s h a l l  have a  r a t i n g  o f  600V and a  minimum 

temperature  r a t i n g  o f  105OC. 

I n t e r n a l  w i r i n g  s h a l l  be supported as r e q u i r e d  t o  prevent  damage f rom v i b r a t i o n  

l e v e l s  s p e c i f i e d  i n  paragraph 3.6. 

MAINTAINABILITY 
r 

MTTR = 4  hours (1  hour  t o  i d e n t i f y ,  2 hours t o  r e p a i r ,  1  hour t o  r e s t a r t )  

The lowest  l e v e l  o f  r e p a i r  s h a l l  be a t  t h e  chass is  l e v e l .  

3.12 DESIGN AND FABRICATION - 

Equipment f a b r i c a t e d  by o r  f o r  AEPD s h a l l  conform t o  t h e  f a b r i c a t i o n  and 

workmanship requ i rements  s p e c i f i e d  i n  t h e  f o l l o w i n g  documents. 

47A380052 E l e c t r i c a l  F a b r i c a t i o n  and Workmanship Standard 

47A380053 E l e c t r i c a l  System Test Equipment Design, F a b r i c a t i o n  and 

Test  S p e c i f i c a t i o n  

3.13 LIFE - 

The expected l i f e t i m e  o f  t h e  Emergency Shutdown Panel assembly s h a l l  be t h i r t y  M 

- 

(30)  years.  A l l  r e l a y s  used i n  t h e  Emergency Shutdown Panel des ign s h a l l  have a  

l i f e  expectancy o f  100,000 opera t ions  minimum a t  r a t e d  load. 1 
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SECTION 4.0 

VERIFICATION 

4.1 GENRAL 

The acceptance program f o r  t h e  Emergency Shutdown Panel (ESD) s h a l l  be 

implemented by  a n a l y s i s  and t e s t  o f  a p r ime des ign u n i t .  Development t e s t s  w i l l  

a l s o  be performed i n  advance o f  pr ime des ign  u n i t  t e s t s  t o  suppor t  and c o n f i r m  

des ign and a n a l y t i c a l  t r a d e o f f s .  These t e s t s  a re  d e f i n e d  i n  t h i s  sec t i on .  

4.1.1 RESPONSIBILITY FOR INSPECTION AND TESTS 

GE/AEPD o r  i t s  supp l i e r s ,  a t  GE/AEPD d i r e c t i o n ,  a r e  respons ib le .  f o r  conduc t ing  

a l l  t e s t s  and i nspec t i ons  t o  assure compliance w i t h  t h i s  s p e c i f i c a t i o n  and t h e  

domcuments re fe renced  here in .  

4.2 SPECIAL TESTS AND INSPECTIONS 

4.2.1 ANALYSES 

! The f o l l o w i n g  requi rements  o f  Sec t ion  3.0 s h a l l  be-  v e r i f i e d  by r ev i ew  o f  

a n a l y s i s  based on a p p l i c a b l e  s p e c i f i c a t i o n s ,  a p p l i c a b l e  drawings, in-process 

t e s t  data, s u p p l i e r  component data, and ope ra t i ng  exper ience w i t h  s i m i l a r  u n i t s .  

Paragraph 3.3.2 Output C i r c u i t s  
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Paragraph 3.4.2 

Paragraph 3.5.1 

Paragraph 3.5.2 

Paragraph 3.6. 

Paragraph 3.7 

Paragraph 3.8 

Paragraph 3.10.2 

Paragraph 3.11 

Paragraph 3.13 

Weight 

Environment 

H u m i d i t y  

V i b r a t i o n  

S a f e t y  

M a t e r i  a1 s 

I n t e r n a l  W i r i n g  

M a i n t a i n a b i l i t y  

R e l i a b i l i t y  

4.2.2 ACCEPTANCE INSPECTIONS 

The f o l l o w i n g  requ i rements  o f  S e c t i o n  3.0 s h a l l  be v e r i f i e d  b y  i n s p e c t i o n  of  t h e  

hardware o r  r e v i e w  o f  manu fac tu r ing  in -p rocess  i n s p e c t i o n  d a t a  o r  component 

s u p p l i e r  data .  

Paragraph 3.4.1 S i z e  

Paragraph 3.9 F i n i s h  

Paragraph 3.10.1. W i r i n g  I n t e r f a c e  

Paragraph 3.12 Design and F a b r i c a t i o n  
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4.3 ACCEPTANCE TESTS 

4.3.1 W I R I N G  

A l l  w i r i n g  s h a l l  be  checked f o r  l o o s e  connect ions.  

4.3.2 FUNCTIONAL TESTS 

4.3.2.1 Thermal 

The Emergency Shutdown Panel  w i  11 be t h e r m a l l y  t e s t e d  w h i l e  i t  i s  i n s t a l l e d  i n  

t h e  C o n t r o l  E l e c t r o n i c s  Cab ine t  as p a r t  o f  t h e  C o n t r o l  E l e c t r o n i c s  Cab ine t  

the rma l  t e s t .  The requ i rements  o f  Paragraph 4.3.2.2 w i l l  be v e r i f i e d  d u r i n g  

t h i s  the rma l  t e s t .  -- . 

4.3.2.2 L o g i c  

A f u n c t i o n a l  l o g i c  t e s t  s h a l l  be performed p r i o r  t o  and d u r i n g  t h e  the rma l  t e s t  

s p e c i f i e d  i n  paragraph 4.3.2.1. 

The o u t p u t s  s p e c i f i e d  i n  paragraph 3.1.2 s h a l l  conform t o  paragraph 3.3.2 when 

t h e  l o g i c  requ i rements  o f  paragraphs 3.2.1, 3.2.2, 3.2.3 and 3.2.4 a r e  met. The 

i n p u t s  s h a l l  be as s p e c i f i e d  i n  paragraphs 3.1 .l, 3.3.1 .l, 3.3.1.2 and 3.3.1.3. 
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4.4 TEST PROCEDURE 

A l l  t e s t s  s h a l l  be conducted us ing  documented t e s t  procedures approved by  

G E  q u a l i t y  assurance. A l l  t e s t  procedures s h a l l  c o n t a i n  da ta  sheets on which t h e  
/t 

r e s u l t s  o f  t h e  i n d i v i d u a l  t e s t s  may be recorded. 

4.5 TEST CONDITIONS 

A l l  t e s t s  s h a l l  be performed a t  room ambient cond i t i ons  o f  temperature, hum id i t y  

and atmospheric pressure un less o therw ise  spec i f i ed .  

4.6 APPROVAL 

Review and approval  o f  a l l  t e s t  r e s u l t s  by  a General E l e c t r i c  Q u a l i t y  Assurance 

Representat ive i s  r equ i red  p r i o r  t o  shipment o f  t h e  Emergency Shutdown Panel - 

assembly. 
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SECTION 1.0 

INTRODUCTION 

1.1 SCOPE - 
This  document descr ibes  t h e  f u n c t i o n a l  and performance requi rements  f o r  t h e  

MOD-5A S imu la to r  Software.  

1.2 GENERAL DESCRIPTION 

The bas i c  f u n c t i o n  o f  t h e  WTG s i m u l a t o r  i s  t o  f u n c t i o n a l l y  t e s t  and check o u t  

t h e  C o n t r o l l e r .  The WTG s imu la to r  w i l l  i n t e r f a c e  w i t h  t h e  C o n t r o l l e r  t o  r e c e i v e  

t h e  C o n t r o l l e r  command outputs ,  s imu la te  t h e  WTG dynamic response t o  t h e  

Con t ro l l e r  command o u t p u t  i n  accordance w i t h  opera to r  se l ec ted  e x t e r n a l  

parameters, and p rov i de  t h e  cor responding s i g n a l  s t o  t h e  Con t ro l  l e r  sensor 

inpu ts .  

The s i m u l a t o r  i s  a  component which w i l l  a l l o w  t e s t i n g  o f  t h e  C o n t r o l l e r  

s imu la t i ng  WTG opera t ion .  I t  w i l l  r e c e i v e  commands f rom t h e  c o n t r o l  system , 

ou tpu t s  and p rov i de  s imu la ted  sensor i n p u t s  t o  t h e  c o n t r o l  system so t h a t  

f u n c t i o n s  and modes o f  ope ra t i on  o f  t h e  C o n t r o l l e r  may be ' tes ted .  

The s i m u l a t o r  w i l l  p r ov i de  t h e  c a p a b i l i t y  t o  check o u t  and t e s t  t h e  f u n c t i o n a l  

ope ra t i on  o f  b o t h  t h e  system so f tware  and f i rmware  d u r i n g  c o n t r o l l e r  sof tware 

devel  opment . 
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SECTION 2.0 

APPLICABLE DOCUMENTS 

- 

The f o l l o w i n g  documents as of t h e  da te  o f  t h i s  i s sue  o r  as noted below f o rm  a  

p a r t  o f  t h i s  s p e c i f i c a t i o n  t o  t h e  e x t e n t  s p e c i f i e d  here in .  I n  t h e  event  o f  

conf 1  i c t  between t h i s  s p e c i f i c a t i o n  and t h e  documents re fe renced  ' he re in ,  t h e  

con ten ts  o f  t h i s  s p e c i f i c a t i o n  s h a l l  supersede. 

2.1 GENERAL ELECTRIC DRAWINGS 

47A380011 System S p e c i f i c a t i o n  MOD-5A WTG 

47A380013 Cont ro l  System S p e c i f i c a t i o n  f o r  MOD-5A WTG 

47A380033 WTG S imu la to r  Hardware S p e c i f i c a t i o n  

47A387005 S igna l  & Command L i s t  
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SECTION 3.0 

REQUIREMENTS 

3.1 FUNCTIONAL REQUIREMENTS 

The s i m u l a t o r  processes i n p u t s  f rom t h e  c o n t r o l l e r  and t h e  ope ra to r  t o  p r o v i d e  

responses t o  t h e  c o n t r o l l e r  which w i l l  e xe r c i se  t h e  c o n t r o l l e r  i n  t h e  manner i t  

w i l l  exper ience d u r i n g  WTG opera t ion .  

The s i m u l a t o r  s i g n a l  ou tpu t s  t o  t h e  C o n t r o l l e r  a re  o f  5 b a s i c  types. They are:  

o  D i s c r e t e  s i g n a l s  t h a t  a re  independent o f  system opera t ion ,  and a re  t h e  
r e s u l t  o f  a  system anomaly o r  a re  generated e x t e r n a l  t o  t h e  system. 
These s i g n a l s  would be generated by  t h e  ope ra to r  d u r i n g  t e s t  o p e r a t i o n  
and a re  l i s t e d  i n  Table  1. 

o  D i s c r e t e  s i g n a l s  t h a t  i n  normal ope ra t i on  would change s t a t e  as a  r e s u l t  
o f  a  C o n t r o l l e r  ou tpu t  command. The s i g n a l s  a re  l i s t e d  i n  
Table 2 .  

o  Analog s i g n a l s  t h a t  r ep resen t  dynamic response t o  C o n t r o l l e r  
ou tpu t  commands and a re  l i s t e d  i n  Table 3. 

o  Analog s i g n a l s  t h a t  r ep resen t  e x t e r n a l  parameters. These s i g n a l s  would 
be opera to r  c o n t r o l l a b l e  i n  accordance w i t h  t h e  t e s t  ope ra t i on  and a re  
l i s t e d  i n  Table  4. 

o  S i t e  and remote ope ra to r  commands v i a  s e r i a l  da ta  communications as 
l i s t e d  i n  Table 7. 

The s imu la to r  s i g n a l  i n p u t s  f r om  t h e  C o n t r o l l e r  a re  o f  t h r e e  bas i c  types. They 

a re  : 

o  D i s c r e t e  s i g n a l s  t h a t  a re  on/off commands i ssued  by  t h e  C o n t r o l l e r .  
These s i g n a l s  a re  l i s t e d  i n  Table 5. 

o  Analog s i g n a l s  t h a t  a re  p o s i t i o n  commands i ssued  by  t h e  C o n t r o l l e r .  
These s i g n a l s  a r e  l i s t e d  i n  Table 6. 

o, A l l  ope ra t i ng  da ta  v i a  s e r i a l  da ta  communications. 



. . . .. . . . . . . . . . . - 

MOD-5A WTG 
47A38003 2  

DECEMBER 1983 
REV " A "  

TABLE 1 

DISCRETE SIGNALS GENERATED EXTERNAL TO THE CONTROL SYSTEM 

I D  NUMBER NAME - 

S2.6 
S2.16 
S2.17 
S3.3 
S3.5 
S4.2 
S4.11 
S4.14 
54.23 
S4.24 
S4.25 
54.26 
S4.27 
S4.28 
S4.29 
S4.30 
55.1 
55.2 
S5.3 
S5.6 
S5.7 
S5.8 
S6.3 
S6.8 
S6.9 
56.10 
Sb. 11 
S6.12 
S7.4 
57.8 
S7.9 
S8.6 

H i  Temp B lade  #1 
H i  Temp B lade  # 2  
H i  S t r a i n  B lade  # 1  
H i  S t r a i n  B lade  #2 
P i t c h  H y d r a u l i c  Resv. L e v e l  
P i t c h  H y d r a u l i c  O i l  F i l t e r  
P i t c h  H y d r a u l i c  O i  1  Temperature S t a t u s  
P i t c h  Pump Pressu re  
Servo Va lve  F i l t e r  S t a t u s  B lade #1 
Servo Va lve  F i l t e r  S t a t u s  B lade #2  
V i b r a t i o n  # I  R o t o r  V i b r a t i o n  
Hub P o s i t i o n  
Gearbox H i g h  Temperature 
Lube Resv. Leve l  
Lube Supp ly  F i l t e r  S t a t u s  
Lube Supp ly  Lo P ressu re  
Lube Supp ly  Lo P r e s s u r e  
Lube Supp ly  Lo P r e s s u r e  
Lube Resv. H i  Temperature 
Lube Resv. Lo Temperature 
Lube Supp ly  Temperature H i  
Lube Supp ly  Temperature H iH i  
Lube Pump S ta tus ,  S h a f t  D r i v e n  
Genera tor  Winding Over Temperature 
Genera tor  Lube Pressu re  Lo 
V i b r a t i o n  #2 (Genera to r )  
Genera tor  Resv. Lube L e v e l  Lo 
Genera tor  Resv. Lube Temperature H i  
Genera tor  B e a r i n g  Over Temperature 
Yaw O i l  Leve l  Low 
Yaw F i l t e r  S t a t u s  
Yaw H o l d i n g  Brake S t a t u s  
Yaw M o t i v e  Brake S t a t u s  
Yaw H o l d i n g  Brake Pressu re  Low 
Yaw O i l  Temperature O.K. 
Emergency Shutdown System O.K. 
N a c e l l e  Emergency S top  
Ground Emergency Stop 
U t  i 1 i ty  Power Presence (Power M o n i t o r )  
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TABLE 1 

DISCRETE SIGNALS GENERATED EXTERNAL TO THE CONTROL SYSTEM 

I D  NUMBER - NAME 

Ground I n t r u s i o n  
EIS/OIS Ready 
Charger M a l f u n c t i o n  
Aut o/Manual 
UPS B a t t e r y  S ta tus  
UPS I n v e r t e r  S ta tus  
Nace l le  F i r e  Alarm 
CEC Heat Exchanger A1 arm 
CEC Temperature H i  
CEC Temperature H iH i  
A i r c r a f t  S t robe  S ta tus  
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TABLE 2 

I D  NUMBER 

S2.6 
52.7 

DISCRETE SIGNALS GENERATED INTERNAL 

NAME - 
Charge Pump Pressu re  Low 
T e e t e r  Brake Accum Press  Low 

(Low Force  B rake )  
Tee te r  Bake Accum Press  Low 

(H igh  Fo rce  Brake)  
T e e t e r  Brake S t a t u s  H i g h  F o r c e  "ON" 
Tee te r  H igh  Fo rce  Brake Pressu re  
Tee te r  Ang le  >52.5' 
T e e t e r  Ang le  >+5O 
A i  l e r o n  L a t c h  S t a t u s  
Accumulator  P ressu re  Low 
R o t o r  Brake S t a t u s  
R o t o r  P o s i t i o n e r  D r i v e  S t a t u s  
Lube Supp ly  Lo P ressu re  
Lube Supp ly  Lo P ressu re  
Lube Supp ly  Lo P ressu re  
Yaw O i  1  P ressu re  
Yaw Cyl #1 F u l l  CW ( L 1  L i m i t  SW) 
Yaw Cyl #1  F u l l  CCW ( L 2  L i m i t  SW) 
Yaw Cyl # 2  F u l l  CW ( L 3  L i m i t  SW) 
Yaw Cyl #2 R e t r a c t e d  ( L 4  L i m i t  SW) 
R o t o r  Overspeed 
Lube Supp ly  P ressu re  
Emergency Shutdown System S t a t u s  
"G" S w i t c h  #1 
"G"  S w i t c h  #2 
Genera tor  Overspeed 
F e a t h e r  V l v  A-1 S t a t u s  
F e a t h e r  V l  v  A-2 S t a t u s  
Lockout  Re lay  T r i p p e d  
S t a t o r  T i e  S t a t u s  
s t a t o r  s h o r t  C o n t a c t o r  S t a t u s  
Cyc loconver te r  T i e  S t a t u s  
Conver te r  Ready 
I c e  De tec ted  B lade # I  
I c e  De tec ted  B lade  #2 

TO THE CONTROL SYSTEM 

FUNCTIONAL DESCRIPTION 

C2.4 w i t h  d e l a y  
. C2.4 w i t h  d e l a y  

C2.4 w i t h  d e l a y  

C3.1 + t i m e  d e l a y  
C4.6 
C4.1 + t i m e  d e l a y  
C4.1 + t i m e  d e l a y  
C4.1 + t i m e  d e l a y  I 

C6.1 + t i m e  d e l a y  ! 

C6.3, C6.4, C6.5 
C6.2, C6.4, C6.5 See 
C6.3, C6.4, C6.5 F i g .  I 

C6.2, C6.4, C6.5 1  & 2  
S3.4 ! 

C4.1 + t i m e  d e l a y  
I 
! 

S3.4 ~ 2 . 6 ;  ~ 2 . 8 1  C2.10 ! 

S3.4 
FSE C7.5 + t i m e  d e l a y  
FSE C7.5 + t i m e  d e l a y  I 



I D  NUMBER NAME - 
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TABLE 3 

INTERNAL ANALOG SIGNALS 

A i l e r o n  1, 1 P o s i t i o n  
A i l e r o n  1, 2  P o s i t i o n  
A i l e r o n  1, 3  P o s i t i o n  
A i l e r o n  1, 4 P o s i t i o n  
A i l e r o n  2, 1  P o s i t i o n  
A i l e r o n  2, 2 P o s i t i o n  
A i l e r o n  2, 3  P o s i t i o n  
A i l e r o n  2, 4 P o s i t i o n  
R o t o r  Speed 
R o t o r  P o s i t i o n  
Generator  RPM 
Generator  Ou tpu t  Power 
Generator  Output  VARS 

FUNCTIONAL DESCRIPTION 
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TABLE 4 

EXTERNAL ANALOG SIGNALS 

I D  NUMBER NAME - 
S2.18 T e e t e r  Ang le  
59.4 Wind Speed $1  
S9.5 Wind D i r e c t i o n  # 1  
S9.6 Wind Speed #2 
S9.7 Wind D i r e c t i o n  # 2  

FUNCTIONAL DESCRIPTION 



I D  NUMBER 

C1.l 
C1.2 
C2.4 
C2.5 
C2.6 
C2.7 
C2.8 
C2.9 
C2.10 
C2.11 
C2.12 
C3.1 
C4.1 
C4.6 
C 5.2 
C5.3 
C5.4 
C5.7 
C5.8 
C5.9 
C6.1 
C6.2 
C6.3 
C 6.4 
C6.5 
C7.1 
C 7.2 
C7.3 
C7.4 
C7.5 
C 7.6 
C9.1 
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TABLE 5 

DISCRETE COMMANDS 

NAME - 
I c e  D e t e c t o r  T e s t  B lade #1 
I c e  D e t e c t o r  Tes t  B lade #2 
P i t c h  H y d r a u l i c  Pump On/ CMD 
"G"  S w i t c h  F u l l  Tes t  B lade #1 
"G"  S w i t c h  F u l l  T e s t  B lade #2 
"G"  S w i t c h  H a l f  Tes t  B lade # 1  
"G"  S w i t c h  H a l f  T e s t  B lade d2 
"G" S w i t c h  Reset B lade #1 
"G" S w i t c h  Reset B lade #2 
Tee te r  Brake AC Power on CMD 
Teeter  Brake HF Brakes " O f f "  CMD 
R o t o r  Brake Release CMD 
Gearbox Lube System on CMD 
R o t o r  P o s i t i o n e r  D r i v e  CMD 
T u r b i n e  Ready CMD 
S t a r t / M o t o r  CMD 
Synchron ize lGenerate  CMD 
Lockout Re lay  CMD 
Cyc loconver te r  T i e  C lose  CMD 
Cyc 1  o c o n v e r t e r  ' T i e  T r i p  CMD 
Yaw S o l e n o i d  Va lve  ( S l )  CMD 
Yaw So leno id  Va lve ( S 2 )  CMD 
Yaw So leno id  Va lve (S3) CMD 
Yaw So leno id  Va lve (S4) CMD 
Yaw H y d r a u l i c  Pump On CMO 
Emergency Accum. Act .  CMD 
Emergency Accum. I n h i b i t  CMD 
Fea the r  Va lve A-1 CMD 
Fea the r  Va lve A-2 CMD 
Enable Fea the r  Va lve A-1 
Enable Fea the r  Va lve A-2 
Enable ESD CMD 
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TABLE 6 

ANALOG CONTROL COMMANDS 

I D  NUMBER NAME - 

A i  1 eron #1  Servo CMD 

A i  l e r o n  # 2  Servo CMD 

A i l e r o n  # 3  Servo CMD 

A i l e r o n  #4 Servo CMD 

Torque Reference ( S t a t o r  Power Reference) 

VAR/VOLT Reference 
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TABLE 7 

REMOTE OPERATOR TERMINAL COMMANDS TO CONTROLLER 

o Standby Enable 

o Power Se t  P o i n t  

o VAR S e t  P o i n t  

o Normal Shutdown 

o Request Remote Termina l  C o n t r o l  

o Enable S i t e  Terminal  C o n t r o l  

SITE OPERATOR TERMINAL COMMANDS TO CONTROLLER 

o Standby Enable 

o Ro to r  Speed S e t  P o i n t  

o Generator Speed Set  P o i n t  

o Power Se t  P o i n t  

o VAR Set  P o i n t  

o Normal Shutdown 

o Emergency Shutdown 

o Request S i t e  Termina l  C o n t r o l  

o ~ n a b l ' e  Remote Terminal  C o n t r o l  

o Manual C o n t r o l  Commands 
- D a t a o u t p u t  - Dump A r c h i v e  
- Ro to r  Brake C o n t r o l  
- Ro to r  P o s i t i o n  C o n t r o l  
- I n d i v i d u a l  H y d r a u l i c  Pump C o n t r o l s  
- Yaw Brake C o n t r o l  
- Yaw P o s i t i o n  C o n t r o l  
- I n d i v i d u a l  A i l e r o n  P a i r  M o t i o n  
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3.2 OPERATIONAL REQUIREPIENTS 

3.2.1 OPERATOR SELECTABLE BI-LEVEL OUTPUTS 

The s i m u l a t o r  s h a l l  p r o v i d e  t h e  means t o  s e l e c t  t h e  s t a t e  of any of t h e  b i - l e v e l  

ou tpu ts .  There  s h a l l  be a  method o f  chang ing  t h e  s t a t e  o f  any b i - l e v e l  o u t p u t  a t  

any t i m e  d u r i n g  a  s i m u l a t i o n .  

3.2.2 SIMULATOR CONTROLLED BI-LEVEL OUTPUTS 

The s i m u l a t o r  s h a l l  p r o v i d e  t h e  means t o  s e l e c t  t h e  s t a t e  o f  any o f  t h e  b i - l e v e l  

o u t p u t s  wh ich  s h a l l  be f u n c t i o n s  o f  o t h e r  s i m u l a t o r  o u t p u t s  o r  c o n t r o l l e r  

ou tpu ts .  The f u n c t i o n s  s h a l l  i n c l u d e  t i m e  de lays ,  l e v e l  comparisons, sum, 

p roduc ts ,  d i f f e r e n c e s ,  q u o t i e n t s ,  i n t e g r a l s  and d i f f e r e n t i a l s  o f  o t h e r  s i m u l a t o r  

and c o n t r o l l e r  ou tpu ts .  

.-. . 

3.3 PERFORMANCE REOUIREMENTS 

3.3.1 BI-LEVEL SIGNAL DELAY 

The s i m l a t o r  s h a l l  be capab le  o f  p r o v i d i n g  d e l a y s  t o  t h e  d i s c r e t e  s i g n a l s  

genera ted b y  t h e  s i m u l a t o r  ( T a b l e  2 )  wh ich  a r e  i n d i v i d u a l l y  s e l e c t a b l e  i n  

100 m  sec i nc remen ts  f rom 0  t o  120 seconds. 
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3.3.2 WIND SIMULATION 

The s i m u l a t o r  s h a l l  p rov i de  an o u t p u t  f o r  t h e  wind speed s i g n a l .  The model s h a l l  

I a l l o w  t h e  ope ra to r  t o  s e l e c t  a  s teady wind o f  f r om  0  t o  150 mph. The model s h a l l  

p rov i de  f o r  t h e  s i m u l a t i o n  o f  a wind gus t  i n  t h e  f o rm  o f  an i n v e r t e d  r a i s e d  cos ine  

p u l s e  w i t h  t h e  peak t o  peak ampl i tude s e l e c t a b l e  f r om  0 t o  20 mph and w i t h  t h e  

p e r i o d  s e l e c t a b l e  f r om  0  t o  10 seconds. 

I The wind d i r e c t i o n  s i g n a l  s h a l l  be r e l a t i v e  t o  t h e  n a c e l l e  and as such i t  w i l l  

i n d i c a t e  yaw e r r o r .  The ope ra to r  s h a l l  be a b l e  t o  s e l e c t  an i n i t i a l  yaw e r r o r  o f  

0 t o  2 180 degrees. 

3.3.3 AERODYNAMIC TORQUE CALCULATION 

The s i m u l a t o r  s h a l l  c a l c u l a t e  t h e  r o t o r  t o rque  as a  f u n c t i o n  o f  t h e  r o t o r  RPM, t h e  . 

wind v e l o c i t y ,  and c o n t r o l  angle. The equat ions f o r  t h e  t o rque  c a l c u l a t i o n s  w i l l .  ; 

be o f  t h e  form: 

.c = 2  C V (29882.8) 
(4 w 

where T = r o t o r  t o rque  i n  f t - 1  bs 

"w = wind speed i n  fee t / sec  

q  
= t o rque  c o e f f i c i e n t  c a l c u l a t e d  as f o l l o w s :  
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REM B1-THE CONTROL ANGLECDEGREES) REV " A "  

REM L= LAMBDA= 11/12 1 
I 

: REM WHERE L1=14.28*ROTOR RATE<RPM> i 

REM AND L2=WIND VELOCITYCMI/HR) 
I 
1 .  

C0=- 15.377 
C1=-4.6884 
C2=0.77052 

I i : 
C3=-0.031635 I 

C4=3.930 1 E-4 
DO= 1 9 . 2 5 4  

i 
i 

D1=1 .4571 
D2=-0.32222 
D3=0.0 1 4065  

I - 
I 
I 

D4=-1.7809E-4 
E0=-1.3128 
E 1 = - @ . I  5073. 

I - 
i 

E2=0 .029725  i . ! 

I 
E3=-0 .-00 1360 1 

, E4= 1 . 7  1 94E-5 
I B2=B 1 *B 1 

1 I 
. - 

B3=B2*B 1 
! 

I 
I B4=B3*B 1 
, A0=CB+Cl*Bl+C2*B2+C3*B3+C4*B4 I 

Al=DB+Dl*Bl+D2*BZ+D3*B3+D4*B4 i 
i .  

' A2=EB+E 1 *B 1 +E2*B2+E3*B3ttE4*B4 i 

X=AB+Al*L+A2*L*L i 
I 

REM TORQUE COEFFICIENT= X/10000 i 
f 

END 
! - 

! 
, - 

- 

I 
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3.3.4 YAW 

G i  ven t h e  f o l  lowng yaw commands: 

C6.1 Yaw h y d r a u l i c  pump O N  

C 6.2 Yaw s o l e n o i d  v a l v e  S1 (CW) 

C6.3 Yaw s o l e n o i d  v a l v e  S2 (CCW) 

C 6.4 Yaw s o l e n o i d  v a l v e  S3 ( g r i p p e r )  

C6.5 Yaw s o l e n o i d  v a l v e  54 ( h o l d i n g  b r a k e )  

The s i m u l a t o r  s h a l l  a c t i v a t e  t h e  f o l l o w n g  s i g n a l s :  

S6.4 Yaw cy l ' i nde r  s e t  #1  F u l l  CW 

S6.5 Yaw c y l i n d e r  s e t  # I  F u l l  CCW 

S6.6 Yaw c y l i n d e r  s e t  #2 F u l l  CW 

5.6.7 Yaw c y l i n d e r  s e t  #2 F u l l  CCW 

S i g n a l s  S6.4, 56.5, S6.6, S6.7, S9.5, 59.7 s h a l l  respond t o  commands C6.1, C6.2, 

C6.3, C6.4 and C6.5 i n  a  t i m e d  sequence as shown i n  F i g u r e s  1  and 2. 
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CMD 
 FROM CW- 

CMD r-FROM CCW- 

F I G U R E  1 YAW CONTROL SEQUENCE - CW 



. - . - . .. . . . . - . - . . - . . .. . - . . ... - . . . . - - . . .. . . .. -. . . - .- . . . .. .. . . . - .. . . . .- - . 

MOD-5A WTG 
47A380032 

DECEMBER 1983 
REV "A" 

3.3.5 LOGIC FUNCTIONS 

3.3.5.1 Externally Generated Discrete Signal (See Table 1) 

The default status for the externally generated discrete signals shall be the 

acceptable value. A malfunction error signal shall be generated by operator 

command. 

3.3.5.2 Internally Generated Discrete Signals (See Table 2) 

The internally generated discrete signal shall be generated in normal operation in 

response to controller command signal as indicated in Table 2. A malfunction 

condition error signal generated via operator command shall override the nominally 

generated signal to the controller. 

3.3.6 ANALOG SIGNALS 1 

3.3.6.1 Internallv Generated Analoa Sianals 

The internally generated analog signal shall be generated in accordance with the 

algorithm of paragraph 3.3.4.2. The operator shall have the capability to command I 
a malfunction signal condition for each of the signals and which shall override 

the nominal internally generated signal to the controller. 

3.3.6.2 Externally Generated Analog Signals 

External analog signals shall be generated in accordance with paragraph 3.3.2. 
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SECTION 4.0 

VERIFICATION 

4.1 GENERAL 

V e r i f i c a t i o n  o f  t h e  conformance o f  t h e  s i m u l a t o r  w i t h  t h e  requ i rements  o f  

S e c t i o n  3 o f  t h i s  document s h a l l  be accompl ished b y  u t i l i z i n g  a  s p e c i a l  program i n  

t h e  c o n t r o l l e r .  

T h i s  program w i l l  be w r i t t e n  t o :  

1 )  E x e r c i s e  each s i m u l a t o r  i n p u t  

2 )  V e r i f y  a l l  expected s i m u l a t o r  o u t p u t s  

3 )  P r o v i d e  a  p r i n t e d  r e c o r d  o f  each f u n c t i o n  t e s t e d  

The program s h a l l .  prompt t h e  o p e r a t o r  t o  e x e r c i s e  t h e  s i m u l a t o r  o u t p u t s  which a r e  

independent (such as those  l i s t e d  i n  Tab le  1 ) .  It w i l l  t h e n  v e r i f y  t h e  

a p p r o p r i a t e  response and p r o v i d e  a  p r i n t e d  r e c o r d  o f  t h e  v e r i f i c a t i o n .  
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SECTION 1  

INTRODUCTION 

1.1 SCOPE 

T h i s  document descr ibes  t h e  f u n c t i o n a l  and performance requi rements  f o r  t h e  

MOD-5A Simul a t o r  hardware. 

1.2 GENERAL DESCRIPTION 

The bas i c  f u n c t i o n  o f  t h e  WTG s i m u l a t o r  i s  t o  f u n c t i o n a l l y  t e s t  and eva lua te  t h e  

c o n t r o l  e l e c t r o n i c s .  The WTG s i m u l a t o r  w i l l  i n t e r f a c e  w i t h  t h e  c o n t r o l  

e l e c t r o n i c s  t o  r e c e i v e  t h e  c o n t r o l  e l e c t r o n i c s  command outputs ,  s imu la te  t h e  WTG 

dynamic response t o  t h e  c o n t r o l  e l e c t r o n i c s  command ou tpu t  i n  accordance w i t h  

ope ra to r  se l ec ted  e x t e r n a l  parameters, and p rov i de  corresponding s i g n a l s  t o  t h e  

c o n t r o l  e l e c t r o n i c s  sensor inpu ts .  

The s i m u l a t o r  i s  a  component which w i l l  a l l o w  t e s t i n g  o f  t h e  c o n t r o l  e l e c t r o n i c s  

by  s i m u l a t i n g  WTG opera t ion .  It w i l l  r e c e i v e  commands f rom t h e  c o n t r o l  system 

ou tpu ts  and p rov i de  s imu la ted  sensor i n p u t s  t o  t h e  c o n t r o l  system so t h a t  

f u n c t i o n s  and modes o f  ope ra t i on  o f  t h e  c o n t r o l  e l e c t r o n i c s  may be t es ted .  

The s i m u l a t o r  w i l l  p r ov i de  t h e  c a p a b i l i t y  t o  eva lua te  t h e  performance o f  t h e  

c o n t r o l l e r ,  t o  check o u t  b a s i c  ope ra t i on  and t o  t e s t  t h e  o p e r a t i o n  o f  b o t h  t h e  

system so f tware  and f i rmware d u r i n g  c o n t r o l l e r  so f tware  development. 
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SECTION 2 

APPLICABLE DOCUMENTS 

The f o l l o w i n g  documents f o rm  a  p a r t  o f  t h i s  s p e c i f i c a t i o n  t o  t h e  e x t e n t  

s p e c i f i e d  here in .  I n  t h e  event  o f  c o n f l i c t  between t h i s  s p e c i f i c a t i o n  and t h e  

documents re fe renced  here in ,  t h e  con ten ts  o f  t h i s  s p e c i f i c a t i o n  s h a l l  supersede. 

2.1 GENERAL ELECTRIC DRAW1 NGS 

47A380011 System S p e c i f i c a t i o n  MOD-5A WTG 

47A380013 Con t ro l  System S p e c i f i c a t i o n  f o r  MOD-5A WTG 

47A210105 E l e c t r i c a l  AGE F a b r i c a t i o n  and Workmanship Standard 

47A210106 E l e c t r i c a l  AGE and Systems Test Equipment Design, F a b r i c a t i o n  
and Tes t  S p e c i f i c a t i o n s  
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SECTION 3  

REQUIREMENTS 

3.1 FUNCTIONAL REQUIREMENTS 

The S i m u l a t o r :  

1. Accepts ana log c o n t r o l  i n p u t s  f r o m  c o n t r o l l e r  

2. Accepts d i g i t a l  c o n t r o l  i n p u t s  f r o m  c o n t r o l l e r  

3. Per forms ana log computat ion t o  s i m u l a t e  t h e  WTG r o t a t i o n a l  dynamics and 
power generat  i on 

4. Produces ana log  sensor  o u t p u t s  

5. Produces d i g i t a l  sensor  o u t p u t s  

6. Produces s e r i a l  d a t a  o u t p u t s  t o  p e r i p h e r a l  t e r m i n a l s  

7. Receives s e r i a l  d a t a  f r o m  c o n t r o l l e r  

8. Transmi ts  o p e r a t o r  commands t o  t h e  c o n t r o l l e r  

3.1.1 ANALOG CONTROL INPUT 

The s i m u l a t o r  s h a l l  have an ana log i n p u t  c a p a c i t y  f o r  a t  l e a s t  s i x t e e n  ( 1 6 )  

channel  s. 

3.1.2 DIGITAL CONTROL INPUT 

The s i m u l a t o r  s h a l l  have a  d i g i t a l  i n p u t  c a p a c i t y  f o r  a t  l e a s t  t w e n t y  (20 )  

channel s. 

3.1.3 MEMORY 

The s i m u l a t o r  s h a l l  have a  memory c a p a c i t y  o f  a t  1  e a s t  64K-byte ( 8 - b i  t s / b y t e s )  . 

3.1.4 ANALOG SENSOR OUTPUT 

The s i m u l a t o r  s h a l l  have a t  l e a s t  t w e l v e  (12 )  channels o f  ana log  o u t p u t .  



4 7 ~ 3 8 0 0 3 3  
OCTOBER 1983 

REVISION B 

3.1.5 DIGITAL SENSOR OUTPUT 

The s i m u l a t o r  s h a l l  have a t  l e a s t  s i x t y  (60 )  channels  o f  d i g i t a l  o u t p u t .  

3.1.6 SERIAL DATA 

The s i m u l a t o r  s h a l l  have a  c a p a c i t y  f o r  a t  l e a s t  t h r e e  ( 3 )  s e r i a l  d a t a  p o r t s .  

3.1.7 SIMULATION COMPUTATIONS 

3.1.7.1 A c t u a t o r  C h a r a c t e r i s t i c s  

The a c t u a t o r  c o n t r o l  s i m u l a t i o n  s h a l l  have t h e  f o l l o w i n g  c h a r a c t e r i s t i c :  

where Ba = A c t u a l  Angle ( i n  degrees) 

Bc = C o n t r o l l e r  D r i v e  S i g n a l  ( i n  degrees) 

= A c t u a t o r  Time Constant  ( i n  seconds) 
= 50 t o  300 m i l l i s e c o n d s  

The s i m u l a t o r  s h a l l  a l s o  p r o v i d e  a  r a t e  1  i m i t  on t h e  ang le .  F i g u r e  1  shows t h e  

b l o c k  d iagram f o r  t h e  A c t u a t o r  S i m u l a t o r .  The v a l u e  o f  t h e  r a t e  l i m i t  s h a l l  be - 
5 t o  20 degrees/second. 

3.1.7.2 R o t a t i n a  Dvnamics C a l c u l a t i o n s  

The s i m u l a t o r  s h a l l  have t h e  a b i l i t y  f o r  ana log computat ion which w i l l  be  used 

t o  s i m u l a t e  r o t a t i o n a l  dynamics and power genera t ion .  A  d iagram o f  t h e  ana log  

s i m u l a t i o n  f o r  t h e  r o t o r  dynamics and e l e c t r i c a l  power g e n e r a t i o n  i s  shown i n  
a 

F i g u r e  2 .  The e q u a t i o n  f o r  t h e  dynamics s i m u l a t i o n  are:  
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. . 
where BR, iR, and OR a re  t h e  r o t o r  p o s i t i o n ,  v e l o c i t y ,  and . 
a c c e l e r a t i o n  r e s p e c t i v e l y ,  (RADIANS) OG, iG, and oG are  t h e  

genera to r  p o s i t i o n  v e l o c i t y  and a c c e l e r a t i o n  r e s p e c t i v e l y  ( i n  r ad ians  and as 

r e f l e c t e d  t o  t h e  r o t o r  s i d e  of t h e  gearbox). 

TR i s  t h e  r o t o r  t o r q u e  i n  f t - l b s  

J i s  t h e  r o t o r  i n e r t i a  i n  f t - l b s  sec2/ rad 
R 

C i s  t h e  damping f a c t o r  i n  f t - 1  b  sec/ rad 

K i s  t h e  s p r i n g  cons tan t  i n  f t - l b / r a d  

T~ 
i s  t h e  equ i va l en t  e l e c t r i c a l  t o rque  i n  f t - l b s .  

3.1.7.3 E l e c t r i c a l  Power C a l c u l a t i o n  

The e l e c t r i c a l  power generated w i l l  be c a l c u l a t e d  b y  t h e  f o l l o w i n g  equat ion:  

where Te i s  t h e  e l e c t r i c a l  t o rque  equ i va l en t  i n  f t - l b s .  

QG i s  t h e  generator  speed i n  RPM 

Keq = 0.142 w/ f t - l b  RPM 

and -re and OG a r e  expressed as r e f l e c t e d  t o  t h e  r o t o r  s i d e  o f  t h e  
gearbox 
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F IGURE 1 - ACTUATOR S IMULATOR BLOCK D I A G R A M  
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F I G U R E  2 - DYNAMICS SIMULATOR BLOCK DIAGRAM 
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3.2 OPERATIONAL REQUIREMENTS 

3.2.1 OPERATOR SELECTABLE BI-LEVEL OUTPUTS 

The s i m u l a t o r  s h a l l  p r o v i d e  t h e  means t o  s e l e c t  t h e  s t a t e  o f  any o f  t h e  b i - l e v e l  

o u t p u t s .  There s h a l l  be  a  method o f  chang ing t h e  s t a t e  o f  any b i - l e v e l  o u t p u t  

a t  any p o i n t  i n  t i m e  d u r i n g  a  s i m u l a t i o n .  

3.2.2 SIMULATOR CONTROLLED BI-LEVEL OUTPUTS 

The s i m u l a t o r  s h a l l  p r o v i d e  t h e  means t o  s e l e c t  t h e  s t a t e  o f  any o f  t h e  b i - l e v e l  

o u t p u t s  which s h a l l  be  f u n c t i o n s  o f  o t h e r  s i m u l a t o r  o u t p u t s  o r  c o n t r o l l e r  

ou tpu ts .  The f u n c t i o n s  s h a l l  i n c l u d e  t i m e  de lays ,  l e v e l  comparisons, sum, 

products ,  d i f f e r e n c e s ,  q u o t i e n t s ,  i n t e g r a l s  and d i f f e r e n t i a l s  o f  o t h e r  s i m u l a t o r  

and c o n t r o l l e r  o u t p u t s .  

3.3 PERFORMANCE REQUIREMENTS 

3.3.1 CLOCK 

The s i m u l a t o r  s h a l l  have an i n t e r n a l  r e a l  t i m e  c l o c k  t h a t  can be  used i n  

p r o v i d i n g  d e l a y s  t o  t h e  d i s c r e t e  s i g n a l s  generated b y  t h e  s i m u l a t o r .  The c l o c k  

r e s o l u t i o n  s h a l l  be  a t  l e a s t  one 60 Hz c y c l e  (16.7 msec). 

3.3.2 ANALOG INPUTS 

The s i m u l a t o r  s h a l l  accept  4-20 ma c u r r e n t  i n p u t s .  There s h a l l  a l s o  be a  1 2 - b i t  

r e s o l u t i o n  on t h e  ana log t o  d i g i t a l  c o n v e r t e r .  

3.3.3 DIGITAL INPUTS I 
The s i m u l a t o r  s h a l l  accept a  90 V A C  t o  140 VAC s i g n a l  and l o a d  t h e  c i r c u i t  t o  a  - 

r a t e d  v a l u e  o f  10 ma. I 
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3.3.4 ANALOG OUTPUTS 

Analog o u t p u t s  generated b y  t h e  s i m u l a t o r  s h a l l  be 4  t o  20 ma c u r r e n t  l o o p  

s i g n a l .  The s i m u l a t o r  s h a l l  be capable  o f  d r i v i n g  up t o  a  475 ohm load .  

3.3.5 DIGITAL OUTPUTS 

The s i m u l a t o r  s h a l l  p r o v i d e  d i g i t a l  o u t p u t s  on t h e  f o r m  o f  a  12 VAC t o  140 VAC 

s i g n a l  w i t h  a  3  amp c u r r e n t  s teady  s t a t e  and a  20 amp surge c a p a b i l i t y .  

3.3.6 SERIAL DATA PORTS 

The s i m u l a t o r  s h a l l  p r o v i d e  s e r i a l  d a t a  p o r t s  t h a t  a r e  RS232C o r  20ma 

compat ib le .  The Baud r a t e  s h a l l  be s e l e c t a b l e  f r o m  300 t o  9600 Baud. 

3.3.7 CYCLE TIME 

The s i m u l a t o r  s h a l l  have a c y c l e  t i m e  o f  l e s s  than  1.0 second f o r  t h e  complete 

s i m u l a t i o n  o f  t h e  WTG. 

3.3.8 SOFTWARE PROGRAM 

The s i m u l a t o r  s h a l l  have a  h i g h e r  l e v e l  so f tware  programming language t o  make 

t h e  programming e a s i e r  and t o  lessen  t h e  amount o f  t i m e  f o r  programming. 

3.4 ELECTRICAL 

3.4.1 POWER REQUIREMENTS 

The s i m u l a t o r  s h a l l  be powered f r o m  a 120 VAC, 60 Hz, 1  phase c i r c u i t  a t  5 Amp 

maximum. 
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3.5 MECHANICAL 

The s i m u l a t o r  s h a l l  be r e l a t i v e l y  p o r t a b l e  and t h e r e  should  be a  minimum o f  

assembly and disassembly when changing t h e  l o c a t i o n .  The s i m u l a t o r  s h a l l  a l s o  

accommodate analog computat ions.  

3.6 ENVIRONMENT 

Ope ra t i ng  

The s i m u l a t o r  s h a l l  f u n c t i o n  i n  an environment o f  5O t o  40°C w i t h  up t o  90% 

r e 1  a t i v e  humid i t y .  

Non-Operat i ng 

-200 t o  +56C,  0-100% r e l a t i v e  humid i t y ,  non-condensing 

3.7 MAINTAINABILITY 

The lowest  l e v e l  o f  r e p a i r  i s  a t  t h e  p l u g - i n  c a r d  l e v e l .  
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SECTION 4 

VERIFICATION 

4.1 GENERAL 

The v e r i f i c a t i o n  o f  t h e  hardware o f  t h e  s i m u l a t o r  s h a l l  be achieved w i t h  

sof tware p rov ided  i n  accordance w i t h  vendor ' s  i n s t r u c t i o n s .  There s h a l l  be 

v e r i f i c a t i o n  o f  t h e  memory, CPU, and System I / O .  A vendor supp l i ed  program 

s h a l l  t e s t  t h e  memory by  w r i t i n g  and read ing  back data. The CPU s h a l l  be t e s t e d  

b y  a  vendor supp l i ed  program t h a t  w i l l  e xe r c i se  t h e  a r i t h m e t i c  and l o g i c a l  

i n s t r u c t i o n s  o f  t h e  CPU. A System 110 t e s t  w i l l  be r u n  by  a  vendor supp l i ed  

program t o  t e s t  va r i ous  system f u n c t i o n s  which i nc l udes  f r o n t  panel  c o n t r o l s  and 

i n d i c a t o r s ,  t h e  r e a l  t ime  c locks,  and t h e  power f a i l u r e  mon i to r .  

4.2 THE ANALOG BOARD 

The analog board s h a l l  be v e r i f i e d  w i t h  a  bench t e s t  on t h e  c a r d  b y  i t s e l f .  The 

i n p u t s  w i l l  be s imu la ted  w i t h  power supp l i es  o r  f u n c t i o n  generators  and t h e  

outputs and t e s t  p o i n t s  w i l l  be moni tored w i t h  meters and o s c i l l i s c o p e s  t o  

v e r i f y  s tage  ga ins  and po ten t iomete r  s e t t i n g s .  
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1 .I SCOPE 

Th i s  document descr ibes t h e  f u n c t i o n a l  and performance requirements f o r  t h e  S i t e  

Operator Terminal f o r  use on t h e  MOD-5A Wind Turbine generator.  

1.2 GENERAL DESCRIPTION 

The S i t e  Operators Terminal (SOT) i s  l oca ted  i n  t he  Ground Contro l  Enclosure 

( G c E  and i n t e r f a c e s  w i t h  t h e  c o n t r o l  system Contro l  1  e r  1  ocated i n  t he  nace l l  e 

v i a  asynchronous s e r i a l  cotiununications. Operator commands a r e  en te red  through a 

keyboard, coded, and transmi t t e d  t o  t h e  Control  1  e r .  Contro l  1  e r  ope ra t i ng  da ta  

i s  rece ived  by t he  s i t e  te rmina l  and processed i n  r e a l  t ime t o  p rov ide  t h e  

folio\-ri ng f unc t i ons :  

o  Generate a magnetic tape reco rd  o f  t h e  data 

o S e l e c t i v e l y  d i s p l a y  t h e  da ta  on a CRT 

o S e l e c t i v e l y  d i s p l a y  t h e  analog da ta  on a s t r i p  c h a r t  recorder  

o  Compute sumary  da ta  f o r  p r i n t o u t  on a l i n e  p r i n t e r  

o  P r i n t  an a larm s t a t u s  on t he  l i n e  p r i n t e r  and d i s p l a y  t h e  a larm s ta tus  

on t h e  CRT 

o P r i n t  opera to r  commands on t h e  1 i n e  p r i n t e r  
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2.0 APPLICABLE DOCUMENTS 

The f o l l o ~ ~ i n g  documents as of  the  date o f  t h i s  i ssue o r  as noted below form a  

p a r t  o f  t h i s  s p e c i f i c a t i o n  t o  t he  e x t e n t  s p e c i f i e d  herein. I n  the event of  

c o n f l i c t  between t h i s  s p e c i f i c a t i o n  and the  documents referenced herein, t he  

contents o f  t h i s  s p e c i f i c a t i o n  s h a l l  be considered a  superseding docu~ient.  

2.1 GENERAL ELECTRIC DRAWINGS 

47A380011 System S p e c i f i c a t i o n  MOD-5A WTG 

47A380013 Control  System Spec i f i ca t i on  f o r  MOD-5A WTG 

E l e c t r i c a l  AGE Fabr i ca t i on  and Workmanshi p  Standard 

47A380052 E l e c t r i c a l  AGE and Systems Test Equipment Design, Fab r i ca t i on  and 

Test  Spec i f i ca t ions  

TB D L igh tn ing  P ro tec t i on  Requirements f o r  MOD-5A WTG 
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SECTION 3 

3.0 REQUIREMENTS 

3.1 FUNCTIONAL REQUIREMENTS 

A b l ock  diagram i s  shown i n  F igu re  1  . The SOT wi 11 be 1  ocated i n  the  Ground 

Contro l  Enclosure (GCE and s h a l l  p rov ide  asynchronous s e r i a l  c o m u n i c a t i o n s  

w i t h  t h e  WTG C o n t r o l l e r  l o c a t e d  i n  t h e  Nacel le.  

Operator commands en te red  v i a  a  keyboard, p rov ide  t h e  f o l l ov i i ng  connands t o  t h e  

Contro l  l e r :  

OPERATIONAL COMMANDS 

o  Request s i t e  t e r n i n a l  c o n t r o l  

o  Enable remote t e r n i n a l  c o n t r o l  

o  Standby enable 

o  Normal shutdown 

o  Rapid shutdown 

o  Speed s e t p o i n t  

o  Power s e t p o i n t  

o  Data a r ch i ve  dump reques t  

o  Gear s e l e c t  

MANUAL COMMAt4DS 

o  Yaw CW 

o  Yaw CCW 

o  Yaw h y d r a u l i c s  punp motor ON/OFF 

o  PSC i ~ y d r a u l i c s  punp motor ON/OFF 
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F I G U R E  1 - S I T E  OPERATOR TERMINAL BLOCK DIAGRAM 
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3.1 FUEICTI OHAL REQUI REHENTS ( c o n t  ' a ) 

MANUAL COMMANDS ( c o n t  ' d )  

o Gearbox l u b e  pump ON/OFF 

o Genera to r  1 ube pump OH/OFF 

o Tip  #I t o  power 

o T i p  #1 t o  f e a t h e r  

o Ti p #2 t o  pouer  

o Tip  #2 t o  f e a t h e r  

o T e e t e r  b r a k e s  h igh  p r e s s  

o T e e t e r  b r a k e s  low p r e s s  

o Ro to r  p a r k i n g  brake  ON/OFF 

o Gear S e l e c t  

o Turning g e a r  engage 

o Turning g e a r  d r i v e  

o Yaw b r a k e s  ON/OFF 

The d a t a  r e c e i v e d  from t h e  C o n t r o l l e r  w i l l  be p rocessed  f o r  r e c o r d i n g  and 

d i s p l a y .  Analog d a t a  w i l l  be c o n v e r t e d  f o r  o u t p u t  t o  s t r i p  c h a r t  r e c o r d e r s .  

Opera t ing  s t a t u s  and a l a r m s  d a t a  \? i l l  be d i s p l a y e d  on t h e  GRT i n  a lphanumeric  

form. S u m a r y  d a t a  will be g e n e r a t e d  f o r  o u t p u t  t o  t h e  p r i n t e r .  

Alarm s t a t u s  will be d i s p l a y e d  on t h e  CRT and on t h e  p r i n t e r .  The d a t a  will be 

r e t r a n s m i t t e d  t o  t h e  t a p e  r e c o r d e r .  
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3.1.1 CONTROLLER INTERFACE, RECEIVE 

The s i t e  t e r n i n a l  s h a l l  p rov i de  a  20 mA s e r i a l  i n t e r f a c e  f o r  r e c e i v i n g  da ta  f rom 

the  C o n t r o l l e r .  The da ta  r a t e  s h a l l  be s e l e c t a b l e  between 300 and 9600 baud. 

The expected da ta  r a t e  i s  1200 baud. The da ta  stream f rom t h e  C o n t r o l l e r  s h a l l  

c o n s i s t  o f  50 - 8 b i t  words (nominal I .  Th i s  message w i l l  be updated and 

t r a n s m i t t e d  a t  a  minimum r a t e  o f  1  message pe r  second. A cont inuous data 

strearii, i f  present ,  s h a l l  be processed a t  a  r a t e  o f  one da ta  s e t  p e r  second. 

3.1.2 CONTROLLER INTERFACE, TRANSMIT 

The s i t e  t e r n i n a l  s h a l l  p rov i de  a  20 mA s e r i a l  da ta  i n t e r f a c e  f o r  t r a n s m i t t i n g  

coslnands t o  t he  C o n t r o l l e r .  The da ta  r a t e  s h a l l  be 1200 baud. 

3.1.3 CRT DISPLAY 

The s i t e  t e rm ina l  s h a l l  p rov i de  a  cathode ray  tube d i sp l ay .  I t  s h a l l  have 

c a p a b i l i t i e s  o f  a t  l e a s t  12 l i n e s  w i t h  a t  l e a s t  40 cha rac te r s / l i nes .  The CRT 

d i s p l a y  s h a l l  be masked (p ro tec ted  f i e l d )  screen f i x e d  format  alphanumeric I 

p resen ta t i on  o f  t h e  data. A  minimum o f  10  pages o f  da ta  p resen ta t i on  s h a l l  be 

se l ec tab le  f o r  d i s p l a y  w i t h  t h e  da ta  updated a t  a  l / sec .  rate.-  1 
3.1.4 TAPE RECORDER 

The s i t e  t e rm ina l  s h a l l  p rov i de  an i n t e r f a c e  f o r  a  m a ~ n e t i c  tape recorder .  The 

da ta  fo rmat  s h a l l  be p a r a l l e l  ASCII. The tape  reco rde r  s h a l l  u t i l i z e  1 /2  i n c h  

~ i a g n e t i c  tape. I t  s h a l l  r e c o r d  t h e  ASCll da ta  i n  a  9  t r a c k  1600 b p i  PE (phase 

encoded) f o r n a t .  



MOD-5A WTG 
47A380036 

OCTOBER 1982 

3.1.5 STRIP CHART 

The r i t e  terr l l inal  s h a l l  p rov ide  an i n t e r f a c e  t o  s t r i p  c h a r t  recorder .  It s h a l l  

p rov ide  8 analog ou tpu t  channel s. Each channel s h a l l  be a  0  t o  5 v o l t  ( 0  t o  10 

v o l t )  output .  The ou tpu t  channels s h a l l  p rov ide  12 b i t  r e s o l u t i o n .  

- 

3.1.6 KEYBOARD 

The s i t e  te rmina l  s h a l l  p rov ide  an ASCll Keyboard w i t h  a  minimum o f  8  user  

de f i ned  f u n c t i o n  keys. 

3.1.7 PRINTER INTERFACE 

The s i t e  te rmina l  s h a l l  p rov ide  an RS232C p o r t  f o r  da ta  ou tpu t  t o  t he  p r i n t e r .  

PERFORMANCE REQU I REMEIJTS 

3.2.1 TAPE RECORDER 

The s i t e  te rmina l  s h a l l  b u f f e r  the  data rece ived  f rom the  C o n t r o l l e r  and 

re t rans to l i t  i t  t o  t h e  magnetic tape recorder  a t  t he  s p e c i f i e d  baud ra te .  The 

s i t e  t e r n i n a l  s h a l l  generate t h e  tape t r a n s p o r t  c o n t r o l  s i gna l  s. 

3.2.2 STRIP CHART RECORDER 

The s i t e  te rmina l  s h a l l  d r i v e  t h e  s t r i p  c h a r t  w i t h  data from the  Con t ro l l e r .  

The s i t e  te rmina l  s h a l l  per form any conversions r e q u i r e d  t o  produce t he  s t r i p  

c h a r t  s igna l  f rom t h e  data stream from the  C o n t r o l l e r .  The s i t e  t e r n i n a l  s h a l l  

p rov ide  i nd i ' v i dua l  s e l e c t i o n  o f  t h e  analog f u n c t i o n s  t o  be d isp layed  on t h e  

s t r i p  cha r t ,  up t o  e i g h t  s i g n a l s  a t  a  t ime. 
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3.2.3 PRINTER FUIiCTIONS 

The p r i n t e r  s h a l l  p rov ide  an ope ra t i ng  l o g  by record ing  change o f  C o n t r o l l e r  

mode a larm detected by t he  C o n t r o l l e r  and a l s o  by opera to r  comand t o  t h e  

C o n t r o l l e r .  The p r i n t e r  s h a l l  record  opera to r  se lec ted  data d i sp lays  and 

sumiar ies.  Each event  s h a l l  i n c l u d e  a  t i n e  record. A t  p e r i o d i c  i n t e r v a l s ,  i .e. 

1  hour, o r  upon opera to r  request  v i a  t h e  keyboard, an ope ra t i ng  summary s h a l l  be 

p r i n ted .  

3.2.4 CRT DISPLAY FUNCTION 

The te rmina l  s h a l l  e x t r a c t  t he  appropr ia te  da ta  f rom the  data i n p u t  and, i n  r e a l  

t ime per form s c a l i n g  and convers ion t o  eng ineer ing  u n i t s  f o r  df splay.  The 

d i s p l a y  s h a l l  be f i x e d  format w i t h  mu1 t i -page  c a p a b i l i t y .  The te rmina l  s h a l l  

p rov ide  capac i t y  f o r  a t  l e a s t  10 pages o f  d i sp lay .  The format f o r  t h e  d i s p l a y  

s h a l l  be p reprogramed and s to red  i n  memory. The te rmina l  s h a l l  have t h e  

c a p a b i l i t y  such t h a t  t h e  opera to r  can change i n d i v i d u a l  parameters f o r  d i sp lay .  

The bas i c  format  f o r  each page w i l l  c o n s i s t  of  t h ree  bas ic  sect ions.  They a re  a  

se lec tab le  dynanic d i sp lay ,  a1 arms, and opera to r  i npu t .  

The dynamic d i  sp l  ay wi 11 cons i  s t  o f  preprogramed ( o r  opera to r  p rese lec ted)  

parameters. The parameter ti tl e  ni 11 be con t inuous ly  d i  splayed and t h e  

ope ra t i ng  parameter da ta  w i l l  be updated a t  t he  l / s e c  da ta  ra te .  There s h a l l  be 

p r o v i s i o n  f o r  a t  l e a s t  10  parameters pe r  page. 

A separate area o f  t h e  CRT d i s p l a y  s h a l l  d i s p l a y  a larm func t i ons .  The a larm 

code rece ived  f rom t h e  C o n t r o l l e r  and i t s  a1 phanuneric d e s c r i p t i o n  ( s to red  i n 

SOT nenory ) s h a l l  be d i  sp l  ayed. 

A t h i r d  area on the  CRT s h a l l  be s e t  as ide  t o  d i s p l a y  the  opera to r  i n p u t  

cornlands as en te red  through t h e  keyboard and f o r  opera to r  messages f rom t h e  

remote t e r n i  na l  . 
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3.2.4 CRT DISPLAY FUFICTION ( c o n t ' d )  

For  t h e  d i s p l a y  page se lected,  the  s i t e  te rmina l  w i l l  e x t r a c t  t he  appropr ia te  

da ta  f rom t h e  C o n t r o l l e r  da ta  stream on  a r e a l  t ime  bas is ,  conve r t  and sca le  t h e  

data,  and d i s p l a y  t h e  r e s u l t s  on t h e  CRT. 

An i 11 u s t r a t i  ve example o f  a page o f  CRT d i s p l a y  i s shown i n  Table 1. 

TABLE 1 

PERFORMANCE SUMFIIARY 

Power Generated (MW) 
Pouer Setpoi  n t  (MW) 

XX.X 
XX. X 

Energy Produced Today (MWHR) xxx  
Energy Produced Yesterday (MWHR) xxx 

Current  Operat i  ng Mode - Normal Shutdown 
Operator Contro l  - S i t e  

PSC HYD PRESS LOW 

REQUEST REMOTE CONTROL: ENABLE* 

ALARMS 

XXX 

* Request i s  rece ived  i n  da ta  stream and d isp layed,  ENABLE i s  s i t e  opera to r  
keyboard i n p u t  
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3.2.5 PROCESSING 

The analog data shall  be converted from 12 b i t  binary t o  engineering units fo r  

output t o  the C R T  and pr in ter .  Using the i n p u t  data f o r  WTG power output and 

wind velocity, the s i t e  terminal shall  ca lcula te  the following: 

o energy produced = power generated * time 

energy avai 1. energy avai l .  but not 
o energy available = energy produced + but not + produced by operating 

operating a t  power setpoi n t  
be1 ow rated 

o energy ava i lab i l i ty  = energy produced 
energy avai 1. 

o t i n e  ava i l ab i l i t y  = operating time 
to ta l  time o t  operating wind  velocity 

Discrete data shall  be displayed on the  CRT and p r in te r  in alphanumeric form 

where the descript ive information i s  stored in  memory. For example, operating 
- 

node woul d be displayed as:  

STANDBY ENABLE 

STANDBY DISABLE 

START UP 

RAMP/SYNC. 

POWER G E N  

SHUTDOWN 

LOCKOUT 

e t c .  

A1 arms shall  be di splayed as:  

PSC PRESS LOW 

H U B  SPEED HIGH 

e t c .  

-1 0- 
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3.3 ELECTRICAL REQUIREMENTS 

3.3.1 POWER 

117 VAC 60 Hz l a  @ TBD w a t t s  max. and TBD amp max. 

3.3.2 SERIAL DATA - 20 ma 

3.3.3 PARALLEL DATA 

3.3.4 ANALOG SIGNAL 

Analog Signal  Output To S t r i p  Char t  Recorder - 0 t o  5 o r  0 t o  10V w i t h  12  b i t  

r e s o l  u t i o n  

3.4 MECHANICAL 

S ize  - ( L a t e r )  

Weight - ( L a t e r )  

3.5 ENVIRONMENT 

Temperature: 60°F t o  90°F ope ra t i ng  
-40°F t o  + I  2Z°F non-operat i  ng 

Huni d i  ty : 0 t o  95% RH non-condensing 

A1 t i tude: Sea Level  t o  7000 ft. 
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SECTION 4 

4.0 VERIFICATION 

( La ter )  

4.1 HARDWARE VERIFICATION 

V e r i f i c a t i o n  f o r  inst rumentat ion such as the s t r i p  char t ,  p r i n t e r ,  and tape 

recorder s h a l l  be done by normal c a l i b r a t i o n  procedures. 

V e r i f i c a t i o n  o f  processing equipment sha l l  be done us ing vendor suppl ied 

checkout. 

4.2. SOFTWARE VERIFICATION 

V e r i f i c a t i o n  o f  software func t ions  sha l l  be done dur ing  system i n t e g r a t i o n  and 

checkout. 
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SECTION 1  

1.0 INTRODUCTION 

1.1 SCOPE 

Th is  document descr ibes t h e  f u n c t i o n a l  and performance requi rements  f o r  t h e  CDS 

(Con t ro l s  Data System) f o r  use on t h e  MOD-5A Wind Turbine generator .  

1.2 GENERAL DESCRIPTION 

The CDS i s  loca ted  on t h e  ground near t he  base o f  t h e  tower and i n t e r f a c e s  w i t h  

t h e  c o n t r o l  system C o n t r o l l e r  l oca ted  i n  t h e  n a c e l l e  v i a  asynchronous s e r i a l  

communications. Con t ro l  l e r  ope ra t i ng  da ta  i s  rece ived  by  t h e  CDS and processed 

i n  r e a l  t ime  t o  p rov i de  t h e  f o l l o w i n g  f unc t i ons :  

o  Generate a  magnetic tape  reco rd  o f  t h e  da ta  

o  S e l e c t i v e l y  d i s p l a y  t h e  da ta  on a  CRT 

o  S e l e c t i v e l y  d i s p l a y  t h e  analog da ta  on a  s t r i p  c h a r t  recorder  

o  Compute summary da ta  f o r  p r i n t  ou t  on a l i n e  p r i n t e r  
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SECTION 2  

2.0 APPLICABLE DOCUMENTS 

The f o l l o w i n g  documents as o f  t h e  da te  o f  t h i s  i ssue  o r  as noted below form a  

p a r t  o f  t h i s  s p e c i f i c a t i o n  t o  t h e  ex ten t  s p e c i f i e d  here in .  I n  t h e  event of 

c o n f l i c t  between t h i s  s p e c i f i c a t i o n  and t he  documents re ferenced here in ,  t h e  

contents  o f  t h i s  s p e c i f i c a t i o n  supersede. 
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SECTION 3  

3.0 REQUIREMENTS 

3.1 FUNCTIONAL REQUIREMENTS 

A b lock  diagram i s  shown i n  F i gu re  1. The CDS s h a l l  p rov ide  asynchronous s e r i a l  

c o m u n i c a t i o n s  w i t h  t h e  WTG C o n t r o l l e r .  

The da ta  rece ived  f rom t h e  C o n t r o l l e r  w i l l  be processed f o r  r eco rd i ng  and 

d i sp l ay .  Analog da ta  w i l l  be conver ted f o r  ou tpu t  t o  s t r i p  c h a r t  recorders .  

Operat ing s t a t u s  and alarms da ta  w i l l  be d isp layed  on t h e  CRT i n  alphanumeric 

form. Summary da ta  w i l l  be generated f o r  ou tpu t  t o  t h e  p r i n t e r .  

3.1.1 CONTROLLER INTERFACE, RECEIVE 

The CDS s h a l l  p rov i de  a  20 mA s e r i a l  i n t e r f a c e  f o r  r e c e i v i n g  da ta  f rom t h e  

C o n t r o l l e r .  The da ta  r a t e  s h a l l  be se l ec tab le  between 300 and 9600 baud. The 

expected da ta  r a t e  i s  1200 baud. The data stream f rom t h e  C o n t r o l l e r  s h a l l  

c o n s i s t  o f  50 - 8  b i t  words (nominal ) .  Th i s  message w i l l  be updated and 

t r a n s m i t t e d  a t  a  minimum r a t e  o f  1  message per second. 

3.1.2 CONTROLLER INTERFACE, TRANSMIT 

The CDS s h a l l  p rov i de  a  20 mA s e r i a l  data  i n t e r f a c e  f o r  t r a n s m i t t i n g  commands t o  

t h e  C o n t r o l l e r .  The da ta  r a t e  s h a l l  be 1200 baud. 
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FIGURE 1 - CDS BLOCK DIAGRAM 
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3.1.3 CRT DISPLAY 

The CDS s h a l l  p rov i de  a  cathode r a y  tube  d i sp l ay .  I t s h a l l  have c a p a b i l i t i e s  o f  

a t  l e a s t  24 l i n e s  w i t h  a t  l e a s t  80 cha rac te r s / l i ne .  The CRT d i s p l a y  s h a l l  be 

masked (p ro tec ted  f i e l d )  screen f i x e d  format  alphanumeric p resen ta t i on  of t h e  

data. A minimum o f  10 pages o f  da ta  p resen ta t i on  s h a l l  be se l ec tab le  f o r  

d i s p l a y  w i t h  t h e  da ta  updated a t  a l / sec .  r a t e .  

3.1.4 TAPE RECORDER 

The CDS s h a l l  p rov i de  an i n t e r f a c e  f o r  a  magnetic tape recorder .  The da ta  

format  s h a l l  be p a r a l l e l  ASCII. The tape recorder  s h a l l  u t i l i z e  1/2 i n c h  

magnetic tape. It s h a l l  r eco rd  t h e  ASCII da ta  i n  a 9 t r a c k  1600 bp i  PE (phase 

encoded ) format .  

3.1.5 STRIP CHART 

The CDS s h a l l  p rov ide  an i n t e r f a c e  t o  a  s t r i p  c h a r t  recorder .  It s h a l l  p rov ide  

8 analog ou tpu t  channels. Each channel s h a l l  be a  0  t o  10 v o l t  output .  The 

ou tpu t  channels s h a l l  p rov ide  12 b i t  r e s o l u t i o n .  

3.1.6 KEYBOARD 

The CDS s h a l l  p rov ide  an ASCII Keyboard w i t h  a  minimum o f  8  user de f ined  

f u n c t i o n  keys. 

3.1.7 PRINTER INTERFACE 

The CDS s h a l l  p rov ide  a  p o r t  f o r  da ta  ou tpu t  t o  t h e  p r i n t e r .  
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3.1.8 EXECUTION RATE 

The processor s h a l l  have an execut ion r a t e  t o  enable complet ion o f  t h e  f o l l o w i n g  

requ i r ed  f u n c t i o n s  w i t h i n  1  second. 

o  r e c e i v e  s e r i a l  da ta  

o  b u f f e r  t h e  da ta  f o r  tape  r e c o r d i n g  

o  t r a n s f e r  con ten ts  o f  b u f f e r  t o  t h e  tape recorder  

o  D/A convers ion o f  analog da ta  and ou tpu t  t o  s t r i p  c h a r t  r eco rde r  

o  c a l c u l a t e  summary da ta  f o r  p r i n t e r  ou tpu t  

o  prepare alarm ou tpu t  t o  p r i n t e r  

o  conver t  and format da ta  f o r  CRT d i s p l a y  

o  accept opera to r  i n p u t  commands v i a  t h e  keyboard, format  t he  command and 

t r a n s m i t  t h e  command t o  t h e  c o n t r o l l e r  -- 2 command w i l l  c o n s i s t  o f  a  

leader ,  1  t o  4  word message, and a  checksum. 

An o p t i o n a l  a d d i t i o n a l  requirement i s  t h e  c a p a b i l i t y  t o  i n p u t  ap t o  16 analog 

s i g n a l s  a t  a  sampl ing r a t e  o f  6K hz (nominal ) .  That i s ,  sample each of  16 

analog s i gna l s  a t  a- r a t e  o f  400 samples per  second (nom). 

3.1.9 MEMORY CAPACITY 

Memory c a p a c i t y  s h a l l  be 64K bytes o r  words minimum based on t h e  f o l l o w i n g  

a1 l o c a t i o n :  

o  tape recorder  da ta  b u f f e r  - 15K 
(5  minutes o f  50 words pe r  second 

o CRT d i s p l a y  - 19K 
(10 pages 8 24 x  80 cha rac te r s )  

o a larm message - 20K 
(255 alarms @ 80 cha rac te r s )  

o program and sc ra t ch  - 10K 
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3.1.10 PROGRAM LANGUAGE 

The processor s h a l l  u t i l i z e  a  h i g h e r  l e v e l  program language i .e. For t ran ,  

Compiled Basic,  t o  min imize t h e  user  program development t ime. However t h e  use 

o f  a  h i g h e r  l e v e l  language s h a l l  be subord ina te  t o  t h e  execu t ion  speed. 

Assembly language programming i s  acceptab le  as a  t r a d e + f f  t o  execu t ion  speed 

and reduced memory requirements.  

3.2 PERFORMANCE REQUIREMENTS 

3.2.1 TAPE RECORDER 

The CDS s h a l l  b u f f e r  t h e  da ta  r e c e i v e d  f rom t h e  C o n t r o l l e r  and r e t r a n s m i t  it t o  

t h e  magnet ic t a p e  r e c o r d e r  a t  t h e  s p e c i f i e d  baud r a t e .  The CDS processor s h a l l  

generate  t h e  tape  t r a n s p o r t  c o n t r o l  s i g n a l s .  

- 

3.2.2 STRIP CHART RECORDER 

The CDS s h a l l  d r i v e  t h e  s t r i p  c h a r t  w i t h  da ta  f rom t h e  C o n t r o l l e r .  The CDS 

s h a l l  pe r fo rm any convers ions r e q u i r e d  t o  produce t h e  ana log s t r i p  c h a r t  s i g n a l  

f rom t h e  data  stream f rom t h e  C o n t r o l l e r .  The CDS s h a l l  p r o v i d e  i n d i v i d u a l  

s e l e c t i o n  o f  t h e  analog f u n c t i o n s  t o  be d i s p l a y e d  on t h e  s t r i p  c h a r t ,  up t o  

e i g h t  s i g n a l s  a t  a  t ime. 

3.2.3 PRINTER FUNCTIONS 

The p r i n t e r  s h a l l  p r o v i d e  an o p e r a t i n g  l o g  by r e c o r d i n g  change o f  C o n t r o l l e r  

mode and alarms de tec ted  by t h e  C o n t r o l l e r  and a l s o  b y  o p e r a t o r  command t o  t h e  

C o n t r o l l e r .  The p r i n t e r  s h a l l  r e c o r d  opera to r  s e l e c t e d  da ta  d i s p l a y s  and 

summaries. Each event  s h a l l  i n c l u d e  a  t i m e  record.  A t  p e r i o d i c  i n t e r v a l s ,  i .e.  

15 minutes, o r  upon opera to r  reques t  v i a  t h e  keyboard, an o p e r a t i n g  summary 

s h a l l  be p r i n t e d .  F i g u r e  2 i s  an example o f  a  t y p i c a l  p r i n t o u t .  
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0 .00  14 .32 .34  MOD 5 A  SUMMARY DATA UNIT SN 001  

MWH F'RO'ilUCED SET F ' O I N ' T S  
CONTROL YESTER CUMM FROM TAZ MW HF'M 

S I T E  .O .OO 0 .00  97.7 7.2 17.8 

TIME ---- 
14 .34 r14  
1.4-.49.14 
1!-?.04*P4 
1!3r13*14 
.'.5*34*14 
15 ,49114  
. ' .5+54,21 
:15.55.59 
1 6 + 1 0 * 5 9  
:6+14 .19  
1&,.15.29 
i 6 . 1 7 + 3 1  
:LC?*32+31 
1 6 * 4 7 * 3 1  
:!7,02*31 
i7 .17631  
1 7  , 32'. 32 
.i 7 .47  + 32 
.L 7 * 5 3  r 0 4  
i:7.53.08 
i7 .54 .43  
1 7 . 5 5 * 0 8  

1 I 
! 7 + 5 5 . 1 9  
13.10119 
ii!.14.19 
Fi.15.29 
1 8 + 1 7 + 3 1  

B l ? i l B r n W l l i  

ALRM ---- 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 6  
0 
0 
0 

MF'H --- 
3 9  r 8 
46.7 
46.4  
39 * 4 
25.2  
1 0 - 9  
5 3 
2 . 9  

15 .5  
20 .1  
19 .9  
2 2 + 2  

36 .9  
46.4 
47.2  
4 2 * 2  
26 . 9 
1 1 . 4  

6 .1  

MWH --- 
5 8  + 2 
60.0 
6 i  ,8 
63 .6  
64 9 
65.0  
d5+0 
65 * 0 
6 5  * 0 
6 5  + 0 
6 5  * 0 
65. 0 
66.0 
67 * 8 
A9.6 
71 * 4  
72 .3  
73.0  -- 
/ 3  + i) 

MODE ---- 
F>WR 
F'WR 

. 

F'WR 
F'WR 
I=' W R 
N s rr 
SBE 
SBE 

SLi 
RMF' 
F ' W F i  
PWR 
F'WR 
F'IJR 
PWR 
F ' W R  
F'WR 
tr; S Lr 

SEE 
SPE 

SIJ  
R M i-. 
F'UR 

FIGURE 2 

I LLUSTRAT IVE  EXAMPLE OF PRINTER OUTPUT 
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3.2.4 CRT DISPLAY FUNCTION 

The processor s h a l l  e x t r a c t  t h e  appropr ia te  da ta  f rom t h e  da ta  i n p u t  and, i n  

r e a l  t ime,perform s c a l i n g  and convers ion t o  engineer ing u n i t s  f o r  d i sp lay .  The 

d i s p l a y  s h a l l  be f i x e d  format  w i t h  mul t i -page capabi 1  i t y .  The processor s h a l l  

p rov i de  capac i t y  f o r  a t  l e a s t  10. pages o f  d i sp lay .  The format  f o r  t h e  d i s p l a y  

s h a l l  be preprogrammed and s to red  i n  memory. The processor s h a l l  have t h e  

capabi 1  i t y  such t h a t  t h e  opera to r  can change i n d i v i d u a l  parameters f o r  d i sp l ay .  

The bas i c  format  f o r  each page w i l l  c o n s i s t  o f  two bas i c  sect ions.  They a re  a  

se l ec tab le  dynamic d i s p l a y  and alarms. 

The dynamic d i s p l a y  w i l l  c o n s i s t  o f  preprogrammed ( o r  operator  p rese lec ted)  

parameters. The parameter t i t l e  w i l l  be con t inuous ly  d isp layed  and t h e  

ope ra t i ng  parameter da ta  w i l l  be updated a t  t h e  l / sec  da ta  r a t e .  There s h a l l  be 

p r o v i s i o n  f o r  a t  l e a s t  10 parameters per  page. 

A  separate area o f  t h e  CRT d i s p l a y  s h a l l  d i s p l a y  alarm func t i ons .  The alarm 

code rece i ved  from t h e  Cont ro l  l e r  and i t s  alphanumeric d e s c r i p t i o n  ( s t o red  i n  

CDS memory) s h a l l  be d isp layed.  

For t h e  d i s p l a y  page se lected,  t h e  CDS w i l l  e x t r a c t  t h e  appropr ia te  data from 

t h e  C o n t r o l l e r  da ta  stream on a  r e a l  t ime  bas is ,  conver t  and sca le  t h e  data, and 

d i s p l a y  t h e  r e s u l t s  on t h e  CRT. 

I l l u s t r a t i v e  examples o f  t h e  CRT d i s p l a y  a re  shown i n  F i gu re  3. 
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FIGURE 3 

ILLUSTRATIONS OF CRT DISPLAYS 
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3.2.5 PROCESSING 

The analog da ta  s h a l l  be conver ted f rom 12 b i t  b i n a r y  t o  eng ineer ing  u n i t s  f o r  

ou tpu t  t o  t h e  CRT and t h e  p r i n t e r .  

The processor s h a l l  be capable o f  a r i t h m e t i c  computat ion which, as a  minimum, 

s h a l l  i n c l u d e  add i t i on ,  sub t rac t i on ,  m u l t i p l i c a t i o n  and d i v i s i o n .  

D i s c r e t e  da ta  s h a l l  be d isp layed  by  t h e  CRT and p r i n t e r  i n  alphanumeric fo rm 

where t h e  t e x t  i n f o r m a t i o n  i s  s t o red  i n  memory. For example, ope ra t i on  mode 

would be d isp layed  as one o f  t h e  f o l l o w i n g :  

STANDBY ENABLE 

STANDBY DISABLE 

START UP 

RAMP/SYNC. 

POWER GEN 

SHUTDOWN 

LOCKOUT 

Alarms message t e s t  s h a l l  be s t o red  i n  memory and d isp layed  by  t h e  CRT i n  

alphanumeric form as t h e  alarm number and t h e  message. A t y p i c a l  a larm d i s p l a y  

would be as f o l l o w s :  

123 PSC PRESS LOW 

23 1  HUB SPEED HIGH 

The a larm f u n c t i o n  f o r  p r i n t e r  ou tpu t  s h a l l  c o n s i s t  o f  t h e  alarm number and t h e  

t ime  o f  t h e  alarm occurrence. The alarm message p r i n t o u t  s h a l l  i n d i c a t e  when an 

a1 arm f u n c t i o n  i s  r e s t o r e d  t o  t h e  normal ope ra t i ng  cond i t i on .  An i 1  l u s t r a t i v e  

example of t h e  a larm p r i n t o u t  i s  shown i n  F i gu re  4. 
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M W t i  
Z3NT?OL Y E S T E R .  

SITE 0 0  

T I M E  ---- 
i i *oo .14  
O+(?r3+20 

s ~ e n e e ~ ~ a n a  
i l 

i i *Oi )*35  
U*03+4& 
0*04*55 
0-08+43 

Alarm (#16)+ --f 0 0 i 4 +  16 

A1 arm 
. . 

Cond i t ion  
Restored 

F' t iUDUCEr;  SET F'OIU-i-S 
Ci..:M?i FZOY T P X  PIG ti' rLrn tl 

* 0 0  0 * o q  . , O * 0 * c. 
: ' 

MF'H Piid i MUii MOI lE  --- . -- --- ---- 
17,s ' . 00  00 LC) 
1 7 . 3  b 0 0  * (>  SB1: 

C000:33 ' 

17,s .oC"- * O  S E E  
1 7 , s  ,DO + O  SU 
1 7 + 3  +00 * O  EMF' 
? 2 + 4  +30 + O  F'WR 
i 7 + 9  1*06 S O  NSIl  

FIGURE 4 

ILLUSTRATIVE EXAMPLE OF PRINTER OUTPUT OF ALARM 
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3.3 ELECTRICAL REQUIREMENTS 

3.3.1 POWER 
/v'Ofn~ 

117 VAC 60 Hz 1fl @ 1000 watts.- and 15 amp max. 

3.3.2 SERIAL DATA - 20 ma - 1200 Baud/1000 f t  c a b l e  

3.3.3 PARALLEL DATA - TTL/25 f t  c a b l e  

3.3.4 ANALOG SIGNAL 

Analog S igna l  Output  To S t r i p  Char t  Recorder - 0 t o  10V w i t h  12 b i t  r e s o l u t i o n  

3.4 MECHANICAL 

S i z e  - S u i t a b l e  f o r  i n s t a l l a t i o n  i n  a s i n g l e  19" rack .  

3.5 ENVIRONMENT 

Temperature: 60°F t o  90°F o p e r a t i n g  
-40°F t o  +I22 OF non-opera t i  ng 

Humid i t y  : 0 t o  95% RH non-condensing 

A1 ti tude: Sea Leve l  t o  7000 ft. 
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SECTION 4 

4.0 VERIFICATION 

4.1 HARDWARE VERIFICATION 

Verification for instrumentation such as the strip chart, printer, and tape 

recorder shall be done by normal calibration procedures. 

Verification of processing equipment shall be done using vendor supplied 

checkout . 

4.2. SOFTWARE VERIFICATION 

Verification of software functions shall be done during system integration and -. 

checkout. 
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SECTION 1 

1.1 SCOPE 

Th i  s  Software P r o j e c t  Management p l  an de l  i neates t he  methods and procedures t o  
be f o l  lot ied du r i ng  the  development o f  the  sof tware t a rge ted  f o r  t he  ElOD-5A 
Wind Turbine Generator. The key elements prov ided by t h i s  p l a n  are:  

1  . D e f i n i t i o n  o f  the  MOD-5A sof tware 

2. A d e s c r i p t i o n  o f  t he  sof tware development process t o  be employed i n  
develop ing the  sof tware f o r  t he  MOD-5A. 

3 .  Software t e s t  progran 

4. Sof w a r e  qua1 i ty progran 

5. The sof tware engi neer i  ng method01 ogy t o  be empl oyed. 

6. So fn ia re  c o n f i  g u r a ~ i o n  managemerlt p l a n  

7. P r o j e c t  planning, o rgan i za t i on  and c o n t r o l  

8 .  Required documentation. 

A l l  sof tware developed f o r  t he  MOD-5A Wind Turbine Generator s h a l l  be 
developed accord ing t o  t h i s  plan; dev ia t i ons  s h a l l  be a1 lowed on l y  where they 
: d i l l  r e s u l t  i n  s i g n i f i c a n t  b e n e f i t  t o  t he  MOD-5A progran and sof tware 
developnent and have no adverse e f f e c t  upon the  sof tware r e l i a b i l i t y  o r  
r,~ai n t a i  nabi 1  i ty. 

1 .2 OBJECTIVES 

The o b j e c t i v e  o f  t h i s  document i s  t o  de f i ne  a methodology - f o r  t he  developnent 
o f  the  t410D-58 sof tware t h a t  w i l l  p rov ide  sof tware t h a t  w i l l  operate 
sucess fu l l y  and be easy t o  mainta in .  

1.3 APPLICABLE DOCUMENTS 

1.3.1 GENERAL ELECTRIC COMPANY DOCUMENTS 

1. MOD-SA Wind T u r b i ~ ~ e  Generator Conceptual Design Review Data package. 

2. GE Space Systems D i v i s i o n  P o l i c y  8.1 (SEAM) February 1979 

3. S p e c i f i c a t i o n s  f o r  t he  E+IOD- 5A S inu l  a t o r  Software , 
Document No. 47A380032 

4. S p e c i f i c a t i o n s  f o r  t he  MOD- 5A Contro l  1  e r  Software, 
Document No. 47A380029 

5. S tandard iza t ion  o f  Drawings, Spec i f i ca t i ons ,  Program Plans and 
Procedures f o r  t he  MOD-5A WTG, PD 7430-MOD-5A-039 
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1.4 ABBREVIATIONS 

CDS - Contro l  Ddta Systen 

LPDS - Cor,iputer Progran Design S p e c i f i c a t i o n  

CDR - Conceptual Design Review 

ECL - EPTAK Contro l  Language 

EDS - Engineer ing Data System 

EPROM - Erasable Programmable ROM 

EPTAK - A Cont ro l1  e r  Hardware Product  o f  Eagle Signal  Company 

FDR - F i n a l  Design Review 

GEN - Generator 

PDL - Progran Design Language 

PDR - P re l  in i  nary Design Review 

PROM - Programab le  ROM 

PSC - P a r t i a l  Span Cont ro l  

PWR - Power 

RA.1 - Rdndon Access Memory 

ROI.1 - Read Only bienory 

SEAi4 - Software Engi neer i  ng and Manager,lent 

TBD - To be determined 

TBS - To be s p e c i f i e d  

WTG - Wind TurDine Generator 
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2.0 SOFTWARE PRODUCT IDENTIFICATION 

The f.10D-5A Wind Turb ine Generator (WTG) Software p rov ides  f o r  t h e  on- l i ne ,  
red1 -tir.ie ope rd t i on  and c o n t r o l  o f  t h e  MOD-5A Wind Turb ine Generator us ing  t h e  
Eagle S ignal  EPTAK 700 n ic ro -p rocessor  based c o n t r o l l e r .  The MOD-5A so f tware  
s i ~ a l l  c o n s i s t  o f  f o u r  major  subsystens: t he  Operat iona l  Program, t he  WTG 
Simulator ,  the  Data Handl ing subsystem and t h e  Remote and Local  Terminal 
I n t e r f a c e  package. Desc r i p t i ons  o f  each o f  these subsystems i s  g iven  i n  t h e  
f 01 1 o v i  ng s e c t i  ons. 

2.1 ' OPERATIONAL PROGRAM DESCRIPTION 

The Operat iona l  Program s h a l l  c o n s i s t  o f  t he  Eagle S ignal  Execut ive 
(SL 708-001 1 -M)  and t h e  GE developed MOD-5A Cont ro l  1  e r  Software. 

2.1 .l. EXECUTIVE 

Tne Eagle S ignal  Execut ive (SL 708-0011 - M )  s h a l l  r e s i d e  i n  t he  EPTAK 700 
COII-irol l e r .  Tne Execut ive s h a l l  process a l l  system i n t e r r u p t s .  

2.1.2. MOD-5A WTG CONTROLLER SOFTWARE 

The MOD-5A C o n t r o l l e r  Software ( i n  d e l i v e r a b l e  form)  s h a l l  r e s i d e  i n  t h e  
EPTAK 700 c o n t r o l l e r  e rasab le  p rog ramab le  read-only mer,iory (EPROM) as p a r t  o f  
t n e  c o n t r o l l e r  hardware and s h a l l  per form a l l  t h e  f u n c t i o n s  necessary t o  
p rov iae  r e a l  t i n e  c losed  loop  c o n t r o l  o f  t he  MOD-5A WTG. The c o n t r o l l e r  
softbrare s h a l l  p rov ide  t he  f o l l o w i n g  f u n c t i o n s  as descr ibed i n  t he  MOD-5A 
C011~;rol l e r  So fu i a re  Speci f i c a t i o n .  

1. Mode Cont ro l  

2. Comun ica t ions  

3. Data Arch ive 

4. Data Process ing 

5. Lockout Mode Process ing 

6. Standby Mode Process ing 

7. S ta r t up  Mode Processing 

8. Gel ierat i  ng llode Process ing 

9. Normal Shutdown Idode Processi  ng 

10. Er~eryency Shutdobrn Clode Process ing 

11. Manual Mode Processing 

12. Yaw P o s i t i o n  Con t ro l  

13. P i t c h  T i p  Angle Con t ro l  



2.2 REtlOTE AND LOCAL TERClI NAL INTERFACE SOFTWARE 

The remote and l o c a l  te rmina l  i n t e r f a c e  sof tware s h a l l  r e s i d e  i n  i n t e l l i g e n t  
CHT te rmina ls  and p rov ide  keyboard e n t r y  t o  the  c o n t r o l l e r  and alphanumeric 
d i sp lay  of ou tpu t  data and opera t ing  s ta tus  from the  c o n t r o l l e r .  

2 . 3  DATA HANDLING SUBSYSTEI4 

TBD 

2.4 WTG SIMULATOR 

The WTG S inu lacor  s h a l l  r es i de  i n  t h e  MACSYM-2 measurement and c o n t r o l  
cor~iputer. The S inu l  a t o r  s h a l l  sinlul a t e  the  wind t u r b i n e  generator  sensor and 
ac tua to r  in te r face .  The S imu la to r  s h a l l  p rov ide  dynamic i n t e r r a c t i o n  between 
tne s igna l  i n p u t  ( c o n t r o l l e r  command ou tpu t )  and s igna l  ou tpu t (con t ro1  l e r  
s igna l  ou tpu t )  t h a t  i s  represen ta t i ve  o f  the  WTG. Nominal and anomalous WTG 
perfon.~ance i s  se lec tab le  by operator  i npu t .  



SECTION 3 

SOFT'ilnRE DEVELOPPIENT PROCESS 

The sof tware development process f o r  t he  MOD-5A so f tware  s h a l l  c o n s i s t  o f  s i x  
s e q u e ~ l t i a l  aevelopr,~ent phases. These phases are:  

1. Requi renents  and debug 

2. P r e l  i n i n a r y  des ign 

3. D e t a i l e d  des ign 

4. Code and debug 

5. U n i t  t e s t  

6. I n t e g r a t i o n  t e s t  

  he a c t i v i t y  o f  each o f  t he  sequent ia l  development phases s h a l l  cu lm ina te  w i t h  
a  rev iew dnd an iter, i  t h a t  i s  basel ine.  Each base l i ne  s h a l l  serve as t h e  p o i n t  
o f  depar ture f o r  t he  a c t i v i t i e s  o f  t he  nex t  sequent ia l  phase. I t i s  expected 
t h a t  edch phase s h a l l  be conpl e ted  be fo re  t he  a c t i v i t i e s  c o n s t i t u t i n g  t he  nex t  
pnase a re  s t a r t ed ;  however, i f  s t a r t i n g  a  subsequent phase p r i o r  t o  
c o ~ i p l e t i o n  of a g iven  pnase w i l l  have a f avo rab le  impdct on t h e  sof tware 
development e f f o r t ,  a  phase w i l l  be s t a r t e d  p r i o r  t o  t h e  complet ion o f  t h e  
preceeaing phase o r  phases. 

BASELINES, DESIGN REVIEWS AND TEST PHASES 

Sasel ines,  des ign rev iews and t e s t  phases a re  c e n t r a l  i n  t he  o v e r a l l  
~;la~iayer,~ent of t he  sof tware devel opnent process. The a t t a i  nnent o f  p rede f ined  
bdsel i nes s h a l l  serve t o  es tab l  i sh m i  l es tones  which p rov i de  so f tware  
r,larlayer,lent alia customer v i  s i  b i  1  i t y  i n t o  t he  progress o f  t he  sof tware 
developnent e f f o r t .  A rev iew s h a l l  be assoc ia ted  w i t h  t h e  e s t a b l i s h i n g  o f  
each base l i ne .  t o  a f f o r d  t he  oppo r t un i t y  f o r  a l l  r e l e v a n t  p a r t i e s  t o  develop 
r ,~utual  unders tanding o f  t h e  requirements,  design and s t a t u s  o f  t he  sof tware 
developr,lent process. A d e s c r i p t i o n  o f  t he  base l ines  and rev iews planned f o r  
t he  MOD-5A sof tware developnent i s  g iven  below. 
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SOFTNAKE DEVELOPCIEf4T BASELINES 

A base1 i n e  i s  de f ined  t o  be the  a t ta inment  o f  a  p rede f ined  s t a t e  i n  t he  
so f tudre  developnent process. A t  t he  conc lus ion  o f  each sequent ia l  phase of  
the  sof tware development process, a  rev iew s h a l l  be conducted t o  rev iew t h e  
i z e n  be ing basel ined. Fo l low ing  the  r e s o l u t i o n  o f  any a c t i o n  i t e n s  a r i s i n g  as 
a r e s u l t  o f  the  review, a  base l ine  s h a l l  be estab l ished.  The estab l ishment  o f  
a  base1 i n e  w i l l  s i g n i f y  t h a t  a1 1 p a r t i e s  a re  i n  concurrence w i t h  the  base1 i n e d  
i t em and s h a l l  be i m p l i c i t  approval t o  proceed t o  t he  nex t  phase i n  t he  
sof tware developnent process. 

The es tab l  i shnen t  o f  a  base l ine  s h a l l  a l so  s i g n i f y  a  change i n  the  l e v e l  o f  
c o r i f i g u r a t i o r ~  c o n t r o l  o f  the  i t e n s  which c o n s t i t u t e  the  basel ine.  A f t e r  a  
base1 i t l e  i s  estab l ished,  any proposed change t o  t he  base l ined  i t em s h a l l  be 
processed i n  accordance w i t h  the  c o n f i g u r a t i o n  c o n t r o l  procedure i.e. Program 
D i  r e c t i  ve 7430-MOD-5A-039. The f o l l  owing base1 i nes and reviews s h a l l  be used 
i n  the  MOD-5A sof tware development. Reviews s h a l l  i nc l ude  a1 1 a f f e c t e d  
func t ions .  

t3ASELI tJES ITEM 

1 . Software Requi renents Software Requi renents  S p e c i f i c a t i o n  

2. P re l  in i  nary Design P re l  im inary  Software Design S p e c i f i c a t i o n  

3. Code and U n i t  Tes t  

4. Development 

Component Source Code 
- 

I n t e g r a t e d  Subsystems 

5. Operat ional  F i n a l  Design MOD-5A SYSTEM 

REVIEWS 

1 . Software Requirements Fornal  

2. P re l  i m i  nary Design Foma l  

3. F i n a l  Design Formal 

4. Code , In fo rma l  

5. U n i t  Test  Readiness In fo rma l  

6. U n i t  Test  Resu l ts  In fo rma l  

7. I n t e g r a t i o n  Test  Readiness In fo r r ,~d l  

8 .  I n t e g r a t i o n  Tes t  Resul ts  Fo m a  1 
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3.2.1 SOFTWARE REQUIREMENTS BASEL I l4E 

The f i r s t  phase o f  the  MOD-5A sof tware development c y c l e  s h a l l  be concerned 
w i t h  i d e n t i f i c a t i o n  of t he  software func t iona l  and i n t e r f a c e  requ i  rements. 
A l l  so f tware f unc t i ons  s h a l l  be i d e n t i f i e d .  The i n p u t s  requi red,  t he  
processing requ i red  and the  ou tpu ts  r equ i red  from each f u n c t i o n  s h a l l  be 
i d e n t i f i e d  and documented i n  a  sof tware requ i  rements s p e c i f i c a t i o n .  The 
c o n t r o l  and sequencing requirements f o r  each f u n c t i o n  s h a l l  a l s o  be i n  t h i s  
s p e c i f i c a t i o n .  The sof tware requirements s p e c i f i c a t i o n  s h a l l  p rov ide  a  
d e s c r i p t i o n  of t he  ex te rna l  i n t e r f a c e s  t o  t he  l4OD-5A WTG software. 

The sof tware requ i  renents  base1 i ne s h a l l  consi  s t  o f  t he  sof tware requ i  renents  
s p e c i f i c a t i o n .  

3.2.2 PRELIMINARY DESIGN BASELINE 

The second phase o f  the  sof tware devel opmelit process, the  p r e l  in i  nary design 
phase s h a l l  be concerned w i t h  s e l e c t i n g  a  d e t a i l e d  des ign and imp lene l l ta t ion  
approach. I n  t h i s  phase each o f  the  sof tware f unc t i ons  s p e c i f i e d  i n  the  
sof tware requ i  rer,ients w i l l  be expanded and the  a1 g o r i  thms chosen t o  imp1 enent 
the  f u n c t i o n  b i i  11 be def ined.  

The docurdentation o f  t he  design and implementat ion approach w i l l  be i n  t he  
font )  o f  a  p r e l i m i n a r y  ve rs i on  o f  a  Computer Program Design s p e c i f i c a t i o n .  The 
aesign d e s c r i p t i o n  t h a t  w i l l  be developed du r i ng  t h i s  phase w i l l  c o n s i s t  o f  
the o v e r a l l  s t r u c t u r e  and func t ions  o f  the  sof tware f o r  each o f  t he  subsystems 
i n  each o f  the  var ious  nodes o f  operat ion. P re l im ina ry  design d e s c r i p t i o n  
s h a l l  i n c l  ude a  d e f i n i t i o n  of a1 1  r e l e v a n t  i n t e r f a c e s  and i n t e r r e l  a t i onsh ips  
between t he  sof tware func t ions .  

I n  add i t i on ,  a  p r e l i m i n a r y  Software Test  P lan  which o u t l i n e s  t e s t  phi losophy 
and v e r i f i c a t i o n  methods s h a l l  a1 so be developed du r i ng  t he  p r e l  im inary  des ign 
phase. 

3.2.3 CODE AND UNIT TEST BASELINE 

The Code and Debug phase s h a l l  be s t a r t e d  f o l l o w i n g  the  d e t a i l e d  design. I n  
c h i s  phase, code w i l l  be w r i t t e n  f o r  each corriponent de f ined  i n  the  Computer 
Design S p e c i f i c a t i o n  and e r r o r  f r e e  assemblies o r  compi la t ions  obtained. 

As the  code f o r  each component i s  completed, the  code f o r  the  component s h a l l  
be sub jec t  t o  an in fo rma l  peer rev iew t o  d e t e c t  e r r o r s  o r  inadequacies i n  t he  
code. 

The u n i t  t e s t  s h a l l  be s t a r t e d  a t  the  complet ion o f  the  i n f o r n a l  peer review. 
P r i o r  t o  the  s t a r t  o f  u n i t  t e s t  an in fo rma l  i n t e r n a l  " u n i t  t e s t  readiness" 
rev iew s h a l l  be n e l d  t o  rev iew t e s t  i n p u t  data and the  t e s t  procedures and t o  
i nsu re  t he  adequacy f o r  the  u n i t  t e s t  data. Each cor,iponent s h a l l  undergo 
r i go rous  u n i t  t e s t s  t h a t  w i l l  exerc ise  a l l  l o g i c  paths i n  t he  component us ing  
var ious  combinat ions o f  i n p u t  data. 

The u n i t  t e s t  r e s u l t s  w i l l  be sub jec t  t o  in fo rma l  peer rev iew t o  i n s u r e  t he  
adequacy o f  the  t e s t  techniques and t o  i nsu re  thoroughness o f  t e s t  coverage. 
A t  the  complet ion o f  t he  peer review, the  u n i t  t e s t  base l ine  w i l l  be 
es tab l i shed  and t he  source s h a l l  be p laced under formal c o n f i g u r a t i o n  c o n t r o l .  
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3.2.4 DEVELOPblENT BASELINE 

A t  t he  conc lus ion  o f  t h e  code and u n i t  t e s t  phase, t he  i n t e g r a t i o n  t e s t  phase 
s n d l l  De entered. I n  t h i s  phase t he  col:lponeni;s o f  each subsysten s h a l l  be 
l i n k e d  t oge the r  t o  f o n ~  t he  opera t iona l  subsystem. The so f tware  s h a l l  be 
executed u s i  ny s i ~ l u l  a tea  da td  t o  i n s u r e  t h z t  t he  components i n t e r f a c e  
c o r r e c t l y  and execute as a  subsystem t o  s a t i s f y  t he  subsysten func t ion .  

A fxe r  s a t i s f a c t o r y  i n t e g r a t i o n  t e s t  t he  developnent base1 i n e  s h a l l  be 
es tab l i shed .  The developnent base1 i n e  s h a l l  serve t o  e s t a b l i s h  a  p o i n t  i n  t he  
software development 'process where each sof tware subsystem has been 
success fu l l y  executed. 

3.2.5 OPERATIONAL FINAL DESIGN BASELINE 

A f t e r  t h e  complet ion o f  t h e  i n t e g r a t i o n  t e s t i n g  and t h e  es tab l  i shnent o f  t he  
devel opnent base1 i ne, t he  e n t i  r e  system s h a l l  be t e s t e d  i n  ope ra t i ona l  
c o n f i g u r a t i o n  t o  v e r i  fy MOD-5A System opera t ion .  

The successfu l  v e r i f i c a t i o n  o f  t h e  e n t i  r e  system s h a l l  c o n s t i t u t e  t h e  
Operat iona l  F i n a l  Design o r  "p roduc t "  base1 i ne. 
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3.3 REVIEW OF SOFTWARE BASELINES 

3.3.1 PURPOSE 

Each sof tware rev iew s h a l l  be a c r i t i c a l  and independent a u d i t  o f  the  c u r r e n t  
l e v e l  o f  t he  sof tware development e f f o r t .  Each rev iew w i l l  have techn ica l  and 
nanagement ob jec t i ves .  

Technical  Ob jec t i  ves 

1. To p rov ide  an independent eva lua t i on  and concurrence o f  design. 

2. To assure corrlpati b l  e  i n t e r f a c e s  between the  software, hardware and 
personnel. 

I-lanagetlent Obj ec ti ves 

1. To e s t a b l i s h  sof tware development base1 i nes  t h a t  can serve as 
mi lestones aga ins t  which progress can be measured and aga ins t  which 
c o s t  and schedule can be evaluated. 

2. To p rov ide  a neans f o r  mon i t o r i ng  progress o f  the  task  a c t i v i t y  and the  
e a r l y  d e t e c t i o n  and r e c o g n i t i o n  o f  p o t e n t i a l  c o s t  o r  schedule impacts. 

3. Resolut ior l  o f  a c t i o n  i tems atid " f o l l o w  up" o f  design adjustments and 
n o d i f i c a t i o n s .  

3.3.2 IDENTIFICATION AND DEFINITION OF REVIEWS 

Three formal reviews w i l l  be used f o r  t he  MOD-5A sof tware development t o  
es tab l  i sh the  requ i  rements base1 i ne, t he  p r e l  im i  nary des i  gn base1 i ne and t h e  
f i n a l  design base1 i ne. 

3.3.2.1 Software Requi renents  Review 

The purpose o f  t he  sof tware requirements rev iew i s  t o  rev iew t h e  sof tware 
requ i  renents  speci f i c a t i o n  and t o  develop mutual understanding o f  t he  sof tware 
requ i  rements between t h e  customer and the  sof tware -development s t a f f .  
P d r t i c u l a r  enphasi s  w i  11 be g iven t o  t h e  f o l l  owing: 

1. Insure  t h a t  t h e  proposed system has been c a r e f u l l y  evaluated. 

2. I t lsure t h d t  a l l  sof tware f unc t i ons  and ex te rna l  i n t e r f a c e s  have been 
c o r r e c t l y  i d e n t i f i e d .  

3. Detect  i nconsi stencies,  redundancies o r  omi s s i  ons i n the  sof tware 
requ i  renents,  and i nsure hardware/software c o ~ i p a t i  b i  1  i ty. 

4. I d e n t i f y  any design cons t ra i n t s .  

5. I d e n t i f y  any p o t e n t i a l  problem areas t h a t  cou ld  a f f e c t  t he  subsequent 
design and imp1 enen ta t i  on. 

6. E s t a b l i s h  a format  f o r  subsequent formal reviews. 



3.5.2.2 Pre l im ina ry  Design Review 

TAe purpose o f  the  p r e l  i n i n a r y  design rev iew s h a l l  be t o  i nsu re  t he  adequacy 
o f  the  sof tware des ign and i n p l  enen ta t i  on approach. The p r e l  in7 nary ve rs i on  
of  the Conputer Program Design S p e c i f i c a t i o n  and a  p r e l i m i n a r y  Software Test  
P lan s h a l l  be reviewed. P a r t i c u l a r  emphasis b r i l l  be g iven t o :  

1. Top l e v e l  design o f  t he  software. 

2. Design t r a c e a b i l i t y  t o  the  sof tware requirements s p e c i f i c a t i o n .  

3.  Test  concepts, p h i  1  osophy and v e r i f i c a t i o n  methods. 

3 . 3 . 2 . 3  F i n a l  Design Review 

The purpose o f  the  f i n a l  design rev iew i s  t o  p rov ide  a  s t r u c t u r e d  walk through 
o f  each component i n  the  se lec ted  design. The ma te r i a l  t o  be reviewed w i l l  
i n c l ude  t he  f i n a l  ve rs i on  o f  the  Computer Program Design S p e c f f i c a t i o n  and 
Software Test Plan. P a r t i c u l a r  emphasis w i l l  be g iven  t o :  

1. The adequacy o f  t he  d e t a i l e d  design. I nsu re  t h a t  a l l  softbrare 
requ i renen ts  a re  addressed. 

2. A1 1  hardware/software and man/nachi ne i n t e r f a c e s  a re  complete ly  def ined. 

3. V e r i f y  the  adequacy o f  t he  Software Tes t  P lan t o  adequately t e s t  t h e  
software. 

3 . 3 . 3  DESIGN REVIEW PROCEDURE 

For  each f o r n d l  design review, the  sof tware development s t a f f  s h a l l  prepare an 
dudio-v i  sual p resen ta t i on  t h a t  high1 i y h t s  a1 1  impor tan t  e l  enents o f  the  i t e n  
under reviebr. Techn ica l l y  know1 edgeabl e  represen ta t i ves  from the  customer and 
o the r  i n t e r n a l  o rgan i za t i on  u n i t s  s h a l l  be i n v i t e d  t o  a t t end  the  review. The 
rev iew n a t e r i a l  w i l l  be d i s t r i b u t e d  i n  s u f f i c i e n t  t i n e ,  p r i o r  t o  t he  review, 
t o  a l l o w  c a r e f u l  cons ide ra t i on  o f  the  ma te r i a l  and t o  a l l o w  f o r  a  w r i t t e n  
c r i t i q u e  t o  i d e n t i f y  t o p i c s  and/or quest ions t h a t  need t o  be  addressed du r i ng  
the review n e e t i  ng . 
The design reviews w i l l  be h e l d  a t  GE's Va l l ey  Forge f a c i l i t y .  P r i o r  t o  
t e rm ina t i ng  the  rev iew meeting, a c t i o n  i tems w i l l  be reviewed and a  schedule 
es tab l i shed  f o r  t h e i r  r eso lu t i on .  The members o f  t he  rev iew team w i l l  a1 so be 
asked t o  v e r b a l l y  spec i f y  whether t he  rev iew was a  success and i f  not ,  what 
f u r t h e r  rev iew i s  needed. W i th i n  f i v e  working days o f  the  meeting, t he  
r ~ e e t i n g  minutes, ( i n c l u d i n g  an a c t i o n  i t e n  1 i s t )  w i l l  be d i s t r i b u t e d .  



47A380044 
MAY 1982 

4.0 SOFTWARE TEST PROGRN4 

The sof tware t e s t i n g  f o r  t he  MOD-5A WTG sof tware s h a l l  be documented i n  a  
Software Tes t  Plan. The Software Test P lan s h a l l  de f i ne  a  t e s t  h ierachy 
beginn ing w i t h  u n i t  t e s t  and cu lm ina t i ng  w i t h  i n t e g r a t i o n  t e s t .  Each l e v e l  o f  
t e s t  employed s h a l l  be documented as t o  t e s t  phi losophy, t e s t  approach and 
t e s t  schedule. W r i t t e n  t e s t  s p e c i f i c a t i o n s  s h a l l  be enpl oyed t h a t  de f i ne  t e s t  
requ i  renents,  out1 i n e  t e s t  methods, and de f i ne  resources requ i red  t o  per form 
the  t e s t i n g .  Each t e s t  s p e c i f i c a t i o n  s h a l l  de f i ne  t he  requ i red  i n p u t  data f o r  
t he  t e s t  and e x p l a i n  how t e s t  r e s u l t s  a re  t o  be evaluated. The sof tware t e s t  
p l an  s h a l l  o u t l i n e  methods f o r  sof tware m o d i f i c a t i o n  and r e t e s t  when e r r o r s  
a re  uncovered du r i ng  sof tware t e s t .  A t r a c e a b i l i t y  m a t r i x  s h a l l  be 
incorpora ted  i n t o  t he  sof tware t e s t  p l an  t o  i nsu re  t h a t  a l l  sof tware 
requ i  renents  a r e  tes ted .  



SECTION 5 

5.0 SOFTWARE QUALITY ASSURANCE 

The Software Qual i ty Assurance s h a l l  p rov ide  f o r :  c o n f i g u r a t i o n  management 
procedures, t e s t i n g  p rac t i ces ,  c o r r e c t i v e  a c t i o n  f o r  discrepancies,  1 i b r a r y  
c o n t r o l  s, requ i  renents  t raceab i  1 i t y  , computer program des ign p rac t i ces ,  
sof tware documentation, and standards f o r  the  enploynent o f  support  t oo l s ,  
techniques and method01 ogies. The Software Qual i ty Requi rements 1 i sted  above 
s h a l l  be incorpora ted  i n t o  the  sof tware requ i  renents  and s p e c i f i c a t i o n  
documents. 
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SECTION 6 

6.0 SOFTWAKE ENGINEERING METHODOLOGY 

The o b j e c t i v e  o f  the  sof tware engineer ing nethodol ogy t h a t  has been se lec ted  
f o r  use i t 1  t he  MOD-5A WTG sof tware development process i s  t o  develop h i gh  
qua1 i t y  sof tware t h a t  executes c o r r e c t l y  and e f f i c i e n t l y  f u l  f i l l  s  a1 1 
identified sof tware requ i  rer,ients. It i s  in tended t h a t  the  sof tware be easy t o  
understarld, easy t o  n a i  n t a i  n  and h i g h l y  re1 i a b l  e. The sof tware engineer ing 
r,iethodol oyy s h a l l  enpl oy s ta te -o f - t he -a r t  sof tware engi  nee r i  rlg techniques t h a t  
p rov ide  f o r  the  o r d e r l y  and r a p i d  development o f  the  WTG sof tware bo th  on t ime 
and w i  t h i  11 tne budgeted cost .  The f o l l  owi rig sof tware method01 ogies s h a l l  be 
used: 

1. W r i t t e n  requ i  renents  s p e c i f i c a t i o n  

2. M r i  t t e n  design d e s c r i p t i o n  

3.  Proyrarmi ng p r a c t i c e s  and convent ion standards 

4. Top-Dowli design and developnent 

5. Program ~ ~ i o d u l a r i t y  

6. S t ruc tu red  p r o g r a ~ m i  ng 

7. D e s c r i p t i v e  cocrnenting o f  source code 

8. Higher  1  eve1 progranni  ng 1 anguage 

9. Uni t devel opnent f o l d e r s  

10. S t ruc tu red  wal k- throughs 

11. Proyranni  ng support  1  i bra ry  

1 2 .  Automated devel opnent t o o l  s  
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SECTION 7 

7.0 SOFTWAKE COMF IGURAT ION MANAGEi*lEldT PLAN 

I n  o rder  t o  ma in ta i n  t he  i n t e g r i t y  o f  t he  MOD-5A sof tware and t he  assoc ia ted  
docur,lent;ati on forriial sof tware c o n f i g u r a t i o n  management s h a l l  be enpl oyed as a  
p a r t  o f  t he  bIOD-5A so f tware  development process, by f o l l  owi ng t he  p r o v i  s i  ons 
o f  PD 7430-MOD-5A-039. The pr imary p r o v i s i o n s  o f  Con f i gu ra t i on  Cont ro l  s h a l l  
be t o :  

1. P rov ide  i d e n t i f i c a t i o n  o f  each base l ined  i k r n  t h a t  i s  p laced under 
formal c o n f i g u r a t i o n  c o n t r o l .  

2. Prov ide accura te  t r a c k i n g  and c o n t r o l  1  ed access t o  conpl e t ed  documents 
and p rog ram.  

3. Prov ide  eva lua t i on  and reco rd i ng  o f  a l l  changes t o  t h e  sof tware 
c o n f i g u r a t i o n .  

4. To i n s u r e  t h a t  changes made t o  t he  sof tware a re  necessary and t h a t  
thorough cons ide ra t i on  i s  g iven  t o  a l l  a f f e c t e d  i n t e r f a c e s  and t o  t h e  
ir,lpact on c o s t  and schedule. 
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SECTION 8 

8.0 PROJECT PLANNING, ORGAIJIZATION AND CONTROL 

The responsi  b i  1  i t y  f o r  t he  MOD-5A Software devel oprnent s h a l l  r es i de  w i t h  the  
p r o j e c t  eny i  neer. The responsib i  1  i t i e s  s h a l l  i nc lude :  

1. Prepara t ion  o f  developnent plans. 

2. Ana lys is  o f  design requ i  renents  and devel opment o f  sof tware subsysten 
s p e c i f i c a t i o n s .  

3. Software design, code, t e s t  and i n t e g r a t i o n .  

4. P repara t ion  o f  sof tware development schedules. 

5. Repor t ing o f  progress mi les tone  acconpl i shments and t e s t  r e s u l t s .  

b. Plai ntenance o f  sof tware c o n f i g u r a t i o n  c o n t r o l  procedures. 

7. Moni to r ing  t he  performance o f  the  sof tware development s t a f f .  

8. Planning, c o s t  assessment, t r a c k i n g  and c o n t r o l  s h a l l  f o l l o w  t h e  
e x i s t i n g  MOD-SA Program D i r e c t i v e s  on these subjects .  

8.1 SOFTWARE DEVELOPMENT FACILITY 

8.1.1 MOD-5A CONTROLLER SOFTWARE DEVELOPMENT FACILITY 

The MOD-5A Contro l  l e r  sof tware devel opnent f a c i  1 i ty s h a l l  be the  Datapoi n t  
1800 w i t h  Computer and dual d r i v e  d i ske t t es .  The Datapo in t  Disk Operat ing 
System s h a l l  be used. Th is  systeril prov ides t he  EPTAK Contro l  Language (ECL), 
EPTAK Assembly Language (EAL) , EPTAK Universa l  Contro l  1  er/Loader I n t e r a c t i v e  
Debugger Program (EUCLID) and a prograril t o  produce PROM (PGROM). PROM burn ing  
i s  prov ided by the  EPTAK hardware. 

8.1.2 MOD-5A SIMULATOR SOFTWARE DEVELOPMENT FACILITY 

The Software development f a c i  1  i ty f o r  the  MOD-5A s i n u l  a t o r  s h a l l  be t he  
I~IACSYF.1-2 cooputer.  A IMCSYM-2 vers ion  o f  BASIC s h a l l  be used t o  w r i t e  the  
programs. 

8.1.3 DATA HANDLING SOFTWARE DEVELOPMENT FACILITY 
- 

TBD 

8.1.4 REl1OTE AND LOCAL TER14INAL INTERFACE SOFTWARE 

TBD 
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SECTION 9 

9 .U REQUIRED DOCUMEiiTATION 

Tile f o l  1 ou i  ny documents s h a l l  be pub1 i shed t o  document the  MOD-5A sof tware:  

1 SPECIFICATIONS 

1. MOD-5A C o n t r o l l e r  Software Requi renents  Spec i f i ca t i on .  

2 .  1~10D-5A S inu l  a t o r  Software Requi renents  S p e c i f i c a t i o n .  

3. MOD-5A Contro l  Data System Software Requi renents  Spec i f i ca t i on .  

3. MOD-5A Renote and Local I n t e r f a c e  Tern ina l  Software Requirements 
Spec i f i ca t i on .  

9.2 DESIGN DOCUMENTATION 

1. MOD-SA C o n t r o l l e r  Appl i c a t i o n  Program Design. 

2. MOD-5A Siraulator Computer Design 

3.  MOD-5A Cont ro ls  Data System Computer Design. 

4. FIOD-5A Renote and Local Tern ina l  I n te r f ace  Software Design, 

9.3 TEST AND OPERATIONS SUPPORT DOCUfllENTS 

1. MOD-5A Software Test Plan. 

2 .  [.iOD-5A Operat ional  User Cianual (TBD ) 
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SECTION 1.0 

INTRODUCTIOii 

Th is  s p e c i f i c a t i o n  p rov ides  t he  requ i  renents  f o r  two se ts  o f  bear ings which a r e  

usecl t o  p rov ide  a  t e e t e r i n g  mot ion of t h e  r o t o r  o f  t h e  MOD-5A Uind Turbine 

Generator (WTG). The bear ings a r e  t o  be e lastomer ic  m a t e r i a l  molded w i t h  meta l  

support  s t r u c t u r e  so t h a t  r o t o r  loads can be t r ansm i t t ed  wh i le  a l l o w i n g  

osc i  1  l a t i o n s  and d e f l e c t i o n s  w i t h  no s l i d i n g  con tac t  motion. Each bear ing  s e t  

w i l l  c o n s i s t  o f  a  r a d i a l  bear ing  and a  t h r u s t  bear ing. The se t s  on bo th  ends o f  

t l ~ e  t e e t e r  s h a f t  s h a l l  be i d e n t i c a l .  I n  t he  event  o f  c o n f l i c t  of requirements 

tsetween t t l i  s  s p e c i f i c a t i o n  and h i  gher l e v e l  documents, t h e  h i ghe r  leve  1  document 

stla 11 oave precedence. 

Tn i s  s p e c i f i c a t i o n  i s  t o  be the  techn ica  1  bas i s  f o r  procurement o f  t h e  two se ts  

o f  bear ings which a r e  h e r e i n a f t e r  r e f e r r e d  t o  as t h e  t e e t e r  bear ings. 
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APPLICABLE DOCUMEI4TS 

Genera 1  E l e c t r i c  Drawi nqs 

470381057 Teeter  Radia l  Bear ing Source Con t ro l  Drawing 
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SECTION 3.0 

REQUIREMENTS 

1  FUI~LTIORAL KEQUIRELIENTS 

The t e e t e r  bear ings  a r e  t o  p rov iae  an a x i s  o f  l i m i t e d  o s c i l l a t i o n  f o r  t h e  r o t o r  

o f  a  wind t u r b i n e  genera to r  w i t hou t  s l i d i n g  o r  r o l l i n g  c o n t a c t  motion. The a x i s  

o f  r o t a t i o n  o f  t h e  bear ings i s  i n  a  d i r e c t i o n  perpend icu la r  t o  t h e  pr imary a x i s  

o f  r o t o r  r o t a t i o n .  The p r imary  a x i s  o f  r o t o r  r o t a t i o n  i s  ti l t e d  up 7O f rom 

h o r i  zonta 1. 

3.1.1 ROTATION 

The t e e t e r  bedr ings  s h a l l  r o t a t e  w i t h  an o s c i l l a t i n g  mot ion  through a maximum 

+ 3 . 5  degrees of  a r c  d u r i n g  normal ope ra t i on  o f  t h e  WTG. Dur ing  s ta r t - up ,  - 
shut-down and some o t h e r  occas iona l  c o n d i t i o n s  t h e  t e e t e r  bear ings w i  11 

osc i  l l a z e  up LO an a d d i t i o n a l  5.5 deyrees f o r  a  t o t a  1  maximum t r a v e l  o f  - +9.0 

aegrees o f  a r c .  One o s c i l l a t i o n  f rom one p o s i t i o n  t i i rough a  maximum ang le  and 

oinir, iun ang le  and back t o  t h e  o r i g i n a l  p o s i t i o n  w i  11 t a k e  p l ace  du r i ng  one 

r o t a t i o n  o f  the  r o t o r  which i s  r o t a t i n g  a t  e i t h e r  16.8 o r  13.75 r e v o l u t i o n s  p e r  

minute.  The probaoi  l i t y  o f  o s c i l l a t i o n  range i s  shown i n  F i g u r e  1  f o r  each 

speed. 
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3.1.2 bIELHANICAL INTERFACES 
- 

The t e e t e r  bear ing  w i l l  be loca ted  i n  the  yoke o f  t he  r o t o r  2s i l l u s t r a t e d  i n  I 

F igu re  2 .  As shown i n  F igu re  3  t h e  t e e t e r  bear ing  s e t  s h a l l  c o n s i s t  o f  one 

t h r u s t  bear ing  and one r a d i a l  bear ing.  The t h r u s t  bear ing  s h a l l  be capable o f  I 
t r a n s m i t t i n g  loads i n  a  d i r e c t i o n  p a r a l l e l  t o  i t s  a x i s  o f  r o t a t i o n .  Each t h r u s t  

bear ing  w i l l  be preloaded a g a i n s t  t he  r o t o r  sha f t .  The r a d i a l  bear ing  s h a l l  be 

capable o f  t r a n s ~ l i  t t i n g  loads i n  a  d i r e c t i o n  r a d i a l  t o  i t s  a x i s  3 f  r o t a t i o n .  

The bore o f  each bear ing  s h a l l  engage t h e  r o t o r  s h a f t  o f  d iameter noted i n  

Sec t ion  3.1.2.3. 
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Figure 1 

Probabi 1 i ty  o f  Osci 11 a t i o n  Range 



47A38004 5 
AUGUST 1982 

Figure 2 

Teeter Bearing Location i n  WTG 
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1 . 1  A x i a l  I)i s p l a c e ~ ~ e i i t  

To account f o r  r e l a t i v e  d e f l e c t i o n s  o f  t h e  r o t o r  s h a f t  due t o  t he  t h r u s t  bear ing  

co~ lp l i ance ,  t t lerna 1 and b lade  moi s t u r e  growth expansions and assembly 

to le rances ,  t he  r a d i a l  bear ing  s h a l l  be designed t o  d e f l e c t  a x i a l l y  up t o  0.25 

i n c h  p a r a l l e l  t o  i - i s  a x i s  o f  r o t a t i o n .  

a .  1.Z.z Angular Ax i s  Misa l ignment  

T I I ~  bear ings  w i l l  be sub jec ted  t o  angu la r  a x i a l  m i  sal ignri lent between the  i n n e r  

d l iU o u t e r  races o f  up t o  t e n  minuces o f  a r c  du r i ng  ope ra t i on  under loads 

s p e c i f i e d  i n  paragraph 3.2 

1 . 2 3  Space Envelope 

Tile space envelopes f o r  t h e  t e e t e r  bear ings a re :  

T i l rus t  Bear ing 

k d d i d l  Beat ' i i l j  

I nne r  Dia. Outer  Dia .  Width 

14 i n  (TBR) 30 i n  (TBR) 8  i n  (TBR) 

24 i n  (TBR) 41 i n ' (TBR)  12 i n  (TBR) 

Tile f i n d l  dimension s h a l l  be c o n t r o l l e d  by GE Drawings 47D381U57 and 47D381U58. 
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3.2 LOADING COlJDITIOI\IS 

The t e e t e r  bear ings s h a l l  be capable of w i ths tand ing  t he  load ing  cond i t i ons  

de f i ned  here in .  The bas ic  loaas t h a t  a r e  t r ansm i t t ed  from t h e  r o t o r  sha f t  t o  

t i l e  yoke s t r u c t u r e  (F igu re  4 )  a r e  t he  aerodynamic t h r u s t  ( A ) ,  the  r o t o r  torque, 

tr ie r o t o r  weight  ( A )  ana any d i f f e r e n t i a l  aerodynamic f o r c e s  between t he  r o t o r  

blades. Tne r o t o r  torque i s  reacted through t he  moment couple c rea ted  by t he  

spacing between t h e  bear ings and produces a  r a d i a l  load ( T I  on each bear ing i n  

t i l e  x-x d i r e c t i o n .  The aerodynamic t h r u s t  ( A )  and t he  r o t o r  t w i s t  a r e  reac ted  

by the  r a a i a l  bear ings i n  t h e  z-z d i r e c t i o n .  The d i f f e r e n t i a l  aerodynamic 

forces a r e  v a r i a b l e  and a re  inc luded  i n  w i t h  the  r o t o r  weight f o r c e  as a  W '  

f o r c e  i r ~  t he  I$ = 90 degrees o r  as a  W/2 f o r c e  i n  t h e  $ = 0  degrees (F igures  

5 anci 6 ) .  The N '  f o r c e  a c t s  on t he  t h r u s t  bear ings i n  the  y-y d i r e c t i o n  and V/2 

a c t s  on t he  r a d i a l  bear ings i n  t h e  x-x d i r e c t i o n .  The t h r u s t  bear ings s h a l l  be 

preloaded aga ins t  each o t h e r  t o  300 k i p s  (TBR) so t h a t  these bear ings w i l l  

always remain i n  compression. The loads presented h e r e i n  i nc l ude  a  cont ingency 

f a c t o r  t o  account f o r  t h e  m a t u r i t y  o f  the  design and analyses. The bear ing  

s u p p l i e r  s h a l l  d l s o  app ly  t o  these loads whatever a d d i t i o n a l  f a c t o r s  of safety  

and ope ra t i ona l  f ac to r s  t h a t  a re  app rop r i a te  based on t h e  s u p p l i e r ' s  design and 

exper ience i n  o rde r  t o  p r o p e r l y  s i z e  t h e  bear ing and analyze t h e i r  capabi l i t i e s .  
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3 i .  I NOIJ-uPEKAT1iJb LOAUS ( 1s 10 hours p e r  y e a r )  

birien t h e  wTli i s  n o t  opera t ing  t he  r o t o r  w i l l  be locked i n  a  h o r i z o n t a l  

u r i e n c a t i o n  (3-9 o ' c l o c k ) .  As shown i n  F i g u r e  4, t h e  t h r u s t  bea r i ng  w i l l  be 

sub jected t o  on ly  t he  w e i y l ~ t  load ( W ' )  o f  330 k i p s  ( m u l t i p l i e d  by cos 7').  

S ince t h e  o r i e n t a t i o n  o f  t h e  bear ings  wi  11 be random i n  t h i s  cond i t i on ,  50% o f  

c t ~ e  t i ~ , ~ e  t h e  l oad  w i t h  respec t  t o  bear ings  wi 11 be +330 k i p s  and 50% o f  t h e  t i m e  

i t  w i l l  be -330 k i ps .  

3.2. Z N0Rr:IAL OPERATI ON LOADS 

Dur ing normal ope ra t i on  o f  t he  WTG t he  bear ings  w i l l  be sub jec ted  t o  r a d i a l  

loads T  and A/Z p l u s  t he  weight  load. i J i t l i  t he  r o t o r  i n  t h e  h o r i z o n t a l  

o r i e n t a t i o n  as shown i n  F i gu re  4 the  weight p l u s  aeroaynamic load ' ) i s  

r ransr , i i t tea throuy i i  t i re  bottom and t o p  t h r u s t  bear ing  a s  a  t h r u s t  load. Tlie 

magnitude of  t h e  W '  l oad  v a r i e s  s i n u s o i d a l l y  as t he  r o t o r  r o ta tes .  With t he  

r o z o r  i n  a  v e r t i c a l  o r i e n t a t i o n  (6-12 o ' c l o c k )  t h e  weight  l oad  i s  e q u a l l y  shared 

as  r a d i a l  f o r ces  (1.1/2) on eacil o f  t he  two bear ings  as snown i n  F i gu re  5. A lso 

silown oil  F igu re  5 a r e  t he  T  and A l i l  loads. The s i nuso ida l  variation o f  t h e  W '  

and w/2 loads w i t h  r o t o r  r o t a t i o n  i s  shown i n  F i gu re  6 i n  a  phasing sense on ly .  

Each load  v a r i e s  i n  eacn r o t o r  c y c l e  and f rom c y c l e  t o  cyc le .  By combining 

d i f f e r e n t  ope ra t i ona l  c o n d i t i o n s  t h e  loads can be conse rva t i ve l y  approxiriiated as 

g i ven  i n  Table I. Also  g iven  i s  t h e  number o f  c y c l e s  i n  each e q u i v a l e n t  l oad  

b i n .  F igures  7 and 8  g i v e  t he  d i s t r i b u t i o n  o f  t e e t e r  angles f o r  the  equ i va l en t  

load i n  h i  s tograv  form. 



. . . . . . . . . . - . . 

47~38004.5- 
- '  . 

AUGUST 1 982 
R E d  A 

Figure  4 

Rotor Hor i zonta l  
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Figure 5 

Rotor  V e r t i c a l  
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Figure 6 

Teeter  Bearing Operationa 1 Loads 
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F i g u r e  7 

Low Speed Tee te r  Angle Hi stogram 
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Figure 8 

High Speed Teeter Angle His tog ram 
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TABLE I 

d l l ~ D  6114 DATA FOK TEETER BEARING NORMAL OPERATING LOADS (KIPS) 

Norr,ial Operat ing Loads ( K i p s )  

B l i J  hu. UF CYCLES SPECTRUM RADIAL BEARINb THRUST BEARING 
( Degrees x-x z-z Y -Y 

A ~u Eb F i g  1-A & 7 140 - +356 139 - +92 225( I ) 

B 135 Eb; F i g  1-B t i  8 140 - +336 139 - +92 225( ' )  

i Ueleted 

Abnorma 1 Operat i  ng Loads ( K i ps )  

B I lu NO. OF CYCLES SPECTRUM RADIAL BEARING THRUST BEARING 
(Degrees x-x z-z  Y -Y 

U 51)O 2 2 . 0 °  343 - +277 324 - +O 225( ' )  

( ' 1  225 K i s  t he  peak va lue - t h e  minimum i s  189 K (dead we igh t ) .  
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3.2.3 ABIiURCUiL irPtt lATI~l4 LOWS 

A few t i n ~ e s  du r i ng  the  l i f e  o f  the  WTG c e r t a i n  c o n d i t i o n s  w i l l  cause t he  

t e e t e r  bear inys  t o  be subjected t o  aerodynamic t h r u s t  and r o t o r  to rque  loads 

t h a t  a re  h i ghe r  than normal. These loads a re  r e f e r r e d  t o  as l i m i t  loads. 

Dur ing these c o n d i t i o n s  t i l e  bear ings  should be capable o f  w i ths tand ing  t h e  

loads g iven  i n  Table I a s  Abnormal Loads. 

3.2.4 START-UP & SHUT-DOhW LOADS (35,000 events each) 

4 . 1  Normal S ta r t -up  and Shut-down Loads 

Uur ing normal s ta r t - up  ana shut-down the  t e e t e r  bear ings wi 11 be sub jec t  t o  

ti le lodas i n  Table 11. 

3.2.4.4 Abnoma 1 S ta r t -up  and Shut-down Loads 

A i t h  t he  present  des ign o f  t he  r o t o r  system, should t h e  b lade h i t  t he  t e e t e r  

s o f t  bumper s tops (between 7' and 9') an increased load would be 

t ransr i l i t ted  through t h e  t e e t e r  bear ings i n  the  z-z d i r e c t i o n  as shown i n  Table 

11. 

3 . 3  AIvIBIENT ENVIRONFIENTAL CONDITIONS 

The bear ings a r e  t o  be used i n  an outdoor environment. However, w i t h  the  yoke 

111ountiny , t h e  t e e t e r  bear ings  wi 1  1  nonna 1 l y  be sh ie lded  f rom d i  rec t exposure 

t o  s o l a r  r a a i a t i o n ,  r a i n ,  h a i  1, snow, sand, dust ,  ozone, fungus and i nsec t s .  

3 . .  1 ALTlTUUE 

Tile bea r i  ng sha 1 1 be exposed t o  ambient pressure a t  a  1  ti tudes anywhere between 

sea l e v e l  and 7,000 f e e t .  
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TABLE I 1  

BIN 

Normal 

S t a r t  E 1 

u P E2 
E 3 

E 4 

E 5 

Shut F 1 

Down F2  

F3 

F 4 

Normal S t a r t - u p  and Shutdown Loads ( K i p s )  

NO. OF CYCLES SPECTRUM RADIAL BEARING THRUST BEARING 
(Degrees) x-x z -z  Y -Y 

Abnormal 

E 6 2,100 - +7O t o  g o  0 - +204 250 225 

F6 600 - +7O t o  9O 0 - +204 330 225 

( l )  T h i s  i s  t h e  maximum r o t o r  t h r u s t  expected on s t a r t - u p .  Load w i l l  v a r y  

f r o m  ze ro  a t  0 rpm t o  peak shown w i t h  an average v a l u e  o f  35 KIPS. 

( T h i s  i s  t h e  maximum r o t o r  t h r u s t ,  expected on shutdown. Load can r e v e r s e  

t o  a peak n e g a t i v e  v a l u e  o f  25 K. The o v e r a l l  shutdown average v a l u e  

w i l l  be  +40 K. 
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3 . 3 .  L TEi-IPEKATIJKE kAlIGE 

; The bedr ings s i l a l l  be sub jected t o  ana su rv i ve  a  temperature range o f  + I40  

aegrees F t o  -+U deyrees F. The upper range i nc l uaes  a n  allolrrance f o r  l o c a l  

sur rounuiny structure tenpera tu re  increase f rom s o l a r  r a d i a t i o n .  The - WTG, 

however, w i  11 on l y  operate  i n  t l ~ e  ambient temperature range o f  -2Z°F t o  

10'i°F. 

3 .  SPELIAL PRECAUTIONS 

Dur i  ng c o n d i t i o n s  o f  assembly and mai ntenance o f  t h e  t e e t e r  bea r i  ngs t he  

bear ings c o u l d  be s u ~ j e c t e d  t o  t h e  environments i d e n t i f i e d  i n  paragraph 3.3. To 

p reven t  damage and contaminat ion o f  t h e  bear ings  t he  f o l l o w i n g  specia 1  

p recau t ions  s h a l l  be taken: 

1 )  Exposure o f  t h e  elastomer t o  grease, o i  1  o r  so l ven t  sp i  11s s h a l l  be 

min imized ( i . e .  wiped o f f  w i t h  a c l ean  rag  as soon as  poss ib l e ) .  

2 Mounting s h a l l  be c a r r i e d  o u t  pe r  requi rements  o f  GE Drawing 47E382300 

3.4 LIFE - 
The bear ings s h a l l  opera te  f o r  30 yea rs  w i t h i n  t he  l i m i t s  o f  t h e  requirements o f  

t h i  s  speci f i c a t i  on w i t h o u t  major  overhau 1  o r  replacement. - 

3.4.1 OSLILLATION CYCLES 

Tire bear ings s h a l l  be sub jec ted  t o  t h e  range and t o t a l  number o f  o s c i l l a t i o n  

c y c l e s  as  s p e c i f i e d  i n  paragraphs 3.2.2 and 3.2.4, r e s p e c t i v e l y .  

3.q.2 PLANNED MAINTENANCE 

Planned n a i  ntenance o f  t h e  bear ings sha 11 c o n s i s t  o f  i n spec t i on  every t h ree  

yea rs  p e r  vendor d i r e c t i o n s ,  procedures, and g u i d e l i n e s  a s  p rov ided  i n  t h e  

vendor ' s  opera t ions  and maintenance manual. 
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3.2 uEiGHT 

-- 
l l le  wei y h t s  o f  t l ~ e  bear ings s h a l l  n o t  exceed: 

Ti irusc Bear in3 TliD lbs .  

Rad ia l  Bear ing TBD l b s .  

. STIFFNESS 

i ' i ~ e  a x i a l  dnd r a d i a l  s p r i n g  r a t e s  o f  t h e  i n d i v i d u a l  bear ings s h a l l  oe i n  t he  

ranye s p e c i f i e d  below a t  i s ° F  +15OF. 

Bear i  ng A x i a l  Spr ing  Radia 1  Spr ing  To rs i ona l  Spr i  ng 
Rate Rate Rate 

( I b s / i n c h )  ( I b s / i n c h )  ( i n 1  bs/degree) 

Radia 1  Not a p p l i c a b l e  >2x106 (TBR) <4x105 (TBR) 

Tnrus t >4x106 (Ti3R) N /A < l o 5  (TBR) 

Tne oear ing  s h a l l  be cons t ruc ted  i n  a thorough workmanlike manner. A l l  p a r t s  

s h a l l  be f r e e  o f  ou r r s ,  sharp edges and o t h e r  damage o r  de fec t s  t h a t  c o u l d  make 

t ~ ~ e  u n i t  u n s a t i s f a c t o r y  f o r  t h e  in tended use. 

3 . b  GENERAL 

i a e n t i  f i c a  ti on markinys s h a l l  be i n  accordance w i t h  s tandard con~ i l e r c i a l  p r a c t i c e  

anu stla l 1 i r lc  luae t ire f o l  lowing: 

a )  GE p a r t  nur~lber TBD. 

o  j Vendor I s  name, symbo 1, o r  code i d e n t i  f i ca ti cn. 

C )  Vendor 's p a r t  number, l o t  number and s e r i a l  number. 

3.9 EXTERNAL FI l i ISH 

tie e x t e r n a l  f i n i s h  i s  r equ i r ed  f o r  t he  elastomer beyond t h a t  norma l l y  p rov ided  

t o  p r o t e c t  t h e  elastomer f rom ozone. l ion-corros ion r e s i s t a n t  s tee  1  p a r t s  sha 1  1  

be pa in ted  per  47,4380048 f o r  i n t e r i o r  sur faces.  
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SECT1014 4.0 

QUALITY ASSURANCE PROVISIONS 

The Bear ing vendor s h a l l  be respons ib le  f o r  t he  performance o f  a l l  i n spec t i ons  

anu t e s t s  s p e c i f i e d  here in .  T l ~ e  vendor s h a l l  u t i l i z e  h i s  own f a c i l i t i e s  o r  any 

commercial l abo ra to r y  acceptab le  t o  GE. GE reserves t h e  r i g h t  t o  pe r f o 'm  any o f  

t h e  i n s p e c t i o n s  and t e s t s  s e t  f o r t h  i n  ttli s s p e c i f i c a t i o n  where such i nspec t i ons  

and t e s t s  a re  deemed necessary t o  assure t h a t  supp l i es  and serv ices  c o n f o m  t o  

p r e s c r i  oeo requ i  rer,lents. F i  na 1 acceptance sha 11 be c o n t i  ngent  upon successfu 1 

cdrdplet ion o f  any such t e s t s  by GE. 

1 PREPARHTIUiJ OF TEST PROCEDURE 

Tne procedure and methods f o r  per fo rming  a l l  t e s t s  s p e c i f i e d  he re i n  s h a l l  be 

prepared by  t he  bea r i ng  vendor. These procedures and methods s h a l l  be approved 

by GE p r i o r  t o  t h e i r  implementat ion.  

4.1.1 CLASSIFICATIUN OF TESTS 

Tests s h a l l  be c l a s s i f i e d  as  Acceptance Tests (see Paragraph 4.2)  

1 TEST CUNllITIOkS AND TOLERANCES 

u ~ l l  s t a t i c  anu dynamic t e s t s  s h a l l  be performed a t  ambient room temperature. 
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4.1.3 i4EASUKEiIENTS 

A1 1 rileasurenents and dinensiona 1 checks sha 11 be made w i t h  i nstruments t h a t  have 

been c a l i ~ r a t e d  aga ins t  c e r t i f i e d  standards. C a l i b r a t i o n  o f  t h e  c e r t i f i e d  

s u n d a r d s  s h a l l  be t raceab le  t o  the  Na t i ona l  Bureau o f  Standards. Standard 

gages s h a l l  be used f o r  checking a1  1 r a d i i  and chamfers. C r i t i c a l  dinensiona 1 

data s h a l l  be recorded and s h a l l  be a v a i l a b l e  f o r  rev iew by GE p r i o r  t o  shipment 

o f  t he  bear ings. 

4.1.4 UUALI; TY LOWFORIvIAiiCE INSPELTIUN 

I' 
Each oear ing  s h a l l  be examined and acceptance t es ted  p e r  paragraph 4.2. 

4.1.5 TEST SUCCESS LRITERIA 

Any d e v i a t i o n  from the  performance parameters s p e c i f i e d  here in ,  o r  any 

phys ica l /mechanica l  ou t -o f - to le rance  . cond i t i on  t h a t  i s noted d u r i n g  o r  a f t e r  t h e  

performance of the  t e s t s  s p e c i f i e d  here in ,  s h a l l  c o n s t i t u t e  a f a i l u r e  o f  t he  

bear i  ng. 
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4.2 ALLEPTAIJCE TESTS (TBO ) 
\ 

Each bear ing  s h a l l  be sub jec ted  t o  and s h a l l  iiave passed t i l e  f o l l o w i n g  t e s t s  

p r i o r  LO acceptance by GE: 

Exami n a t i  on o f  Product  

I a e n t i  f i c a t i o n  

de i  g h t  

Norkmansi~i p  

Spr ing  Rates 

4.2.1 EXAbIINATIO1.I OF PRODUCT 

Examine each bear ing  f o r  s t r i c t  conformance t o  paragraphs 3.1.2.3, and 3.9. 

4.2.2 IDENTIFICATION 

Exa~nine each bear ing  and check f o r  conformance t o  t h e  requirements o f  paragraph 

3.8. 

. kEIbHT 

Exar~ii ne each bear ing  f o r  conformance t o  paragraph 3.5. 

4 . 4  WORKIVWNSHI P 

Examine each bea r i ng  t o  v e r i f y  conformance t o  paragraph 3.7. 

4.2.5 SPRING KATES 

Each bear ing  s h a l l  be sub jected t o  sp r i ng  r a t e  t e s t s  a t  room temperature t o  

v e r i f y  t h a t  t h e  bear ings  conform t o  paragraph 3.6. Test  da ta  based on sample 

t e s t s  f o r  s p r i n g  r a t e  versus temperature s h a l l  be suppl ied.  
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4.3 QUALITY ASSURMCE DATA 

C e r t i f i c a t i o n  o f  conformance t o  t he  requirements o f  t h i s  s p e c i f i c a t i o n  and GE 

drawings 47D381057 and 47D381058 i s requ i red .  Engi nee r i  ng ana l y s i  s  suppor t ing  

bear ing  conformance t o  l i f e  requi rements  under load ing  and ope ra t i on  s p e c i f i e d  
? 

h e r e i n  s h a l l  a l s o  be provided. Resu l t s  o f  d imensional  checks and t e s t  r e s u l t s  

s h a l l  be ava i  l a b l e  f o r  GE rev iew p r i o r  t o  approva l  f o r  shipment. 
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SECTION 5.0 

PREPARATION FOR DELIVERY 

The bear ings s h a l l  be prepared f o r  d e l i v e r y  i n  accordance w i t h  good commercial 

p r a c t i c e s  ana t h e  c a r r i e r  r u l e s  and r e g u l a t i o n s  a p p l i c a b l e  t o  t he  se lec ted  mode 

of t r anspo r ta t i on .  The bear ings s h a l l  be a f f o r d e d  adequate p r o t e c t i o n  aga ins t  

co r ros ion ,  d e t e r i o r a t i o n ,  contaminat ion, and physica 1 damage t o  ensure d e l i v e r y  

i n  a c o n d i t i o n  capable o f  meet ing t h e  requirements o f  t h i s  drawing. 
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SECTION 1  .0 

I NTRODUCT I 0  N 

1.1 SCOPE 

T h i s  s p e c i f i c a t i o n  es tab l i shes  t h e  requirements f o r  a  Con t ro l s  E l e c t r o n i c s  

Cabinet (CEC) f o r  use w i t h  a  seven ( 7 )  megawatt v a r i a b l e  speed wind t u r b i n e  

generator  system. The CEC w i l l  p r ov i de  housing f o r  t h e  equipment r e q u i r e d  f o r  

e l e c t r i c a l  c o n t r o l  o f  t h e  wind t u r b i n e  generator  system. The CEC w i l l  p r o v i d e  

t h e  proper  ope ra t i ng  environment f o r  t h e  e l e c t r i c a l  components as w e l l  as a  

convenient  i n t e r f a c e  f o r  t h e  e l e c t r i c a l  c o n t r o l  systems. 
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SECTION 2.0 

APPLICABLE DOCUMENTS 

The f o l l o w i n g  documents o f  t h e  da te  o f  i s sue  noted f o rm  a  p a r t  o f  t h i s  s p e c i f i -  

c a t i o n  t o  t h e  e x t e n t  s p e c i f i e d  here in .  I n  t h e  event  o f  c o n f l i c t  between t h i s  

s p e c i f i c a t i o n  and t h e  documents re fe renced  here in ,  t h e  con ten ts  o f  t h i s  s p e c i f i -  

c a t i o n  s h a l l  supersede. 

2.1 GENERAL ELECTRIC DOCUMENTS 

4 7A380 1  1  

( LATER ) 

( LATER) , 

( LATER ) 

4 7A387005 

( LATER) 

47A380013 

( LATER ) 

( LATER) 

( LATER) 

4 7A380053 

System S p e c i f i c a t i o n  MOD-5A WTG 

ESD E l e c t r o n i c s  Assembly 

Schematic, Con t ro l  System (Rotor  & Blades) 

Schematic, Con t ro l  System (Nace l l  e  & Ground) 

Con t ro l s  Sensor L i s t  

I&C S igna l  Cond i t i oner  Panel Assembly 

Con t ro l  System S p e c i f i c a t i o n  f o r  MOD-5A WTG 

Microprocessor  Assembly 

1/0 Track 

Me te ro l og i ca l  S igna l  Cond i t i oner  Assembly 

E l e c t r i c a l  and Systems Test Equipment Design, F a b r i c a t i o n  and Test 
S p e c i f i c a t i o n  

( LATER ) Servo Valve Cont ro l  E l e c t r o n i c s  Assembly 

( LATER) Assembly, Con t ro l s  E l e c t r o n i c  Cabinet 

( LATER ) Schematic, Con t ro ls  E l e c t r o n i c  Cabinet 

TBD L i g h t n i n g  P r o t e c t i o n  Requirements f o r  MOD-5A WTG 

47E387080 One L i ne  Diagram 

4 7A380052 E l e c t r i c a l  F a b r i c a t i o n  and Workmanship Standard 
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SECTION 3.0 

REQUIREMENTS 

3.1 ENVIRONMENTAL 

3.1.1 CEC EXTERNAL ENVIRONMENT 

OPERATING TEMPERATURE : -2OU C t o  +40U C 
Humid i ty :  5% t o  100% Condensing 

Non-Operating Temperature : -40U C t o  +5OU C 
Humid i ty :  5% t o  100% Condensing 

3.2 ENCLOSURE 

The enc losure  f o r  t h e  CEC s h a l l  be designed t o  t h e  NEMA standard f o r  t y p e  12 

enc losures.  Enclosure s h a l l  be designed f o r  i n d u s t r i a l  use - d u s t t i g h t  and 

d r i p t i g h t .  Door s e a l s  s h a l l  be used t o  p r o t e c t  t h e  enclosed equipment a g a i n s t  

f i b e r s ,  l i n t ,  dus t ,  d i r t  and s p l a s h i n g  l i q u i d s .  M a t e r i a l  used f o r  enc losures 

s h a l l  n o t  be a f f e c t e d  b y  s p l a s h i n g  H y d r a u l i c  f l u i d s .  

3.3 MAJOR COMPONENTS 

The ma jo r  components t o  be mounted i n  t h e  CEC a r e  as s p e c i f i e d  below: 

Microprocessor  assembly 
1/0 Tracks (8  t r a c k s  r e q u i r e d )  
ESD e l e c t r o n i c s  assembly 
I&C s i  n a l  c o n d i t i o n e r  assembly 9 Metero o g i c a l  s i g n a l  c o n d i t i o n e r  assembly 
C o n t r o l  system i n t e r f a c e  
Servo v a l v e  c o n t r o l  e l e c t r o n i c s  (assembly r e q u i r e d  ) 
Mist. i tems r e q u i r e d  t o  complete t h e  system c o n t r o l  package. . 

3.4 THERMAL 

The C o n t r o l  E l e c t r o n i c s  Cabinet  (CEC) s h a l l  m a i n t a i n  an i n t e r i o r  temperature  

w h i l e  o p e r a t i n g  o f  O U C  t o  +5OUC and a  r e l a t i v e  h u m i d i t y  o f  10-90% non- 

condensing w i t h  an e x t e r n a l  environment as s p e c i f i e d  i n  Paragraph 3.1. 
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3.4.1 CIRCULATION 

Forced a i r  c i r c u l a t i o n  s h a l l  be  used w i t h i n  t h e  CEC t o  e q u a l i z e  tempera tu re  and 

inc rease  h e a t  t r a n s f e r  f r o m  t h e  e l e c t r o n i c s  assembl ies.  

3.4.2 DISSIPATION . 
The maximum the rma l  d i s s i p a t i o n  w i t h i n  t h e  C o n t r o l  E l e c t r o n i c s  Cab ine t  s h a l l  n o t  

exceed 1000 Watts (3413 BTUIH)  w h i l e  o p e r a t i n g .  

3.5 MECHANICAL 

3.5.1 CEC MOUNTING 

The CEC s h a l l  p r o v i d e  a  minimum o f  s i x  ( 6 )  r e i n f o r c e d  h a l f  i n c h  (1 /2 )  at tachment 

h o l e s  i n  t h e  base t o  secure t h e  CEC t o  t h e  bed p l a t e .  

3.5.2 SIZE 

The maximum s i z e  o f  t h e  C o n t r o l  E l e c t r o n i c s  Cab ine t  (CEC) s h a l l  n o t  exceed 48 

inches  i n  w id th ,  34 inches  i n  depth  and 120 inches  i n  h e i g h t  i n c l u d i n g  e x t e r -  

n a l l y  mounted equipment. 

3.5.3 INTERFACE PENETRATIONS 

I n t e r f a c e s  f o r  o i l  t i g h t  l a y  i n  w i r e  way s h a l l  be  p r o v i d e d  i n  t h e  CEC. S i z e  and 

l o t a t i o n  o f  p e n e t r a t i o n s  s h a l l  be  c o n s i s t e n t  w i t h  t h e  bed p l a t e  des ign  and 

system w i r i n g .  
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3.5.4 COMPONENT MOUNTING 

V e r t i c a l  mount ing r a i l s  con fo rm ing  t o  EIA Standard RS-310 s h a l l  be s u p p l i e d  

w i t h i n  t h e  CEC f o r  mount ing s tandard  19 i n c h  panels.  The maximum dep th  o f  any 

pane l  s h a l l  n o t  exceed 11.5 inches.  A  minimum o f  59.50 inches  o f  v e r t i c a l  

mount ing space s h a l l  be p rov ided .  

Sub pane ls  w i t h i n  t h e  CEC s h a l l  be used t o  mount t h e  r e m a i n i n g  components. 

Components s h a l l  be mounted such t h a t  t h e y  a r e  r e p l a c e a b l e  w i t h o u t  removing 

o t h e r  components. 

3.5.5 VIBRATION 

The o p e r a t i o n  o f  t h e  C o n t r o l s  E l e c t r o n i c  Cabinet  s h a l l  n o t  be  a f f e c t e d  when 

s u b j e c t e d  t o  v i b r a t i o n  l e v e l s  o f  up  t o  2.259 i n  any d i r e c t i o n .  

3.6 ELECTRICAL 

3.6.1 W I R I N G  INTERFACE 

The CEC s h a l l  p r o v i d e  screw t y p e  t e r m i n a t i o n s  f o r  a l l  i n t e r f a c e  w i r i n g .  A l l  

i n t e r f a c e  t e r m i n a t i o n s  s h a l l  be a c c e s s i b l e  w h i l e  s t a n d i n g  on t h e  bed p l a t e  w i t h  

t h e  CEC doors  f u l l y  open. W i r i n g  personnel  s h a l l  n o t  be r e q u i r e d  t o  p o s i t i o n  

themselves w i t h i n  t h e  CEC t o  t e r m i n a t e  i n t e r f a c e  w i r i n g .  

3.6.2 INTERNAL W I R I N G  

I n s u l a t i o n  f o r  i n t e r n a l  w i r i n g  s h a l l  have a  r a t i n g  o f  600V and a  minimum temper- 

a t u r e  r a t i n g  o f  105OC. 

S igna l  c o n t r o l  and power w i r i n g  s h a l l  be r o u t e d  s e p a r a t e l y  when p r a c t i c a l  t o  

m in im ize  t h e  e f f e c t  o f  power l i n e  t r a n s i e n t s  on t h e  s i g n a l s .  

I n t e r n a l  w i r i n g  s h a l l  be suppor ted as r e q u i r e d  t o  p r e v e n t  damage f r o m  v i b r a t i o n  

l e v e l s  s p e c i f i e d  i n  paragraph 3.5.5. 
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3.6.3 POWER INPUT 

The C E C  s h a l l  p r o v i d e  f o r  120VAC, 60Hz power i n p u t  n o t  t o  exceed 25 amperes. 

3.6.4 SAFETY 

A l l  exposed w i r i n g ,  t e r m i n a l s ,  e t c .  h a v i n g  a  p o t e n t i a l  o f  g r e a t e r  t h a n  48 v o l t s  

s h a l l  be p r o t e c t e d  f r o m  a c c i d e n t a l  c o n t a c t  b y  s e r v i c e  personnel  i n  accordance 

w i t h  N E C. 

3.7 WEIGHT 

The maximum w e i g h t  o f  t h e  C o n t r o l s  E l e c t r o n i c  Cabinet  (CEC) s h a l l  n o t  exceed 

2500 pounds. 

3.8 MATERIALS 

M a t e r i a l s  used i n  t h e  CEC assembly s h a l l  be i n h e r e n t l y  c o r r o s i o n  r e s i s t a n t  o r  

p r o t e c t e d  f r o m  c o r r o s i o n  due t o  exposure t o  a i r b o r n e  m o i s t u r e  and s a l t  i n  t h e  

o p e r a t i o n a l  environment.  Fo r  c o r r o s i o n  a n a l y s i s ,  assume 0.005 PPM maximum s a l t  

c o n t e n t  i n  t h e  env i ronmenta l  a i r  a f t e r  f i l t r a t i o n  f o r  sea c o a s t  i n s t a l  1  a t i o n .  

3.9 FINISH 

A1 1  s u r f a c e s  s h a l l  be  c h e m i c a l l y  c leaned  and t r e a t e d  t o  p r o v i d e  a  bond between 

t h e  p r i m e r  p a i n t  and meta l  su r faces .  The C o n t r o l  E l e c t r o n i c s  Cab ine t  (CEC) 

i n t e r i o r  s h a l l  be p a i n t e d  a  f l a t  b l a c k  ( c o l o r  con fo rm ing  t o  FED-STD-595, c o l o r  

number 37038) w i t h  t h e  e x t e r i o r  s u r f a c e s  p a i n t e d  a  semig loss  w h i t e  ( c o l o r  

conforming t o  FED-STD-595, c o l o r  number 27875). 
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3.10 MAINTAINABILITY 

The Controls Electronic Cabinet assembly shall require routine maintenance no 

more frequently than once per year. 

The lowest level of repair shall be at the circuit card level, with the 

assumption that properly trained personnel, replacement components and circuit 

cards are available. The mean time to repair shall be less than four (4) hours 

as follows: 1 hour to identify, 2 hours to repair, and 1 hour to restart. 
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SECTION 4.0 

VERIFICATION 

4.1 GENERAL 

The acceptance program f o r  t h e  C o n t r o l  E l e c t r o n i c  Cabinet  (CEC) s h a l l  be imp1 e- 

mented b y  a n a l y s i s  and t e s t  o f  a p r ime  des ign  u n i t .  Development t e s t s  w i l l  a l s o  

be  performed i n  advance o f  pr ime des ign  u n i t  t e s t s  t o  suppor t  and c o n f i r m  des ign  

and a n a l y t i c a l  t r a d e o f f s .  These t e s t s  a r e  d e f i n e d  i n  t h i s  s e c t i o n .  

4.1.1 RESPONSIBILITY FOR INSPECTION AND TESTS 

GE/AEPD o r  i t s  s u p p l i e r s ,  a t  GE/AEPD d i r e c t i o n ,  a r e  respons ib7e f o r  c o n d u c t i n g  

a l l  t e s t s  and i n s p e c t i o n s  t o  assure  compl iance w i t h  t h i s  s p e c i f i c a t i o n  and t h e  

documents r e f e r e n c e d  h e r e i n .  

SPECIAL TESTS AND INSPECTIONS 

4.2.1 ANALYSES 

The f o l l o w i n g  requ i rements  o f  S e c t i o n  3.0 s h a l l  be v e r i f i e d  b y  r e v i e w  o f  ana ly -  

s i s  based on a p p l i c a b l e  s p e c i f i c a t i o n s ,  a p p l i c a b l e  drawings, i n -p rocess  t e s t  

data ,  s u p p l i e r  component data,  and o p e r a t i n g  exper ience  w i t h  s i m i l a r  u n i t s .  

Paragraph 3.1 

Paragraph 3.2 

Paragraph 3.4.1 

Paragraph 3.4.2 

Paragraph 3.5.5 

Paragraph 3.6.2 

Paragraph 3.6.4 

Paragraph 3.7 

Paragraph 3.8 

Paragraph 3.10 

Environment a1 

Enc losu re  

C i r c u l a t i o n  

D i s s i p a t i o n  

V i b r a t i o n  

I n t e r n a l  W i r i n g  

S a f e t y  

Weight 

Mater i a1 s 

M a i n t a i n a b i l i t y  
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4.2.2 ACCEPTANCE INSPECTIONS 

The f o l l o w i n g  requ i rements  o f  S e c t i o n  3.0 s h a l l  be v e r i f i e d  b y  i n s p e c t i o n  of  t h e  

hardware o r  r e v i e w  o f  manu fac tu r ing  in -p rocess  i n s p e c t i o n  d a t a  o r  component 

s u p p l i e r  data .  

Paragraph 3.5.1 CEC Mount ing 

Paragraph 3.5.2 S i z e  

Paragraph 3.5.3 I n t e r f a c e  P e n e t r a t i o n  

Paragraph 3.5.4 Component Mount ing 

Paragraph 3.6.1 W i r i n g  I n t e r f a c e  

Paragraph 3.9 F i n i s h  

4.3 ACCEPTANCE TESTS 

4.3.1 W I R I N G  - 

A l l  w i r i n g  s h a l l  be  checked f o r  l o o s e  connect ions.  

4.3.2 FUNCTIONAL TESTS 

4.3.2.1 Thermal 

The requ i rements  o f  paragraph 3.4 s h a l l  be  v e r i f i e d  under a c t u a l  o p e r a t i n g  

c o n d i t i o n s  as s p e c i f i e d  i n  t h i s  document i n c l u d i n g  t h e  env i ronmenta l  c o n d i t i o n s  

s p e c i f i e d  i n  paragraph 3.1. 

4.4 TEST PROCEDURE 

A l l  t e s t s  s h a l l  be conducted u s i n g  documented t e s t  procedures approved b y  

q u a l i t y  assurance. A1 1 t e s t  procedures s h a l l  c o n t a i n  d a t a  sheets  on which t h e  

r e s u l t s  o f  t h e  i n d i v i d u a l  t e s t s  may be recorded.  
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4.5 TEST CONDITIONS 

A l l  t e s t s  s h a l l  be performed a t  room ambient c o n d i t i o n s  o f  temperature, hum id i t y  

and atmospheric pressure un less  o therw ise  s p e c i f i e d .  

4.6 APPROVAL 

Review and approva l  o f  a l l  t e s t  r e s u l t s  b y  a General E l e c t r i c  J u a l i t y  Assurance 

Representat ive i s  r e q u i r e d  p r i o r  t o  shipment o f  t h e  Con t ro l  E l e c t r o n i c s  Cabinet 

assembly. 
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SECTION 5.0 

B PREPARATION FOR DELIVERY 

The Controls  E l e c t r o n i c -  Cabinet  s h a l l  be prepared f o r  shipment i n  accordance 

w i th  GE Drawing (LATER). Storage of t h e  CEC s h a l l  be cons is tent  w i t h  t h e  

( requirements o f  paragraph 3.1 o f  t h i s  document and GE Drawing (LATER). 
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SECTION 1  

1.0 SCOPE - 
Th i s  s p e c i f i c a t i o n  def ines t h e  general techn ica l  requirements f o r  pretension ing  

o f  a1 1  mechanical fasteners used throughout t h e  MOD-5A Wind Turbine Generator 

cons t ruc t  ion. It def ines  pretension ing  methods and some r e 1  ated t ighten ing  

parameters f o r  approved fas teners  o f  a  s i z e  chosen by analys is .  The s e l e c t i o n  

o f  a  p a r t i c u l a r  fas tener  s i z e  and type, i s  determined by  s u i t a b l e  ana lys is  

methods i nc lud ing  VD1 2230, t h e  A I S C  Manual o f  S tee l  Construct ion, and t h e  

MOD-5A S t r u c t u r a l  Design C r i t e r i a  Spec No. 47A380002. Pry ing  act ion,  pre load 

bene f i t s ,  i n t e r a c t i o n  of t e n s i l e  and shear s t ress  i n  t h e  fas tener ,  and f a t i g u e  

capab i l  i t y  o f  t h e  fas tener  mater ia l ,  must a l l  have been considered i n  the  

fas tener  s i z i n g  analys i s .  
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2.0 APPLICABLE DOCUMENTS 

The f o l l o w i n g  documents f o rm  p a r t  o f  t h i s  s p e c i f i c a t i o n  t o  t h e  e x t e n t  s p e c i f i e d  

here i n .  

American Soc ie t y  Fo r  Tes t i ng  M a t e r i a l s  

ASTM 325 High S t reng th  B o l t s  Fo r  S t r u c t u r a l  S tee l  J o i n t s  

V D I  Ver lag GMBH 
V D I  2230 Systemat ic  C a l c u l a t i o n  o f  H igh Duty Bo l t ed  J o i n t  

GE Spec i f  i c a t  i on  

4 7A380002 MOD-5A S t r u c t u r a l  Design C r i t e r i a  

*EMP I S  Engineer ing M a t e r i a l s  and Processes I n fo rma t  i o n  S e r v i c e  

47A38012 1  A l l o y  S tee l  Twelve P o i n t  Head B o l t ,  340 KSI UTS 

American I n s t i t u t e  of S tee l  Cons t ruc t ion  

A I SC Manual o f  S tee l  Cons t ruc t ion  

NOTE: * The EMPIS System i s  an a u t h o r i t a t i v e  m a t e r i a l s  i n f o r m a t i o n  system 
developed and mainta ined by  M a t e r i a l s  I n f o rma t  ion  Serv ices  o f  t h e  
General E l e c t r i c  Company f o r  use i n  s e l e c t i n g ,  spec i f y i ng ,  purchas ing 
and c o n t r o l  1  i n g  mater i a l s  and processes used i n  manufactur ing 
opera t ions .  
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S E C T I O N  3 

3.0 REQUIREMENTS 

Requirements f o r  p re tens ion  i ng  a1 1 mechanical f as tene rs  un less o therw ise  noted 

on t h e  app rop r i a te  i n s t a l  l a t  i o n  and assembly drawing a r e  as s p e c i f i e d  here in .  

P r y i n g  f o r c e s  and i n t e r a c t i o n  o f  t e n s i l e  shear s t resses  must be considered i n  

s i z i n g  a1 1 fas teners .  S u i t a b i l  i t y  f o r  f a t i g u e  appl i c a t i o n s  must be determined 

b y  app rop r i a te  analys i s ,  and s p e c i f i c a t i o n  a1 lowable s t r eng th  values. 

3.1 MATERIALS 

3.1.1 JOINTS AND FASTENERS 

Standard b o l t e d  j o i n t s  and f as tene rs  s h a l l  comply i n  t h i s  and a l l  o t he r  respec ts  

t o  t h e  h e r  i c a n  Soc ie t y  For  Tes t ing  M a t e r i a l  Spec if i c a t  ions. 

ASTM 325 (Grade 5 B o l t s )  

GE S p e c i f i c a t i o n  47A380121 

3.1.2 BOLT GRADES 

A1 1 p r  imary s t r u c t u r a l  l y  b o l t e d  j o i n t s  throughout t h e  WTG s t r u c t u r a l  area s h a l l  

use b o l t s  equ i va len t  t o :  

Grade 5 Minimum U l t i m a t e  Tens i l e  S t reng th  o f  120 KSI 

Grade 8 Minimum U l t ima te  Tens i le  S t reng th  of 140 K S I  
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3.1.3 RECOMMENDED BOLTS 

The f o l l o w i n g  recommended b o l t s  a re  t o  be used wherever poss ib le :  

Grade 5 --- EMPIS P a r t  No. N727 P-- 

Grade 8 --- E M P I S  P a r t  No. N14 P - -  

Where access t o  b o l t  and/or n u t  i s  1  im i t ed  and f o r  a l l  major i n t e r f a c e s  w i t h  

b o l t  d iameters 1.0 i nch  over  12 p o i n t  heads should be used. 

The f o l l o w i n g  12 p o i n t  head b o l t s  a r e  recommended: 

Grade 8 --- 47C381036P-- 

Grade 8 --- EMPIS P a r t  No. 733 P - -  

No b o l t s  o the r  than  those 1 i s t e d  above w i l l  be used w i t h o u t  t h e  approval  o f  t h e  

Engineer ing Manager. 

No f i e l d  assembled s t r u c t u r a l  j o i n t  s h a l l  use b o l t s  l e s s  than 3/411 diameter 

w i t hou t  t h e  approval  o f  t h e  Engineer ing Manager. 

3.1.4 HARDENED WASHERS 

A1 1 Grade 8 and s t r onge r  b o l t e d  app l i ca t i ons ,  must use hardened s t e e l  washers - 
under n u t  and head o f  b o l t ,  if pre- load  i s  a p p l i e d  t o  head of  b o l t .  See 

paragraphs 3.1.5 and 3.3.1. For a l l  major in te r faces  w i t h  b o i t  d iameters 1.0 

inch  over  t h e  f o l l o w i n g  washer i s  recommended hardered s t e e l  washer---47C381088. 

3.1.5 RECOMMENDED NUT AND WASHER 

The f o l l o w i n g  n u t s  and washers a r e  recommended: 

Grade 5 Nut ( P l a i n  Hex) --- EMPIS N214P-- 
Nut (Lock)  - - - E M P I S  N265 P - -  

Grade 8 Nut (Lock) --- E M P I S  N266 P - -  

Standard Washers --- E M P I S  N402 P-- 

12 P o i n t  Nut (Lock) --- EMPIS N271 P - -  
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For  a l l  major i n t e r f a c e s  w i t h  b o l t  diameters 1  .0 inch  o r  over  use t h e  f o l l o w i n g  

nu ts :  

Grade 8 ( P l a i n )  --- 47C381087P-- 
Grade 8 (Lock) - - - 47C381087P-- 

3.1.6 FINISH 

A l l  hardware s h a l l  be f i n i s h e d  w i t h  .0002 m i l  z i n c  coat ing,  un less otherwise 

noted. 

3.2 TORQUE REQUIREMENTS 

3 -  2 1 TORQUE AND/OR TENSION REQUIREMENTS 

Torque and/or t ens ion  requirements a r e  as shown i n  Table 1. Drawings may c a l l  

f o r  l e v e l  o f  t o rque  r e q u i r e d  o r  leave  as a general  statement. 

Example: Torque B o l t ( s )  t o  GE S p e c i f i c a t i o n  47A380047 ( L i n e  5) 
- 

L i n e  5 would i n d i c a t e  a 1/2-13 UNC b o l t  (See Table 1). 

3.3 LOADING 

3.3.1 APPLICATION OF TORQUE 

A l l  t o r q u i n g  should wherever poss ib l e  be app l i ed  t o  t h e  n u t  s i d e  o f  fas tener .  

I f  to rque  app l i ed  t o  head o f  b o l t  a l l  to rque  va lues should be increased by  10% 

over  those o f  Table 1. Values a r e  t o  compensate f o r  b o l t  head sur face  f r i c t i o n  

l oss .  

3.3.2 LUBRICATION OF FASTENERS 

Unless o therw ise  s t a t e d  i n  drawing, manufactur ing may determine whether threads 

a re  torqued d r y  o r  l u b r i c a t e d .  Use appropr ia te  column i n  Table 1. 
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SECTION 4 

4.0 GENERAL NOTES 

The f o l l o w i n g  s e t  o f  no tes  a r e  f o r  c l a r i f i c a t i o n  and general  use o f  Table 1  

4.1 NOTES FOR TABLE 1  

4.1.1 RECOMMENDED GRADE BOLT 

Recommended Grade B o l t ,  see Sec t ion  3.1.3 

4.1.2 CLAMP LOAD 

Clamp load, a l s o  known as p re load  o r  i n i t i a l  l oad  i n  t ens ion  on b o l t  i s  

c a l c u l a t e d  by  assuming usable b o l t  s t r e n g t h  i s  75% o f  b o l t  proof l o a d  ( p s i )  

t imes  t e n s i l e  s t r e s s  area ( sq  i n s )  o f  threaded sec t ion .  Actua l  clamp l oad  may 
- 

va ry  225% f rom assumed values due t o  v a r i a t i o n  i n  f r i c t i o n  w i t h  to rque  method. 

4.1.3 TORQUE METHOD 

App l i ed  to rque  values a r e  c a l c u l a t e d  on t h e  fo rmu la  T  = KDP 

where T  = t i g h t e n i n g  to rque  ( l b  i n s )  

K = t o r q u e - f r i c t i o n  c o e f f i c i e n t  

D = nominal b o l t  d iameter ( i n s )  

P = b o l t  c lamping l oad  developed by t i g h t e n i n g  ( l b s )  

NOTE : * - " K "  f o r  threads d r y  = 0.20 

"K" f o r  th read  l u b r i c a t e d  = 0.15 

* I n  c r i t i c a l  j o i n t s  a c t u a l  "K"  values should be determined by  t e s t .  
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4.1.4 STUD TENSIONING METHOD 

The t ens ion  method o f  b o l t  l oad ing  can o n l y  be accompl ished through t h e  use o f  

h y d r a u l i c  t ens ion ing  devices (e.g: SKF, Biach I n d u s t r i e s  Inc.) .  Th is  method 

should n o t  be used f o r  b o l t s  o r  s tuds where t h e  e f f e c t i v e  t ens ion ing  l eng th  i s  

l e s s  than  s i x  ( 6 )  t imes t h e  b o l t  o r  s t u d  diameter (See F igu re  1 ) .  Res idual  

loads a re  based on 75% o f  b o l t  y i e l d  s t r e n g t h  o r  clamp l oad  g iven  i n  Table 1. 

Higher r e s i d u a l  loads a re  ob ta i nab le  w i t h  g rea te r  than  6 t o  1  l e n g t h  t o  diameter 

r a t i o s .  

Residual  l oad  i s  t h e  minimum load  l e f t  a f t e r  r e l a x a t i o n  o f  t h e  b o l t  o r  stud. 

The g rea te r  t h e  j o i n t  leng th ,  t h e  more t h e  r e l a x a t i o n  i s  d i s t r i b u t e d  o r  

p ropor t ioned  over  t h a t  length,  r e s u l t i n g  i n  lower u n i t  r e l a x a t i o n  t o  be 

compensated f o r  and hence a  g rea te r  r e s i d u a l  f as tene r  load. 

To determine t h e  t ens ion ing  l oad  app l i ed  t o  b o l t  o r  stud, use t h e  f o l l o w i n g  

formula:  

Tensioning Load = Required Residual  Load X J o i n t  Fac to r  

The j o i n t  f a c t o r  i s  found by  d i v i d i n g  t h e  e f f e c t i v e  j o i n t  l e n g t h  b y  t h e  f as tene r  

d  iameter and read ing  " f a c t o r "  f rom F i g u r e  2. 

NOTE: ( a )  A t  no t i m e  should t ens ion ing  l oad  exceed t h e  t e n s i l e  y i e l d  s t r e n g t h  

o f  fas tener .  

( b )  Hyd rau l i c  t ens ion ing  devices cannot be used w i t h  l ock  nu t s  - use 

p l a i n  n u t s  when us ing  t h i s  method. 
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4.1 .5 TURN-OF-NUT METHOD 

Turn-Of-The-Nut/Bolt i s  approved f o r  b o l t  tensioning. 

When Turn-Of-Nut method i s  used t o  prov ide b o l t  tension, there  must f i r s t  be 

enough b o l t s  brought t o  a  "snug t i g h t "  cond i t i on  t o  insure t h a t  t he  p a r t s  o f  t h e  

j o i n t  are brought i n t o  good contact  w i t h  each other.  During t h i s  opera t ion  

t h e r e  s h a l l  be no r o t a t i o n  permi t ted  o f  t h e  p a r t  o f  fastener  n o t  turned by t h e  

wrench. V e r i f i c a t i o n  o f  f i n a l  tension should be checked by  a t  l e a s t  one 

c a l  ib ra ted  fas tener  per  j o i n t .  

Hydraul i c  to rqu ing  devices (e.g. 

s izes  1 .O inch and over. 

) are recommended f o r  a l l  b o l t  

4.1.6 YIELD SENSING METHOD 

The y i e l d  sensing method o f  pre load c o n t r o l  us ing e l e c t r o n i c  torque wrenches 

t i gh tens  fastener  t o  -100% of  combined y i e l d  ( t e n s i l e  and t o r s i o n a l ) . *  Such 

systems (as SPS J o i n t  Contro l  System@) must be considered on an i n d i v i d u a l  

j o i n t  basis  and as such are  no t  c o n t r o l l e d  by t h i s  document a t  t h i s  t ime. 

4.1.7 IMPACT METHOD 

Impact wrenches i f  used, s h a l l  be o f  adequate capac i ty  and s u f f i c i e n t l y  suppl ied 

w i t h  a i r  t o  perform the  requ i red  t i g h t e n i n g  o f  t he  i n d i v i d u a l  b o l t  i n  

approximately 10 seconds. 

* Residual load o r  clamp load i s  dependent on fastener  f r i c t i o n  c o e f f i c i e n t s ,  

b u t  t o  a lesser  ex ten t  than the  torque method, thus p e r m i t t i n g  h igher  

e f f e c t i v e  clamp loads. 
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SECTION 5 

5.0 I N S P E C T I O N  AND TEST 

5.1 INSPECTION 

5.1.1 INSPECTORS 

Inspec to r s  s h a l l  observe t h e  i n s t a l l a t i o n  and to rque / tens ion ing  o f  a1 1  major 

s t r u c t u r a l  i n t e r f a c e s  t o  determine t h a t  t h e  se lec ted  procedure i s  p r o p e r l y  used, 

and s h a l l  determine t h a t  a l l  b o l t s  a re  t ightened.  

5.1.2 CALIBRATION 

A1 1 manual t o rque  wrenches, hydrau l  i c  tens  i on  ing  dev i ces  and e l e c t r o n  i c  t o rque  

wrenches s h a l l  c a r r y  c u r r e n t  c e r t i f i e d  c a l i b r a t i o n  i nspec t i on  tags. 

5.1.3 TIGHTENING PROCEDURE 

C i r c u l a r  b o l t  pa t t e rns ,  and l a r g e  f l a t  area b o l t  pa t t e rns  s h a l l  be d i a m e t r i c a l l y  

t fgh tened  w i t h  a t  l e a s t  two ( 2 )  passes pe r  b o l t  t o  achieve t h e  c o r r e c t  

tens  ion  ing  . 

5.1.4 TORQUE STRIPING 

A f t e r  v e r i f i c a t i o n  o f  c o r r e c t  torque/ tens ion  ing, a1 1  f as tene rs  s h a l l  be to rque  

s t r i ped .  Torque s t r i p e s  must be app l i ed  as f o l l o w s :  

Tapped Fasteners - From head o f  fastener  t o  ad jacent  m a t e r i a l  

Stud Fasteners - From s t u d  th read  t o  n u t  and n u t  t o  ad jacent  m a t e r i a l  

Nut and B o l t  Fasteners - From b o l t  th read  t o  n u t  and n u t  t o  ad jacent  
m a t e r i a l  o r  f rom head of b o l t  t o  ad jacen t  m a t e r i a l  
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5.2 TEST - 
To v e r i f y  t h e  c o r r e c t  b o l t  t ens ion ing  i t  may be necessary t o  use an instrumented 

b o l t  a t  major i n t e r f a c e  l oca t i ons .  

Inst rumented b o l t s  may be of t h e  s t r a i n  gaged (ho l low d r i l l e d )  b o l t ,  u l t r a s o n i c  

t ype  b o l t  o r  d r i l l e d  shank depth gage type. 

I n t e r f a c e  j o i n t  l o c a t i o n s  t h a t  r e q u i r e  instrumented b o l t s  w i l l  be so noted on 

t h e  assembly drawings. 
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TABLE 1 - TORQUE/TENSION REQUIREMENTS 

Tens i o n  APPLIED TORQUE (NUT) RESIDUAL TENSION 
Torque B o l t  S i ze  S AE T e n s i l e  (Clamp) 
TY pe Grade St rength Load Threads Dry Threads Lubed (Hyd. Ten. Device) 

(41 .1 )  (min p s i )  ( l b s )  ( l b s  f t )  ( l b s  f t )  (4.1.4) 
(4.1.2) (4.1.3) (4.1.3) 

1 1/4 - 20 UNC - - 74,000 1320 3 - 5  2 - 4  - - 
2 1/4 - 28 UNF - - 1500 4 - 6  3 - 5  - - 
3 3 /8  - 16 UNC -- 3200 9 - 12 6 - 9  - - 
4 3/8 - 24 UNF -- 74,000 3620 17 - 20 12 - 20 - - 
- ~ - - - - - ~ ~  ~ - - -  - ~ ~- - - - -  

5 1/2 - 13 UNC 5 120,000 9050 70 - 75 50 - 55 - - 
6 1/2 - 20 UNF 10,700 85 - 90 60 - 65 - - 
7 5 /8  - 11 UNC 
8 5/8 - 18 UNF 

9 3 /4  - 10 UNC 
10 3/4 - 16 UNF 

11 7/8 - 9 UNC 
12 7/8 - 14 UNF 

13 1 - 8 UNC 38,600 615 - 640 455 - 480 
Load Required 

14 1 - 12 UNF 5 120,000 42,200 675 - 700 505 - 530 

15 1 - 8 UNC 8 150,000 54,500 870 - 900 650 - 680 Per I n d i v l d u a l  
16 1 - 12 UHF 8 150,000 59,700 970 - 1000 710 - 740 

17 1-1/4 - 7 UNC 5 105,000 53,800 1 0 8 0 - 1 1 2 0  800 - 840 Appl i c a t  i on  
18 1-1/4 - 12 UNF 5 105,000 59,600 1200 - 1240 880 - 920 

- - - - 

19 1-1/4 - 7 UNC 8 150,000 87,200 1780 - 1820 1320 - 1360 See Drawing 
20 1-1/4 - 12 UNF 8 150,000 96,600 1960 - 2000 1460 - 1500 C a l l o u t  

21 1-1/2 - 6 UNC 5 105.000 78,000 1890 - 1940 1410 - 1460 
2 2  1-1/2 - 12 UNF 5 105,000 87,700 2150 - 2200 1590 - 1640 

23 1-1/2 - 6 UNC 8 150,000 126,500 31 10 - 3160 2330 - 2380 
2 4  1-112 - 12 UNF 8 150,000 132,200 3510 - 3560 2600 - 2650 
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1.0 SCOPE 

Th is  s p e c i f i c a t i o n  de f i nes  t h e  m a t e r i a l  f i n i s h  requirements f o r  a l l  s t r u c t u r a  1  

dssenb l ies  atld d e t a i  1s t o  be used on t he  MOD-5A Wind Turb ine  Generator. 

Tile s p e c i f i c a t i o n  covers,  b u t  i s  n o t  l i m i t e d  t o ,  f i n i s h  p repa ra t i on  and p a i n t i n g  

o f  a l l  su r faces  n o t  p r e v i o u s l y  f i n i s h e d  by o tners .  I t  a l s o  i nc l udes  c l e a n i n g  

and r;oucn-up o f  f a c t o r y  pr imed and f a c t o r y  f i n i s h e d  coated i tens, i n  t he  f i e l d .  

~ l l  worK performed under t h i s  s p e c i f i c a t i o n  s h a l l  conform t o  r equ i r enen t s  s t a t e d  

here in .  The respons ib le  c o n t r a c t o r  s h a l l  f u r n i s h  a  11 l abo r ,  m a t e r i a l ,  t o o l s  and 

equipr~rent requ i  red, and p rov i de  competent supe rv i s i on  necessary t o  complete a  11 

opera t ions  i n  accordance w i t h  procedures es tab l i shed  by  t h i s  s p e c i f i c a t i o n .  
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SECTION 2 

2. U APPLILA~LE Du(;U~~IENTS 

~ l l  work s p e c i f i e d  h e r e i n  s h a l l  be per formed i n  accordance w i t h  a p p l i c a b l e  

p o r t i o n s  o f  t i l e  f o l l o w i n g  codes, s tanaard  and r e g u l a t i o n s .  

2.1 1 NDUSTRY STANDARDS 

AI~SI  American P la t iona l  Standards I n s t i t u t e  

riSTCi American S o c i e t y  F o r  T e s t i n g  And I d a t e r i a l s  

F.S. Federa l  Standard No. 595A 

SSPC S t e e l  S t r u c t u r e s  P a i n t i n g  Counci l (SSPC), " S t e e l  S t r u c t u r e s  P a i n t i n g  

blanual, Vol. 2, Systems and S p e c i f i c a t i o n s " ,  T h i r d  E d i t i o n  

L. 2 GEIJERAL ELELTRII; ORALJINGS 

ii.1PiS - t n g i  neer iny  ivlateria 1s and Processes I n f o w ~ i a t i o n  
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a. 1  R E q U I  Ri11iEtiTS 

~ e q u i r e r ~ i e n ~ s  f o r  a1 1  f i n i s l ~ i n y  o f  d e t a i  1  and assenbleu p a r t s  s h a l l  be, un less 

ot l l r t 'wi  se no teu  on t i l e  app rop r i a t e  d e t a i  1 and assembly drawings, as s p e c i f i e d  

r lerein.  See Table 3-1 f o r  P a i n t  System c a l l - o u t s ,  and t he  approved coa t ings .  

Equ i va l en t  p a i n t  systel~ls lnay be s u b s t i t u t e d  w i t h  GE approva l .  

ti71 necessary p recau t ions  s h a l l  be taken t o  p r o t e c t  personnel  and p rope r t y  as 

i ~ e n i  zea i n SSPC-PA3. 

A l l  stiop, f i e l d ,  ana maintenance p a i n t i n g  s h a l l  be i n  accoraance w i t h  SSP(;-PA1 

except  wrlen rnod i f i ed  by r e q u i r e ~ ; ~ r n t s  s t a t e d  here in .  

H I  1  sur faces t o  oe pa in tea  o r  o tnerwise f i n i s f l e d  s h a l l  be thoro l igh ly  c leaned and 

preparecl as r e q u i r e u  i f 1  Table 3-1. Any c o n d i t i o n  de t r imen ta l  t o  t h e  p roper  

col,.rpletion o f  t i l e  f i n i s h  r e q u i r e d  s h a l l  be notea and recorded. 

3 . 5  bbKKS 

P r i o r  t o  mechanical c lean ing,  a l l  b u r r s  and weld s p a t t e r  s i ~ a l l  be removed and 

a l l  sharp edyes and corners  refioved by f i l i n g  o r  g r i n d i n g .  

a. 4 iOriTAi,II tiANTS 

illill sca le ,  o i l ,  grease, d i r t ,  ana o t h e r  f o r e i g n  substances s h a l l  be wiped c l ean  

us i ng  c l edn  c l o ~ i ~ s  dnd c l ean  so lven ts ,  p e r  SSPC-SP1 
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A1 1  rilechanica 1  c lean ing  sha 11 be i n  accordance w i t h  SSPC-SP3 us ing o n l y  

equipment recor~unended. The use o f  ch ipp ing  t o o l s  which produce cu ts ,  b u r r s  and 

o t h e r  excess ive roughness sha 11 n o t  be perrni t t ed .  S l i g h t  shadows, s t reaks  o r  

i l i s c o l o r a t i o n s  caused by r u s t  s t a i n s  o r  m i l l  sca le  oxides, which cannot be 

removed except by b l a s t  c lean ing  w i  11 be acceptable.  

3 . 0  ~ L H ~ T  CLEAIiIN(; 

A I  1 s z r u c t u r a l  s t e e l  sur faces a r e  t o  be cleaned i n  accordance w i  t l l  SSPC-SF10 

l near wni t e )  unless otherwise spec i f i ed .  
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TABLE 3-1 

Sedcoast Env. 
E x ~ e r i  o r  

I n w r i o r  
su r faces  
noz exposed 
t o  u e a t ~ i e r  

STRUCTURAL STEEL PAii4T SYSTElll REQUIREMENTS 

( d e f e r  t o  SSPC, Vol .  2, "Systems and S p e c i f i c a t i o n s "  f o r  d e t a i l s )  

SP-10 
(near  w n i ~ e )  

SP- 11) 
(near  wh i t e )  

PRIPLR LOAT I INTERi-IEDIATE COAT TOPCOAT [ SSPCPAIHT 
I SY STECI 
i 

P a i n t  $20 
( I no r yan i c  
Li nc-Kic h )  

P a i n t  #22, 
I (Epoxy Polyami de) ~ Urethane 

Guide No. 12.0( 

PS 13.01 

Guide 140. 17.00 

P a i n t  +20 
( I no rgan i c  
L i  nc-Ric h )  

I Guide No. 12.00 i 
I 

- j 
Urethane, I Guide 140. 17.00 
2  c o a t s  

(abras ion  & 
s o l v e n t  r e s i  stan.t) 

i 
I 

ndproved Sources . . 

( 1. C a r D o - i i n ~  11 Pr imer ,  w i t h  subsequent coa t ings  as recommended by t h e  
s u p p l i e r :  ~ d r o o l i  r ~ e  Co. 

I L. l lob i  l r i n c  7  Pr imer,  w i t h  subsequent coa t ings  as reconmended by t h e  
s u p p l i e r :  Mooi 1  Cllemical Lo.  
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1 SURFACE LLEANING 

A l l  s t r u c t u r a l  s t e e l  su r face  areas a r e  t o  be c leaned imr,iediately p r i o r  t o  

p a i n t i n y  i n  accoraance w i t h  t h e  requi rements  o f  Table 3-1. 

4.Z PKIiliE PklNTIIiG 

Pr ime p a i n t  a l l  su r face  areas per  Table  3-1. 

4.3 Fi i jAL PAI~~TI I~ IG 

F i n a l  p a i n t  a l l  su r face  areas per  Table 3-1. P a i n t  c o l o r s  t o  be per  Sec t ion  12.0 

4.4 UNPAINTED SURFACES 

~ l l  areds l e f t  unprirded f o r  l a t e r  welds o r  s t r u c t u r a l  connect ions s h a l l  be g iven 

one cod t  o f  ~ a r u o w e l u  1 1  f rom Lrle Carbo l ine  P a i n t  i;oopany, o r  i t s  equ iva len t .  
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5.u STEtL PAiiJTINii (FIELD) 

3.1 TUWER SURFALES 

A l l  e x t e r i o r  surfaces o f  t he  tower t o  be f i n a l  pa in ted  i n  t he  f i e l d  a t  t he  

c o n s t r u c t i o n  s i t e ,  pe r  Sec t ion  4.3 and Sec t ion  12.0 

1 . 1  OTHER SURFACES 

A l l  o the r  ex te rna l  surfaces o f  the  r o t o r ,  yoke, nace l le ,  f a i r i n g  and yaw 

sec t ions  sha 11 be touch-up pa in ted  as requ i red .  

5.2 SLHEDULE OF FIELD PAINTING 

F i e l d  coa t s  on s t e e l  sur faces can be a p p l i e d  dur ing,  be fo re  o r  a f t e r  e r e c t i o n  as 

ae te r i ,~ i  ned by e r e c t i o n  tecr~r i iques and accessi  b i  li ty t o  sur faces t o  be pa in ted.  

3 . ~  SUKFALE PREPARATION 

F r i o r  t u  f i n a l  p a i n t i n g  a l l  sur faces must have been pr ime coated per  Table 3-1. 

A7 1  p r i l ~ e d  sur faces nusc be so l ven t  c leaned p e r  SSPC-SP1.. Any r u s t  o r  abra ided 

areas should be cleaned back t o  base surface and primed per  Table 3-1. i ihere 

sanuolast ing o f  s t e e l  i s  r equ i red  i n  t he  f i e l d ,  use b l a s t  c l ean ing  i n  accordance 

w i  t n  Table 3- 1  t o  produce a minimum sur face p r o f i  l e  o f  1.5 m i  1s on a1 1 areas t o  

be pa in ted  u r  touched up. Power t o o l  c l ean ing  i n  accordance w i t h  SSPC-SP3 and 

nand t o o l  c l ean iny  i n  accordance w i t h  SSPC-SP2-63 may be s u b s t i t u t e d  on surfaces 

which cannot ue r e a d i l y  b last -c leaned.  
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5.4 TOUCH-UP PAINTING 

Touch-up f i n i s h  coa t  on shop-painted s t e e l  and the  f i e l d  pr ime coa ts  on unprimed 

s t e e l  lady be brushed o r  sprayed as  requ i red .  
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STRUCTURAL J 0 1  NTS 

0.1 ABUTTING STLEL SURFACES 

d o i n t s  and open seams between a b u t t i n g  s t e e l  sur faces t h a t  cannot be g iven t he  

p a i n t  coverage s p e c i f i e d  i n  s e c t i o n  4 o r  5 s h a l l  be sealed w i t h  a  weather p r o o f  

adhesive, permanently r e s i  l i e n t ,  p o l y s u l f i d e  c a u l k i n g  compound. 

6.2 CONTACT SURFACES 

Upen seams a t  con tac t  surfaces o f  b u i l t - u p  members wtiich can r e t a i n  mois ture 

stla1 1  be sealed w i t h  t h e  weather p r o o f  sea lan t  compounds o f  Sect ion 6.1 .  
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SECTION 7 

7.0 STAINLESS STEEL SURFACE F I N I S H  

7.1 SURFACE CAUTION 

S t a i n l e s s  s t e e l  sur faces s h a l l  n o t  be pa in ted  o r  c leaned under any cond i t i on ,  

un less  s p e c i f i c a l l y  noted on t h e  drawing. Care should be exerc ised  t o  ensure 

t h a t  ha logenatea so lven ts  and/or p a i n t s  do n o t  come i n t o  con tac t  w i t h  stai n less  

s t e e l  coiilponencs o r  mater ia  1s. 
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d .U kiUl.11kiUP1 SURFALES FINISH 

k j l  aluminulh su r faces  t o  be pa in ted  s l i a l l  be dry ,  c l e a n  and f r e e  from mois ture,  

a1 r t  grease o r  o t r ~ e r  contaminates. Clean pe r  Sec t ion  3.0 

8 .  Z P REL 1r;li NARY TREATMENT 

rill aluminum sur faces t o  be pa in ted  s t ~ a l l  be g iven one c o a t  o f  v i n y l  meta l  

c o n a i t i o n e r  p r i o r  10 f i n i s h  coal;, o r  pr imed w i t h  A lod ine  t iOO o r  1200 per  GE 

EI~IPIS spec. FbSElF4, FD5ElG o r  Anodized pe r  GE EMPIS spec. F65B10. 

8.3 PRIhE LOAT 

Prime p a i n t  w i t h  one c o a t  o f  z i n c  chromate pr imer .  

8.4 F l i M  C U T  - ~ J E I ~ E L L  

F i n a l  p a i n t  w i t h  one c o a t  ( l .U t o  1.5 m i l s  t h i c k )  o f  enamel s y n t h e t i c  semi-gloss 

p a i n t  pe r  Feaera l  Spec TT-E-529 ( c o l o r  t o  be as  noted on a p p l i c a b l e  drawinys. ) 
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9.d NOI~-I*IETALLIC TYPE SURFACE FINISH (WOOD, RESIN FIBERGLASS, ETC. ) 

L a t e r  (TBD)  
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ELELTRICAL EQUIPClENT SURFACE FIN1 SH 

lU . l  FACTORY FINISH 

A1 1 e l e c t r i c a l  equipment s h a l l  be p e r  manufac tu re r ' s  reconmended f a c t o r y  

f i n i  shes f o r  seacoast env i  roniaents. 

1U.2 TOUCH-UP GENERAL 

indoor  load cen te rs ,  motor  c o n t r o l  cen te rs  and swi tchgear  s h a l l  be touch-up 

pa in tea  as  r e q u i r e d  w i t h  a c o a t i n g  conpat i  b l e  w i t h  f a c t o r y  f i n i s h .  

11). 3 TOUCH-UP TRAIiSFORI-IERS 

Transformers and o t h e r  outdoor  meta l  pa i n ted  sur faces  o f  e l e c t r i c a l  equipment 

s h a l l  be touch-up p a i n t e d  as r e q u i r e d  w i t h  t h e  same o r  e q u i v a l e n t  shop pr ime and 

f i n i s h  p a i n t  i n  accordance w i t h  manufac tu re r ' s  recommendations. 

1U.4 SURFALE PREPARATION 

Flaws i n  p a i n t e d  sur faces  o f  e l e c t r i c a  1 equipment s l ~ a l l  be c leaned t o  sound base 

i i~e td  1 p e r  SSPL-PA1 i n s ~ r u c t i o n s .  



UTG MOD-5A 
47A380048 

l*lAY 1983 
REVISIOlJ A 

11.1 FALTOkY F I N I S H  

n l l  m i sce l  laneous equipment t o  be as supp l i ed  by manufacturer,  w i t h  co r ros i on  

p r o t e c t i o n  as  spec i f i ed .  Any touch-up o r  f i e l d  p a i n t i n g  t o  be pe r  sec t i ons  5.0, 

8.U, o r  9.U as appropr ia te .  

11 .L UI.~PAIIJTED SURFACES 

;do p a i n t  s h a l l  be pe rm i t t ed  on any chrome, p o l i s l ~ e d  meta l  pa r t s ,  name tags, 

va lve  ster~is, o r  glassware o f  arly a e s c r i p t i o n .  Any such p a r t s  s h a l l  have f u l l  

p r o t e c t i o n  a g a i n s t  p a i n t i n y .  Any p a i n t  o r  c o a t i n y  on such m a t e r i a l  s h a l l  be 

~ o m p  l e  t e  l y  removed. 
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12.0 F I N I S H  COLOR SCHEME 

12.1 FEDERAL STANDARD 

n l l  p a i n t  c o l o r s  s h a l l  c o n f o r m  t o  F e d e r a l  S t a n d a r d  No. 595A. 

! 

AREA 

F A I R i N t i  UALLS 

BEOPLATE (FACING INBOAKD 
TO NACELLE) 

GENERATOR ; 

H I G H  SPEEU SHAFT ASSY. 

L L E ~ T R O I ~ I L  LONTROL CABINET 

FED. STD. NO. 

2 7 8 7 5  

2 5 1 7 7  

2 5 1 7 7  

2 5 1 7 7  

2 7 8 7 5  

2 7 8 7 5  

2 5 1 7 7  

2 7 8 7 5  

2 5 5 2 6  

2 7 8 7 5  

COLOR 

SEMI-GLOSS WHITE 

SEMI-GLOSS BLUE 

SEMI-GLOSS BLUE 

SEMI-GLOSS BLUE 

SEillI -GLOSS NHITE 

REF. DWG. 

H i -VULT U ISTR lBUT lON CABINET 

bEAH BuX I 

SEMI-GLOSS WHITE 

SEMI-GLOSS BLUE 

i 
TUk'EK i SEMI-GLUSS ~ J H I T E  

GROUND ENCLOSURE SEklI-GLOSS 
BLUE (GRAY) 

YAIJ SUBASSElllBLY SEMI-GLOSS YHITE 
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1 L .  2 EhTERNnL COLOR SLtiEiilE 

- 

REF. DUG. FED. STD. NO. 

2 7 8 7 5  

2 7 8 7 5  

2 7 8 7 5  

2 7 8 7 5  

2 7 8 7 5  

2 7 8 7 5  

- 2 7 8 7 5  

2 5 1 7 7  

I 
1 

AREA 

BEDPLATE ( IUT EliSHROUDED BY 
F A I R I N G )  

F A I R I N G  (SEE ALSO SECT. 12.4)  

RUTOR i 3 L U E  ( INLL .  PARTIAL 
SPAN SECTIONS. SEE ALSO 
SECTIUi i  1 2 . 4 )  

YOKE 

LUW SPEtU SHAFT 
-. 

Y Akd SUBASSEMBLY 

T b i t R  (SEE ALSU SELT. 12.4) 

6ROUIJD ENCLOSURE IIJCL. 
TRAiJSFutbIEK h dATTERY 
hUUSING 

COLOR 

SEMI -GLOSS WHITE 

SEMI-GLOSS k H I T E  

SEMI-GLOSS WHITE 

SEMI-GLOSS WHITE 

SEMI-GLOSS WHITE 

SEMI-GLOSS WHITE 

S E d I  -GLOSS AHITE 

SEMI-GLOSS BLUE 
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12.4 AIRCRAFT WARNIdG STRIPES AND YTG I4ARKII4GS 

REF. DbdG. 

r, 
:I 

AREA COLOR 

KUTUR BLALJE ( A / C  WARhING) SEMI -GLOSS ORANljE 

NALELLE ( I~IAKK I NGS ) TBD 

a TObiLR ( A / C  AARIJING ) SEMI-GLOSS ORANGE 

I 

FED. STD. NO. 

2 2 5 1 0  

TBD 

2 2 5 1 0  
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1.1 This s  candard e s  tao1Lsnes che n i n L z  sacufac:uring .~or~kaanshF? r a q u i r s -  

z n t s  f o r  E l c c c z i c a l ~ o n t r o l  & Ins t rumenta t ion  Components & Systems. 

1.2 This s tandard i d e n t i f i e s '  the 30s t c=mmonly e v e r i e r . c = d  fabr icac  ion acd 

a s s a r h l 7  zecnniques and sacs  r 'arth the a in iaun  s t a ~ d a r d s  sf acceptance f o r  

aach ,are. %%ere s ~ e c i z i c  custcmer needs identified by concracc d i c t a t e  =ore 

s : r i a j ez t  t equ i rezescs ,  chey s h a l l  be i d e n t i i i o d  on Drawings o r  o ther  rz1a:sd 

d o c ~ m e r . : ~  ?rovidsd 3y Sngiceeri-g , X a n u 2 a c c , ~ r i ~ g  o r  QC. 

2.0 ?LGC3ECEhTS - YIRII:C- 

2 . i  5ar.etai 

The wire  h a r n e s s  assembl ies  a r e  one of t h e  most c r i t i c a l  components. They 

must be  f a b r i c a t e d ,  handled,  i n s t a l l e d  and t e s t e d  wi th  s k i l l  and c a r e .  The 

requirements  of t h i s  document a r e  aimed a t  accomplishing t h i s  t a s k .  T h i s  

drawine is t o  be re fe renced  on a l l  c a b l e  o r  ha rness  drawings. 

2.1 . ?  ?recedence of  c o n i l i c t i n g  reqcirenencs - Vhez a c o n i i i c t  ax i scs  

~ e c ~ e e ,  t h i s  d o c u e n t  and the requirements of :he appiicab l e  d r a v i c s ,  :he 

r scu izsnen t s  of the app i i cab le  drawing s h a l l  take ?recadezce. 

2 . 1 . 1  A11 s i r i n g  of corn?ocent a s s e n b l i s s  s h a l l  3e i. a c c ~ r a a n c a  with chis 

standard as  s p e c i f i e d  Fn subsequent ?aragraphs,  views and f i p r e s  cn less  

o c k e ~ ~ i s e  s p e c i f i e d  by draving . 

2.2 ?acez ia l s  and ? a r t s  

Cnly :?.e ; a r t s ,  ? ~ c e r i a l s ,  e t c . ,  spec i f i ed  on the ~ i r i - g  assezblg  crawiriz 

=arcs  Lls: s k a l l  be :sea. The only exce=t ion s h a l l  be as  t a l ?ed  suc I n  che 

? a r t s  s Lze s e l e c c l o c  a u r h 3 r i z a c i ~ n .  (See Zsra. 3 . 2 )  
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2.3 3av of  VFrc 

2.3.  1 3a5dom or  p a r a l l e l  l ay  s h a l l  be used :hrzu3nout :he har2ess .  

2.4 3ecd 3adLi 

UaLess otherwise s p e c i f i e d  on eke w i r F 3 ~  assenbly draviag,  becd radLi s h a l l  

zoc be Less rhan cha values given below unless  specFal ?:avisioes ar2  m d e .  

(See Para. 2.k.L) 

Coaxial LO x 0. D. G r  3ead 4adius s h a l l  l o t  undulg 
e f f e c t  the cabia charac:=riscics.  

Girc & Cable . 

(Other than Csaxial)  

2 . 4 . 5  %an i t  i s  i aposs ib le  :o i a s c a l l  v i r z s  and haxess i s  the n i x i = ~ c  

requlrenencs of 2.4, the oiniaum z a d i i  ray be +xceadcd ocly if :he v i r s  i s  

?re:onaa Lndividually . 

2.5 Stre:s  and S t r a i n  3 e l i s f  

2.3. 1 At i a i t i a l  sanufac tu re ,  s e n i c e  leops s h a l l  be ?rcvided f o r  zach v i r t  

t~ the excent necessary to  p e r s i t  ac Least rwo recsncec-:ions. S s r ~ i c e  ;so;s 

s h a l l  be roccea so  chat a l l  s y ~ b o l s  a r e  in  v iav.  3ur.dles s n a l l  then be 

laced and supported as  s p e c i f i s d  herei: and on the asseeblp  drawisg. 

2 . 5 . 2  F i r s d  Assemb1;es. i h i s  scandard csc rb l i shes  the requirenents  f s r  

harness a s s t & l i e s  Lz the design a reas  not s ~ e c i f i c a l l y  csvered ip arzv=?g. 

(See a t t ached  : y ~ F = a l  examples (Sketches i - 14) 
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. 
(n NOT APPROVE3 (2'1 APPROVED 

SINGLE TIE USE2 CN 
MULTl-'&IRE BREAKCUT. 

9REAKiXlT '=PPC;SITE TER- 
MINAL-WIRE *AS.  50 I N 3  
MINIMUM RAZIUS, 35LIEVING 
STRAIN CN *IRE ANC TZXMINAL 

----. - --.- - *IRE T O  MAKE FhrQ 
. - .  - -- --  - - E C O W C T I O X S .  

(3 NCT APPRCVE3 !A) AP??G\/E3 

i HARNESS SAGS, CZNTACT S HARNESS f T 3 A I G i l T  A N 3  

A J J A C N T  CCMP WENT=. PRCPE3LY CLAMPE3 - 
C?BLZ Ra?c A'JCIOS 

HARNESS OZUSHEL- CLAkMP E3 C3NTACT WITH A3JACZr'u'T 
CR U C E 3  TOO TIGHT. CCMP CNENTS, 

HA2ESS S E = U R S L Y  LACE2 
A N 3  C L A M P  E 3  ' S I T S W T  
EXCESSIVE ,?RES%L'RE TO 
SAMAGE 1NSUI.ATIGN. 
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Z.j.2 (Canc'd) 

(3 NCT APPROVED 

HUE HAS NOT SEEN HCLZ +,AS 3EEN 3ESL'RRE2 
ZEJIJRRE2, NO Cj-IAMFz? 4NC GFICk lMS lINSTALLE2. 
EVI O E . T  

C A B L E  C . A r V P  53 ,,V [THIN 

-#up ,VCR= ?XAN SIX S!X INC-IEf CF T-E. + C L I  . 
I N e E S  FRCM H C L Z  

C I R G l T  5'fMgCCS i l C I S L E  A N 3  

U R C J I T  SYM8CCS C B S G R E I  NOTr='eSURZ; SY a S L L .  

CS,UF WEN? FASTZNERS 
EASILY REYCVZZ,  NO 11- 
?EF!=BAENE ,F?SM CJ?LE. 

I 

1 
L , . 

I - L - 
I . f INGLE WRAP IN LACING 3CU9LE # R A P  IN LACING - 

A T  TER MlNATlCN A T  TERMlNATlCN 

i Y 
WIRE LOSP IN A N 0  CUT . A L L  'U IRES NEATLY 

. . CF CABLE WITFIN CABLE 
I 
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2.. r - *: - - . --.,> 
'. . . . .  .'L. ,a 

WIRING SHALL 3E RCUTED THRCUGH THE SHCRTEST RCUTE ?CS3IBLZ, 
EX-T FGR THE ADOITION CF S E R V l t c  LCCPS AS RLCUIRES. ALL 
WIRING S ~ ~ A L L  a€ NEAT, STURDY, ANO ORESSEO AGAINST THE  ASSI IS 
CR SUPPCHT MEMBER. 

(9) N O T  APPROVED 

r i 

(10) APPROVED 

I i o )  
SERVICE LCCPS 3 M I T  
TWO >ECC(rlNECrlCNS 
ALL SWBU IN VlE'N 
A N 0  LEGIBLE 
a a L z  u r ' 3  ANP 
CLAMP53 A S  REOUIRED. 



.. -- .- . - - - 
(In N r l r  APPRCVED 

IMPRCP E2 LACiNG KNO 7% 
SFECIFIEO a a L E  CLAMP 
CMITTEL  
TERMINALS NOT ACCESSlBLL 
NO SLEEVING CN C C S E L Y  
-ACED TERMINALS. 
WIRE CR a a L E  ASSEMBLY 
RCUTE3 ACRCSS FASTENER, 
ADJUSTMENT HCLC ZTC 

. - WIRES CRESSES TIGil?. 
t,' NO S S V I E  LOCPS. 
.,.I.: WIRE 9lJN3LE Z S L ' T E Z  

' G C S E  TO SirkRP CBJECTS 
SUC4 AS TERMINALS CR 
,WECi)ANICAL HARuWARE. 
3AhlACING TiiE INSULAIICN. 
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- - 
, I  

0 

PRCFE3 L . l t l N G  KNCTS L'S.bL 
SEE LAClluC SEtTICN CSR 

A301TlCNAb INFCR,M.~T!OIY ! 
G a L z  PRCPERLY CAMP 5;. 
T E R M l N A l  .AC==53IEiZ 
SLEEVING U S E 3  CN C L C S E L Y  
SPACZO TE3MINALS 
WIRES ANC CABLE .A.5SE,%leLv 
RUJTES TO A V C I C  ,?ASSING 2 V Z a  
FASTEF.IE.=!S, ASLUSTWENT ?CLE5. 
FrC 
SERVICE LCCPS 'RCVI3E3 r'C3 
EACU CCNNESICN. 
# I R E  SL'NCLE ? U " T Z 5  .A'vVAY 

F?CM ALL S i l A R P  C S J E , z f  
II=ENTIFICATICN CF 
INSIVIGCXL C C N C L ' C C R S  
CLEASLY V1S I B L L  
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L E A O S  NEA2 HCT CCMPCNENT LEADS ORESSED A W A Y  

S U C I  A S  RESISTCR. TUBE FRCM HOT COMPCNENTS. 
LAMP, t T C  

2 . 5 . 2  S o e c i a l  ?revisions f o r  Lozic Wiriaz 

Z.j.3.L Poin t  t o  ? o i n t  i J i r i n s  - Wires des igna tad  k e r ~ e e n  i o g i c  ca rds  x i t n i n  

a  Logic rack o r  t r a y  and v i r e s  designated b e ~ ~ e e n  l o g i c  ca rd  on d i f f e r e n t  

racks  sr t r a y s  w i l l  b e  random - ~ i r e d ,  s h o r z e s t  r o u t e ,  po in t  t o  po in t .  

2 . 5 . 3 . 2  Xire  Tsnsion.  T a ~ e r  p in  v i r e  t ens ion  f o r  random . a r e s  s n c i l  be 

such t h a t  the  raper  p i x  F s  not i n  a  bent  o r  d i s t o r t e d  2osi:Lon a f t e r  i a s e r t i o n  

i a t o  the  c snnec to r .  The v i re  bend a s  neasured from the r e a r  af the t a s e r  ? i n  

vili be 30 l s s s  than . I25 inches .  
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2 . 5 . 3 . 3  Loglc connectors which have tvo inse rc ian  poin:s Fer conracc v i l l  

s s e  the concact zeares;  the cencer of conneccor i f  anly  one wire i s  designated 

f o r  chat con tac t .  

2 .5 .4  S t r a i a  R e l i e f .  Provis ion f o r  s t r a i n  r e l i e f  aus t  b e  provided. S c r a i a  

r e l i e f  i n  the  f o r a  or' e ~ c a p s u l a c i o n  o r  mechanical mans  s h a l l  be employed i n  

a l l  asse&!ies. If csnnec:or does not have a s t r a i n  r e l i e f  i n t e g r a l  wich 

conneccor a Lacing do, ,mst be prcv=ied.  (See Sect ion 2.6.2) >%en a cannectar  

i s  i n s c a l l e d ,  there  a s c  not be s t r a i n  i ~ p o s c d  for any raason. 

2 . 3 . 4 . 1  S t r a i n  7 c l l e f  c l a w i n g  devices s h a l ?  5e suil icLtcr!y r i g h t  before 

ccmplett c losure  t a  ?revent  wires from i l i d l ~ g  o r  coraisg * h e >  the coccecczr 

L; pulled ~r %Fsted. 

Clamp closed, wires not tigirt. C l a m p  :igkt with suliicicr,: pressure 
to prel.enr slippage. 

Clamp Sc,, -=VS zoc 
c o n p l e r e l : ~  5octxriea 
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2 . 5 . G . 2  Bushings,  t ape  a r  i n s u i a c i o n  s l e e v i q  s h a l l  be c s e d  ove r  a l l  w i r e  

5ucd l e s  ia s t r a i n  r e l i e f  clamps c3 ? reven t  pinched o r  danased wi-e i z su l a tLons .  

-*en r e q u i r e d ,  a d d i t i o n a l  t ape  o r  i z s u l a t i o n  s l e o v i n g  bu i ldup  under t he  c l a n o  

area s h a i l  be used t o  provide  a ? o s i c i v e  clamping a c t i o n  ca avoid  w i r e  o r  

c a b l e  d a m g e .  Th i s  bu i l dup  s h a l l  ex t snd  a minisum of 1/8" on each  s i d e  of 

clamp. 

YOT .*PFLOtTD 

1. Bush- not p r o m u d k g  from c l ~ . ~ .  1. Sashing 3r ! e ~ i  1/S ILC:? beycna c lanp .  
2. W i r e s  cepable of bekg pinched. 2 ,  W i r e s  noc pisched. 
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SYEET 1k 

2.5.6.3 Xfcer  t i gncen ing  s f  s t r a F n  t a l i e f  c l a a u  d s v i c e  on c a b l e  bundle ,  

r he r e  s h a l l  be no s p l a y i z g  o r  d i s l o c a t i o n  of coneac t s  a t  f a c e  of t he  cocnec to r  

sr s t r a i n  on v i r e  t e m i n a c i o n  a t  r e a r  of :he cantac:. 

khen s p l a y i n g  of p ins  o r  s t r a i n  on w i r e  connection r e s u i c s  from t i g h t r n i n g  of 

s t r a i a  r e l i e f  clamp a  f i l l e r  o f  r o l l e d  i n s u l a t i o n  s l e e v i a g  o r  cape s h a l l  be 

used i n s i d e  v i z e  bundle t o  p r even t  e x c e s s i v e  s t r a i z  3n ou:side 2i;es.  

-52LAYE9 2 I?!S 
TIGHT W I 2 E S  
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1 . 6  Lacizn acd T ie s  

Sir: bundles s h a l l  j e  s ecu tad  by the xse  of i x d i v i d u a l  spo t  : ies .  Spo: c i e s  

s h a l l  consis :  of a  c love  h i t c h  s ecu r sd  by a  square  knot .  

2 .6 .1  The h a r n e s s  s h a l l  be t i ed  u s i n g  l a c i n g  t ape .  The ends of t he  l a c i n g  

cape s h a l l  be  Fnspeccad a f t e r  l a c i n g .  The cuds =us: show no av idecce  o f  

having  the  i n d i v i d u a l  t r a n d s  pu l l ed .  

2 . 6 . 1  For cao los  of  approximate ly  one (I) inch diameter  sr g r e z t e r ,  =he f i r s t  

,:id ~ n a l i  be s;it:lia s i x  (5) inches  or' the r e a r  or' the  connector .  

3 u n l l e  Diameter 

i in or l o s s  
$ i o  - 1 

Dis tance  c s  S t a r t  

3 i a  or ?as s  
4 i n  or Less 

2 . 6 . 3  Lacins  of ha rxnss  o r  o i r e  bundlc runs s h a l l  be spaced per  the  f o l l s w i n s  

aur-dle Diame t c r  

i" o r  i e s a  
+'I ;,2 If' 
1 1 1  - o r  3rea:er 

I n t e r v a l  {Xootox.) 

2.6.4 3 reakoc t  T i e s .  A 1 1  a reakoucs  s h a l l  be s c c u z s l y  t i e d  s n  a l l  poFncs of 

exi:  from :he b reakou t ,  Spaced a  =ax7hum 3r' k i n  on e i t h e r  s i d e  of the  

breakout .  See F igu re  1. Use Double s p c t  c i e s  on 5undles  of f L - ~ e  ra l res  o r  

nore.  

1 - ;. 2 5  - 
I 

MAX'  
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2 . 6 . 5  & 

2 . 6 . 5 . :  ;;hen w i r i n g  bundle i s  c anca i zed  i n  a  v i r l - p  duc:, t i e s  s h a l l  5e 

l oose  ac  a  naxL=un of 18 i-ch spac ing .  

2.6.5.2 h i e n  diameeer  of w i r e  j und l a  Leaving :he duc t  exceeds s i o c  v i d r h  

due: t a b s  ray be removed a s  r e q u i r z d  eo ? rov lde  s c fZ lc i e3 :  s l 3 r  width.  

2 . 5 . 6  A l l  tie s h a l l  be made c i s h e  enough t o  c3nca in  -d i r ss  bu t  no t  t i g h t  enough 

t o  d e f o r p  bundle o r  t~  p inch  i c s u l a c i o n .  

----eint Idngch C J  al:=w 5::: 2 . 5 . 7  Haraessas  sha!l be l a c r ~ c a t z a  v l c h  su fZ ' - '  

s x c s n s i o n  of  s l i d e  TZ..? ed eLec t rLca l  a s s2  ; l i e s  azd .zaia=ai:. p r : ~ e r  vl:? d r e s s  

:3 c 3 n ~ e c : ~ = s .  

2'. 7 Sb ra s  i a e  T r j t s c  ;Lcr. 

Appl i cab l e  ha=-ess assercbly drawixgs s h a l l  spec i -9  a r z a s  n e e d h a  s p e c i a l  

: < a r a f a c ; ~ r l a g  s h a l l  l n s  t a l l  a b r a s i o n  p raczcz i3n .  one== r e l u i r e d  d c r l 2 3  cab l e i  

l7.s t a l l s c L a r - .  3 lze-ri:.g, :herno f i t  t u b i ~ ~ ,  Czs?s.e: ~ a t 2 r i a l  o r  cape s h a l l  

5e eaplcyed  f a r  :his protec: isn.  3 r av ing  c ~ v e r a g e  i s  not  r e q u i r e i  :s d e i i x e  

t he se  a r e a s .  

2 . 7 . 1  Abrasion p r o t e c t i o n  s h a l l  be i n s t a l l e d  w h e r e v e r . v i r e  o r  c a b l e  rou:lag 

? a s s e s  through,  over  o r  adface?-[ t o  any sha r?  adzes  a r  soun t i -g  hardware :?.a: 

? r s s e c c  a  p o c = n c i a l  cause  O F  v i r e  i a s u l a c i o n  c h a f i n s  o r  damage. 

2.3 G i r e  aed Lcad ?:e?aracFon 

2 . 8 . 1  i z s c l a t i o n  s c r i ? p i n g  3 f  v i r e s  s h a l l  be 7 e r f c r r e d  u s ing  p r s c i s i z n  

s e c h a n i c a l  ===;pets  scch  a s  ;deal  S t z i ? r a s  ~ e r  3r c?.erxal type.  9pera:ors 

a r e  zoe ?erzii::ed i3  use operazor  ad jus t e a  nechan i ca i  s  t r l ? p i z ~  ~ 3 0  li . 
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C & h e  s c r i j p i n g  o p e r a Z i o n  s k a L l  be p e r f o r x e d  co ef isure  t h e r e  a r e  co  b r a k e n ,  

c u t ,  n i c k a d  a r  a e l s r - e d  conduccors  a r  s t r a n d s .  A f t e r  i n s u l a t i o n  s c t i p p i ~ g ,  

:he cor .duc t s r  s:ranas s n a l l  a p p r o x i n a c s  c h e i s  o r i g i 2 a L  mist and Lay. 
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1 . 8 . 2  Uirs t l x n i z s  and f o r z i i n ~  i s  covered i: So lde r  paragra?hs a f  t h i s  

s t anda rd .  

2.8.3 P a r t  Lead Formica. The r a d i u s  of che par: i ead  bend s h a l l  be equa l  :a 

o r  g r e a t e r  t han  t h e  l e a d  d i ame te r .  The minimum d i s t a n c e  from t h e  component 

end s a a l  co che s t a r c  of t h e  bend s h a l l  be 2 X 3 ! P .  On p a r t s  t h a t  'nave a  

xe lded  bend :he s t a r t  of  t he  bead shail be 2 x 3  o r  mre f r o c  :he weld bead. 

See Pig- re I?. 

2 . 8 . l  Parc  l ead  t i a n i x g  and s p e c i i i c  forming c='i:aria a r a  covered i n  

So lde r  ~ a r a g r a p h s  of t h i s  s  candard. 

2 . a . j  I n  vi;a and lead  p r e p a r a t i o n ,  c3ns ide ra : i s r  s h a l l  3e z i v e z  t o  ?rsvFde 

r aqu i rod  s c r a s s  r o l i e f  per p a r a g r a ~ n s  2 . 3  and 2 .3  3f ch i s  s t axda rd .  

2.3 So lde r  Connections 

2.3.1 C l e a n l i n e s s .  The a r e a  in which s o l d e r  o p e r i c i o n s  a r e  7e r fo rned  s h a l l  

be ~ e p t  f r e e  of d i r t ,  g r ea se  o r  ocher  c ~ n t a m i n a n t s .  hl? w i r e s ,  p a r t  l e ads  

and t e rmina l s  si-la11 be c l e a n  and f r e e  of ox ida t lor !  i m e d i a t e l p  ? r i a r  t o  azy  

tLraLng o r  so lderFag  operac icn .  This  c l ean ixg  sill ~e  done asFa3 i s z p r o p y l  

a l c o h o l  a sd  s o f t  b r i s t l e d  brush and/or  Kix-wi?es exca?: an  ~ 1 e c : r l c a l  cznczc: 

i a v i c s s  a s  :aced i z  ?zragra?h 2 . 9 . 1 2 .  I m e d l a t e l y  a r ' t r r  :icnLxg o r  s o l d e r -  

ing :he t i xned  ?ar: o r  s o l d e r  cocnec:i3n s h a l l  be c l eaoea  s s i n g  i s o ? r z p y l  
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a l c o h o l  aad soi: b r i s t l e  brush :o e ~ k i b i t  c l e a n  and b r i s h c  s o l d e r  s u r f a c e .  

2 . 9 . 2  Tinn ing .  ;U1 w i r e s ,  p a r t s  l e a d s ,  t e r m i n a l s  and connec to r  s o l d e r  CUDS 

s h a l l  be ? r t c i c a e d  v i t h  a l i g n c  s o l d e r  c a a t l n g  p r i a r  :o s o l d e r i n g  and 

be fo re  the  v i r e  o r  Leads a r e  t r ismed to  f i n i s h  len3th .  

The cinned par: s h a l l  then  be c leaned per paragraph 2.9.1. A f t e r  t i n n i n g  

of s t r anded  v i r e s  the  Lay of  i n d i v i d u a l  s t r a n d s  s h a l l  s t i l l  be v i s i b l e .  

2 .9 .3  Gezernl  

2 . 3 . 3 . 1  Solde r  used f o r  s o l d e r i c g  e1sc:r ical  conneccions shaLl be 60/L3 or  

62.137 r o s i n  corz  cons'ar3in3 co Q Q - S - 5 7 1  S Y 6 W R A 2 2  orS?.;F 3 '%UP2 u a l t s s  ocne r -  

wise specF2Led o n ' r k e  a p p l i c a b l e  a s senb iy  drawixg. 

2 . 9 . 3 . 2  - Only non-corrosive and xon-csnduc;i-~e r z s i .  cjrpe f l u e s  s h a l l  

be used. A l l  ev idence  of f l u x  s h a l l  ~e renoved immediaeelp a f t e r  soLGering 

? e r  paragraph 2.9.1.  

2 . 9 . 3 . 3  SoLderi=g is t5e  j o i n i a g  cf  tvo n e c a l s ,  usuaLly a  wire  co a i a r ~ i n a l  

by bordiag  the3  w i t 5  an a l l o y  c a l i e d  s o l d e r .  The bonding of  t h e  two m e t a l s  i n t o  

one comon a s s  i s  brought about  by -,he mel t ing  and f iowing of s o l d e r  over  a rd  

arsund c l e  3i:e and on to  :he ccriainal .  

In  o rde r  :o o o t a i -  groper  bonding of  t h e  two m e t a l s ,  p rope r  forming and 

placemezc of the  wire  o r  conponent Lead ia or  on the  t t r z i n a l  is c r i t i c a l .  

I n s u l a t i o n  ga? and wi re  fo ra inq  a r e  covered i n  fo l lowing a p p l i c a b l s  parasraphs .  

So connectio-s  s h a l l  be nade vhez i ead  sLze o r  ncsber  of leads  p r o n l j i - s  

proper p l a c e n e ~ c  on a  t e ~ i z a l .  In t hese  i a s t a n c e s ,  Design Znglceer lzg  s h a l l  

be n o t l f l t d  f s r  Drawizg Charge suck a s  v l r i z s  cha-ge o r  dddic=on 3f :Le ?oia: 

c s n i n a l s  . 
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See ~ s l l o u i ~ g  3tneraL zxamples . 

L O O S E  ' ~ 1 0 . 4 ~  W!L; A L L O W  

2IJ :  L 3 V P  OF S3L9E4 
SET'dEEV !-/IRE .C PQST  
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2.9.3.4 Good s o l d e r  j z i a c s ,  z t 3 a r a l e s s  of cons t r c c c i o n  s h a l l  have l i k e  

c h a r a c : e r i s t i = s .  '=he soLder s h a l l  be c l e a n  and ssootki. The denree  of  

b r i3hcness  - d i l l  varp wi th  the  s o l d e r  a l l o y  beinq zsed  and tSe  age of che 

j o i n t .  

The s u r f a c e s  j o i aed  sha lL be cove r td  v i e h  a  cgac lng  of s o l d e r . t h a t  leaves the 

g e n e r a l  o u t l i g e  of  :he s u r f a c e s  be ing  jo ined .  A smooch fillet b e m e e n  the 

s u r f a c e s  s h a l l  caper t o  a f e a t h e r e d  edge away from che j o i n c  exh=bic i?% 

proper  f l o v  azd veering a c t i o n .  

The fslloving rxamples or' wor!cmansnip a r a  c y p i c a l  and nay be a p p l i r d  co 

s  isi l a r  cerx ina  t ions  and connect  Lons . 

NOT M P 9 C V 9  
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Excess solder, s!obules o i  solder - a=e of s o i d a ~  ?n co=?leml:r 
projecdg kam o r m k a l s ,  ard k- cover jokr. 
passlble k~ deter-ne if solder h s  

Suc1i-e ;f sire s t i l l  v l s i 5 l e .  
properly alloyed with wire and 
terainal. 



Solder has aot bonded e r e  and c e r n i -  
nal age ther. Has chaiky apcearacce 

47A380052 
SEPTEMBER, 1982 

Solder completrly covers joim and 
has a c l e a ,  bright appeaxccs. 

and lacks a mecallic I u s z r ,  and 
geaerally ?reseats a mug5 $led up 
appearance. 

QAz' 
Points due to i n p r o e r  witharam1 
of soldering iron. 

2.9 .3 .6 .1  Other  c l a s s i f l c a t l o n s  of g e n e r a l  s o l c e r i ~ g  ~ o r h a n s h i g  not  i l l u s t r a : e d  

i n  ~ r e v i o u s  e-ples and no t  approved a r e  a s  r 'o i lous :  

( a )  c r acks  o r  f r a c t u r e s  i n  s o l d e r ;  

(5 )  d i s c u r t e d  j o i a t  caused by r e l a t i v e  no t ion  berveer.  *e lead  a r d  

c e r x i c a l  v h i l e  s o i d e r  i s  i 2  s o l i d i i i c a t i o n  s t a g e s  and has a  i r o s t e d  " ~ i i e d - u p "  

appearance ;  

( c )  s p l a t t ~ r  of  s o l d e r  o r  5 1 ~ ~  on adjacsf i t  connec t ions  o r  ? a r c s ;  

, (d)  ev idence  of burn ing  o r  ocher  h e a t  damage t o  s o l d e r  j o i n t ;  

( e )  ro sen  j o i n c s  which exnib i :  a c h a l l q ,  rough appearance ;  

( f )  pieced j o i ~ t s ,  shoving s c a r s  o r  S o l e s  I n  s o l d e r ;  and 

(3) pigay backu? - soldering of one conductor  t o  ano the r  Sezore  a  : e m .  



NTG NOD-5A 
47A380052 

SEPTEMBER, 1982 

2.9.L I z s u l a t i o n  Clearsrice 

I n s u l a t i o n  Clearance s h a l l  be a ainlnum of 1/32'' and a oaxlnum of i a s u l a c i a n  

0. D. ? l u s  1/16". I n s u l a t i o n  c l e a r n a c e  i s  the  d i s t a n c e  bet-deen :he e5d of 

the  i n s u l a t i o n  and the s o l d e r  of  the connect ion .  Lien  d i f f z r e n t  s i z e  v i - e s  

go t o  one t e n i s l ,  t he  c l ea rance  s h a l l  be based on the d inens lons  of che 

l a r g e r  v i r e .  

Lnsulauon wi- solder connecdon. 

YOT U P 9 G V D  . 

1. Excess c l e a ~ n c e ,  w i r e  could skar: 
to adjzcenr :er=li=l 

hsuladon rot  w i t h  soicer comec50n. I 
- 

.L=PI(OVa 

Correct C'rearzrce-lbcar ocs :i?ished 
ciiazeccr 5:' 5 e  w:re. 

2.  h d c i e n t  cleawace insxladon 
solder couecdon.  
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2.9.j Solder CUDS - 3ollow. Cvl lndr ica i  T+=inals 

This '  terrniaal  v i l l  noc z o r m l l y  a c c ~ m o d a t =  =ore :ha:: one wire .  However, 

3or2 than o m  g i r e  3ay be soldered F z  l a r s e r  cu?s i E  a l l  wires ioccom f c l l y  

i n  cup v i t h o u t  m d i e i a g  or  deforming v i r e  Lay. 

The so lde r  cu? s h a l l  be cleaned and pre-t icned before so lde r ing .  A l l  condactors 

o r  f e r r u l e s  tarminaciag i a  a solder c u p  s h a l l  Soc:om i n   be cr;? z i c h  the 

conductar posi t ioned agains c :he r e a r  of the co?. 

The s o l d e r  snali compiecely f i l l  che znp and I l l1  the contaut  of the ca? eccry 

5 1 3 ~ .  Any bui ldu?,  globules or  7eaks s f  so lde r  3n :he oucside of :he cup shall 

cot be alZoved. 

- 

'JI9E YOT PROPEXL'I 
POS ZTIONG) 

hi32 XOT 30TOF3 
IN CUP 

CORRECT 
I?ISUL GAP 
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Z C Z S S I V E  SOU)= 
S O L D R  SZILLAGS 

GOOD hTXE ZOSITIOBI~IG 
GOOD SOLDEX ' I L L Z I  
COKRECT IYSLL Ga? 

INSJFFICSE?T SOLD R 
FILLET NOT .UOUND YIRZ 
comom OF CUP 3 z 3 V  

SLOT SOT F I L L 3  
i IE  STL1\r[) OUTS13E OF CU? 

2.9.6  T u r ~ e r  Ter=i?.als 

0 
2 ,9 .6 .1  Lead and w i r e  vcao a r o u c d .  A =Tap of  190 to -  270" s h a l l  be used 

t o  a t c a c h  v i r s s  :o r e r a i n a l s .  The m a ?  s h a l l  b e  snug :o t h e  20sc and ts t h e  

b a s e  of  ehe c u r r 2 t .  If aore rhan  one r l r e  is s o l d e r e d  t o  a  : e r z i n a l  o r  ::rret 

s e c t i o n ,  a d d i c l s n a l  vir=s s h a l l  f i :  snLS t o  :he p o s t  w i t h o u t  def3tnins ;he 

c o n d u c t o r .  
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2.9.6.1 (Csnc'd) 

?iggy-backing o r  so lderLqg,  s c e  v i r e  co ano the r  ahead of :he s o l d e r  connecclsn is 

noc al lowed.  

NOT A?P30tlED 

LESS mx 180° R 4 P  
ON TmY POST 

1- Xi re s  not ?osi:lcnea cn 
c e z  posc. 

2- Vire so lde red  on o t h e r  
r d r e s .  

1- 'xcess s o l d e r  hidizg connecclon. 

2- S s s u f f i c i e n c  s o l d e r  a t  wire 2nd. 

2- i n s n f f i c i e a c  s o l d e r  on s i r e  t o  
edge of t e n .  

GOOD ;*I2? ON 
POST. 180 - 270' 

CSOSS SECTIOX V i T G  

; i r e s  ? r o o e r l g  7os l z i sned  
a g a i n s t  t e n  20s:. 

Good s o i d e r  f i l l e t  frcm  ire 
:o :=m post  and sood flow on;J 
base of :urrec.  

Concour = Z  v i r o  s c i l l  v l s i S 1 s  
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2 . 9 . 6 . 2  j c ra inh:  ?F-s o r  ?3s:s. A l l  r squ i r enencs  s f  ? r eced in% paragraphs  on 

c , ~ r r z e  c s r ~ i ~ a l s  a r e  a?pLFcable i n  r e s a r d  ts Fnsulac ian  c l e a r a n c e ,  -mapping,  

p laconent  and for&ng of  r i r e  and s o l d e r  exce?c ehosz p e r t a i n i n g  co t u r r e c s .  

2.9.7 3 i f c r c a t e d  T t r a i n a l s  

Wires m y  be terminated t o  b i f u r c a t e d  :erai5aLs by t h r e e  d i f f e r e n t  r o u t e s  - 
boctsm z o u t a ,  s i d e  rocce  acd top r o u t e .  Any o t h e r  zechod of es rn inacFzg = i r e s  

i o  5 i f u r c a t e c  : a r 3 i s a l s  ocher  chan :hose shorn  13 ch i s  ?aragraph  s h a l l  noc 

j e  a l lowed.  The s o l d e r  requi:onen=s of paragraph 2 . 9 . 3  and i z s u l a c i o n  

c l s a r a n c e  req-i tazen:s  of 7aragraph 1 . 9 . 4  of  t h i s s t a n d a r d  apciy C J  a l l  sh ree  

approved nechods 15 : e r z i z a c i r 3  w i r e s  c3 bi5usca:ed r e t z i n a l s .  

2 . 9 . 7 . 1  3 i i u r c a c e d  c s m i n a l s ,  i o t rom r o u t s  - :;ires s h a l i  :a=i?at= v i c h  a  

90' - + 20' bend acd sha l l  be s o l d e r e d  t o  ;he ccrzi inal  shou lde r .  V i r r s  3ay j e  

ben t  co Lie a l o n g - t h e  l a c e  a rd  one s i d e  of :he v e r t i c a l  josc .  
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2.3.7.2 3 i f u r c a c 2 d  T z = i ? a i s ,  Side 3ou t s .  Tae v i r c  s h a l l  ance r  che :erni-a1 

s l o t  a: a  r i g h t  acgls  acd  be iami:ac=d vi:= a  ?oO - - 200°5end of  c inced  

v i r e .  The f F r s t  w i r e  s h a l l  be s o l d e r z d  co t he  base  and v e r t i c a l  ? o s t .  

The d i r e c r i o n  o f  the  90" bend on each a d d i t i o n a l  w i r e  s h a l l  a l t e r l a c e .  

The a d d i c i o n a l  w i r z s  s h a l l  be s o l d e r e d  co a l t a r n a c i z g  pos:s a s  c l o s e  a s  

p o s s i b l a  t o  t he  p r aced ing  v i r e  a a i n t a i z i a g  a  c l e a r a a c e  bem-e-een t h e  sc=anded 

w i r e  eqlral t o  che :hickness of :he edo wire  i n s u i a c i o n s .  
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2.9.7.3 3 i f u r c a z t d  T e r ~ i n a l s ,  Too Rouca. X v i r e  which c n c e r s  5 i f u r c a c e d  

c e ~ i n a l s  f r o a  t he  533 s h a l l  be ? a r a l l e l  xlch axd f i l l  :he gap S e r ~ e e 3  chs 

v e r t i c a l  ? o s r s  7i:h no Se5d acd r e q u i r e s  o n l y  s o l d e r  i o r  r e t a c t i o n .  k l e n  

che v i r e  does ~ O C  f i l l  t he  gap,  a  f i l l e r  v i r e  s h a l l  be used o r  w i r e  say be 

bent i n e o  a U-shape and i z s e r t e d  p rov id ing  t he  G-Shape f i l l s  t he  s a p .  

1- Xi re  no t  ?osl:Loned p r q p e r l ; ~  
becve tn  j i f u r c a c a d  9 0 s ~ .  

2- Yo f i l l e r  v i r e  t a  f i l l  ga? 
becveen ,jests. 
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2.9.8 Book Termlzals 

;ires shall be attached eo kook carminals by farning the clnned v i r e  :3 a 

90" - 270' angle b e f o r e  soldering. Mires shall an17 be atzached ta the curved 

portion of eke hook except for special part attachments per Paragraph 2.9.1l. 

Hooked Tsr-aL 

0 3 ? r ~ p e z  ; r ice placenect and iencs SO - 270 Ear  s i n g l e  
and doubie *-;,re eermi:.a~ions 

2.9.9 Piercad Terxiaals 

Wires shall be actacned to pierced cer=inals by fsrxiag ehe ti-nea vires to 

a 90' - 170' angle before soldaria3. Only as a n y  wires shall 5e szldered 

as x i : :  fit into c===izal hole wickocc sodificatFon of strandec ~ i r o  ar 

~trmizal hole. 
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2.3.10 Canooner?: Xssenbl-r 5 So1Cerir.r. Cornpor.s3:s s k a l l  be a s s e & l e d  Ln such 

a m z n e r  a s  :o s i a i m i z e  s t r e s s  o r  damage. 

2.3.10.1 Component lead  bend r a d i u s  and l o c a t i o n  s h a l l  be ?ez paragra?h 2 . 3 . 3  

of  c h i s  scandard .  See ~ a r a ~ r a p h  2.9.10.9 

2.9.10.2 s i i ro  and Locacion of l eads  :o : e d n a l s  s h a l l  be ? e r  a ? p l i c a b l e  

terrninai  of l a r a g r a ~ n  2.9 of t h i s  s ~ a n d a r d .  See ?a=agraph 1.9.10,9.  

2.9. LO . 3  Cc~ponencs  s h a l l  be m u n t e d  ~ F c h  t h e i r  va lue  and i a e z t i f  Lca t ian  

v i s i b l e .  An e x c s ? t i o n  t o  :his vould b e  : r ans i s co r s  o r  s - b i l a z l y  Faciacaged 

component; rni:S a r e  xuc:ed vi:h cap Flush t 3  :he b o a r l .  See p a r a ~ t a ~ h  

2.9.LO.3. 

2 . 3 .  L0.L l + s i s = o t s  r a c t d  1 ya:; o r  s o t s  s h a l i  be r a i s e d  o f f  cSe board cne 

d iamercr  of I e s i s c o r  i o c j  t o  a l l o v  aa ai= s?ace comp!ecelg around component 

body. 

2.9.10 .j S t z a s s  X e l l e f .  A:: com?onenc Lzads :erninaced ac  a t e r n i x s l  s h a l l  

- - .  have s c r r l c = e n t  s l a c k  L: :he form of a gradcr:  bend :a r c i i e v e  t5er:~l  

2.9.lO.6 X c i l a m i c y  i n  assembly aad f o r x i n g  3f compoeenz Leads i s  ? r e f e r z e d .  

2 . 9 . 1 0 . 7  SoLdering o f  component lcads  s h a l l  conform co p a r a ~ r a p h s  2 . ? .  1, 

2.9.2,  2 . 9 . 3  and 2.9.4 of :his s t anda rd .  

2.9.LO.9 ?arc; sha l ;  be zwuncsd on t he  board s o  t h a t  r e f e r e c c e  d e s i g n a t i o n s  

a r e  v i s i b l c  and Leglb lz .  
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1. L*ad '=lent at component ?my no 1. X i n b u n  of 2 :< l e a d  d i a .  a a i a t a l n e d .  
stress relief. 2 .  Lead famed FE a r a d u a l  bend g r e a c a r  than 

r a d i u s  of I. :c Laad Ciamecar.  
3 .  Laad wrapped around j o s c  min. of  180° 

(180' - 270' r o q u i r c d )  . 

Leads f o m e d  too  close.. 
zo comp body, Z X  LEAD ! 2 .  
min not  s a i n c a i a e d .  

Yo s c r e s s  r a l i s f .  

2- Zxcess i o l d a r  h i d i n g  c x n e c c l o n .  

Proper position and s z e s s  relief 
with tolerance shown k o v e .  - - 

? r o p e r  jend r ad ius  acd f o m i n g  
f o r  s c r c s s  relief. 

Hinlmum of2X C 1:scraigh: 
Lead from czmp body m i n c a i n e d .  

Gaod s o l d e r  flow a n d  f i l l e t  c3ve r s  
. . e n t i r e  l a a c  acd cer, inzerface x t 2  

l e a d  con tgu r  aad  ? l aceeen r  v i s l j l e .  
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2.9.10.10 P r i n t e d  VLri-z 3card  F i r i z z .  Cooponen: ? a r t s  s h a l l  be xounted ,  vhen 

? r a c c i c a l ,  i n  such a  nannez cha t  xark ixgs  a r e  * ~ i s i b l e .  

P a r t s  s h a l l  be twunt=d El;lsi! t o  the  board v i t n i n  . 02 j "  except  r2sis :ors  r z t e d  

1 wact o r  over  r e q u i r e  a i r  space .  Conponenc Laad bend r a d i u s  and l o c a t i o n s  

s h a l l  be pe r  paragraph 2.9.3 of ch i s  s t anda rd .  Componenc lead  ? r o t r u s i o n  s h a l l  

be n i r r i m u m  of 1/32" t o  a naxinun of 0.10". Component ? a r t s  s h a l l  be aountad 

wi:hi?l t h e  conr ' ices  of board ads= and c l e a r  of muntLag barcwzre 3r ocher  

compone?lts as such a s  ? o s s i b l e .  Z n i f o r s i t y  F n  a s s e a b l p  and f o r ~ L 2 g  of 

c~mponen t  i eads  i s  p r e f e r r e d .  

1. ',sad 5er.t .;',:kin 1 /16"  sf corn? 
body o r  bead. 

2 .  3end l e s s  :ban 2 x d i a .  cF l e a d .  
2 .  Lead noc approx.  c e n t e r  i n  5012. 
i. Compone3c noc u i t h i n  .050" f l u s n  

v i t h  board. 
5 .  Lsad ? r o c r u s i o n  not  through board 

p a l .  
5 .  Lead 2rar r ; l s ion  exceed 3.10" tY~rougt? 

board.  

i .  ?roper  bend L o c a t i o ~  and r a d i u s .  
2. Leads a p p r s s .  cencored I n  h c l e s .  
3 .  Component soun:ed f l u s h  w i t h i n  .GjO" 
6 .  Lead ? r o t r u r i o n  1 /32  t o  0.10 thzaugh 

board.  
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NO? APD?OVE3 

1. Part body beyond edge of 5oard. 

Correct fo rn ing  cf ?art leads :o 
avoid  contacc. 

1. P=t body airec:ly aver a d  i=1 con- 1. P a n  f o r n e c  to avoid coctac: xvit;l 
tact with n o u z t i q  hardware.  nount i lg  hardware. 
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2.9.10.10.1 .Solder:cz 3 f  Comoonent Leads a ~ d  J m o e r  Xi re s  :o ?.V.~.'S. 

Solde r  ? r e?a rac ion ,  c l e a n i c g ,  t i ~ n i c g  and application s h a l l  aeec  the a ? p l i c a b l a  

requirsmencs of ?a ra s rapn  2.9.1, 2 . 9 . 2  and 2.9.3 of t h i s  s t anda rd .  

So lde r  shalL be app l i ed  F r o m  the  sxposcd Lead end of ho le  and s h a l l  be a t  

Least SO% through ?Latcd through h o l e s ,  sha?L 5e 360' around Lead and show sood 

f l a w  a ~ d  v e c t i t g  co placed ~ h r o u ~ n  hold and pad and s h a l l  COVPZ er.d of  l ezd  

wi thout  r x c a s s l v e  7 i l r  up of s o l d e r  which h ides  -he c3~nec: ian .  

Lxcessive Solder  ?F1+-up 
s i t h e r  b ide  3f board 

Good s o l d e r  I l o v  and z scc i aq  sf 
p l a t e d  through hc la ,  pad, l e a =  

a d  Lead ezd 
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1. Solder bare!y Zowea in hole. 
Poor weeitq. 

1. Lead ?rows ion  less rhac 1!32 i n c n  
u d  nor d i s c e ~ i b l e  in solder. 

2.  Poor solder weaing as 2-*deuced 
by blow hole. 

1. S o l d e r d i d n c t w e t t o o o r ' ! e ~ a c d i s  
fractured aroud l e d .  

1. Solder did zot flow up Lead. Tkis 
c d i  cause k;emit;ent eiecr=.icd 

-. 1 
1. Hole is 5OI f a i l  axd shovs gooC . .' 

.'1 

wettkg . 
2. Spacing dces aoc exceed 0 .030 'ack. 

I. Soldez does aot f i l l  upl2ted ic les  hut 
shows good wecq&. 

2. 1 /32  3ini2luzl !ead p r z r s i o n .  Can- 
tour of lead is d i s ~ e ~ i b l e .  . . .. 

. :- =:::] , -- 
- -. 
. -2.: 

1. ?ik 5012s e.u;rosicg ronduc:or o r  
terminal area,  jut s t l l l  
have gccc -iec=i?.g aczicn 
ts :sac azd ? laz i z  g - 
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Sz?,A%AT!Q?I O F  TYE D A D  t?Q? 3 5  3A5: .'!ATE?I:L SHALL ':GT E X C E S 3  
53: O F  -uE '43 ,425;. 3?1 C)??OS [ T E  S 1 3 E  O f  T%E C[?.C'J:T. A 'lAXI'.'.V'" 
QF z j ?  9r' T'+E PI3 A ? E A  ,FAY 35  .U ISSI ' !G  I =  I T  3355  ' ! O r  CAUSE A 
SOLZER ?/C)ID I!I HOLE. ' I ICKS r?Q C ! J T j  I!I .T3E ?':'!TE3 CIQCLI I  T 
SHALL b!OT ?EDUCE TYE COPlOUCTOR CROSS SECTIOM 3Y '?GRE TYA?!  2 5 " .  

i I = T f ?  AP.E.4 EXCEE3S 513 
9F  PAD A R E ?  A ' ! 0  L I F T E D  O.! 
CI2CI.J:-. 
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U 
1. 15 percent of pad and placed waJ  

missing causing void in hole. 
1. 25 percent of pad miss@ 5ur solder 

is presellt bemeen !ead a d  hole. 

1. Yicks or curs that reduce condsc:or L. Yic!is o r  c x s  !ess c L l n  35 t e r c e n ~  
cross section more  than 25 7ercent. of concuctor c r a s s  seccion. 

2. Voids A condUctor. 3 i a n e c e r  !ess 
than 25 aercecc of conl.~cror :vidth. 
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2.9.11 S s e c i a l  ? a r t s  A: tach~ent .  LXen s p e c i a l  ?arzs  = s t  be a t t ached  c l o s e  

t o  p a r t s  such as r e l a p  headers ,  Leads shal: be ac:ached adjacent  to the 

ccrved or  a o r m l  connection por t ion  of the kook or  c s r z i z a t i x g  dsvice  and 

s h a l l  avoid contact  with the body o r  e e m i n a l  s e a l .  

1 . 9 . i 2  Zlcctri:al Csneacz Contanlnacioz. E:<tztrce eauzion s h a l l  be exerc ised 

>nen so lde r izg  o i r e s  to non-herxet ica l lp  s sa led  switches,  r e i ays  and 

ind icaza r s  or  to  any component or  devFce 5avins  ope3 e l e c t r i c a l  contacc 

su r faces .  

So Flux s h a l l  be added a t  these connecticns.  The absolutz  3 i x h m  of 

c leaning f l u i d  necessary f o r  c l s a n  connec:ions s h a l l  be used and :he devica 

posi t ioned with t e r a i n a l s  d i r c c ~ e d  downward t~  avoid sez?age s r  drainage o f  

concami-acion tovard the device.  On cec=ain  devices wick. +nclosea concacrs 

such as  Grayh i l l  3o:ary Su l t ches ,  no c lean ins  f l u i d  should be used. Cleacing 

s h a l l  be ac=onp!lshed x:th dry  brzsh o r  v l p i n s  0217. 



2.9.13 S o l d e r  SoiFces .  

S p l i c i n g  of ~ l r e s  by aeans of s o l d e r  s l e e v e s  o r  f l ~ i s t ,  s o l d e r  acd cap ohen 

i n d i c a t a d  by :be drawiag o r  f o r  a u t h o r i z e d  re*zork pe r  7aragraph  2.9.13.3 of 

c h i s  s t a n d a r d  i s  approved. E i t h e r  of t he se  s o l d e r  s p l i c a  xechods s h a l l  be 

s t agge red  a long  a s u f f i c i e n t  l e n g t h  a i  ha rnes s  and s h a l l  no t  be  Locacsd 

on bends. 

2.9.13.1 S o l d e r  S l eeve  S o l i c e s .  X axisnrn o f  r ~ o  wl re  znds nay be s p l i c e d  

t o  a  conizinuous k i r e  u s ing  a p p r o p r i a t e  s i z e  s o l d e r  s l e e v e .  ' i i r e s  s h a l l  be 

? r e p a r l a  by n a k i ~ g  a L/G 5 1/15'' window in cha cont inuous  v i r s  i n s u l a t i o n  

a ~ d  s t z i ? p i n g  t h e  a t r a c h i q  w i re  i ~ s u l a t l o n  1!4 - A 1/16".  h::aching v i r e  egds 

s h a l l  be pos i t i oned  90° - 1eo0 a p a r t  on the  cont inuous  v i r s  a l i g a e d  2 
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2 . 3 . 1 3 . 2  So lde red  and C a = ~ e d  S o l l c s s .  h j a x i m m  ? f  6  w i r e  ends say be 

s p l i c e d  : sge ther  by e u i s t i a g ,  s o l d s r i n g  ar.d c a t p i n g  ;.its che a ~ p r o p r i a c e  size 

viro,  c ap .  Prepare  v i r s s  by s t z i t p i n g  i n s u l a t i o n  t o  aLlow 1 / 2  2 1/8" from d 

w i r e  i - s u l a t i o n  t o  end of  r d i s t e d  w i r a s  w i t h  a  mini.=wn of one complete  rdist 

o r  r e v o l u c i o n  b e f o r e  s o l d e r i n g .  A l ign  i n s u l a t i o n  ends un i formly  w i t h i n  i / 3 "  of  

each  oche r  and rdis: wizes t o g e t h e r  a  ainirrrum of one cornplzc= r e v o l u c i o n .  

T:in t o  + 2 L/8" and s o l d e r  m i s t e d  s e r ands  t o g e t h e r .  1;ls:all a p p r s p r i a t z  

s i t e  *dire  cap  and s p o t  tie wire s  cogethe:: 1 / 3  $ 1/16" be lov  w i r e  cap.  Viz= 

cap s h a l l  o v e r l a ?  w i r e  i n s u l a t i o n  by L / 3 "  s i n i x n  a i c e r  s n r i z k i n g .  

APP?C)VES 

Sirs Cap ( T a b l c  I)  
SPOT TI: , r !up t o  X'iG 16 w i r e )  

15 =ore chan 6 v i r e s  a r e  t o  b e  s p l i c e d  t o g e t h e r  use  a d d i t i o n a i  s p l i c e  

a s sembl i e s  and jumper one s p l i c e  r o  t h e  o t h e r .  Jun?ers  sc be izclaced i- 

mhu or' 6  w i r e s .  

U n  of Wires P a r t  No. Coior  

2 Rayclad Tubes, :Clc003CXU Red 
3 -6 Rayclaa Tubes, TCGOC5CiLU Gray 

9 c r  w l r e s  l a r s e r  than  .4WC16, c s e  w i r e  ca? s i z e  a s  zecui:=d. 
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2.9.13.3 I n s t r a c t i a c s  f o r  use of s o l d e r  s l e e v e  o r  ?..is:ed s o l d e r  s p l i c e s  

a f t e r  i n i t i a l  f a b r i c a t i o n  f o r  au tho r i zed  r z p a i r .  (3evork  disposition o r  

F a i l u r s  ' ~ e ~ a i r )  . 
( a )  S p l i c e  s h a l l  be p rope r ly  s t agge red  and l o c a t e d  and meet t he  

requi rcnenes  of  paraqraph 2.9.13.1 o r  2.9.13.2 of t h i s  s  candard. 

(b) Wires t h a t  can be  r e a d i l y  r ep laced  s h a l l  not  be s p l i c e d .  

(c )  No drawins  changes qill be made t o  r e f l e c t  au tho r i zed  r e p a i r s .  

2.9.14 I n s u l a t i o n  s l e e v i q  of  s o l d e r  connect ions  s h a l l  conform t o  the  

drawiag l i s t  of  s a t e r i a l s .  S l eev ing  s h a l l  be i n s t a l l e d  over a l l  s o l d e r  

connect ions  vhere  :he wiro  o r  v i r e s  a x i t  p e q e n d i c u l a r  fzom cSe te rminal  o r  

s o l d e r  cup and the  connect ions  a r e  not  encapsula ted  v i t h  p o t t i n g  compound. 

m e  Lasu la t ion  s l e e v i n g  s h a l i  ove r l ap  onto  &re  insulation a  minimum of 

1/16" o r  d iameter  of v i r e  i n s u l a r i o n  a f t e r  be inp  pos i t i oned  over the  

s o l d e r  'connection. I n s u l a t i o n  s l e e v i n g  s h a l l  not b e  s h r ~ n k  i n  ? l a c e  u n c i l  

a i z a r  f i r 2 1  acceptance  and check ou: of the v i r e d  assembly. 

2.10 :-!echanica 1 - Z l e c r r l c a l  Connecziocs 

Crimped, s o l d e r l e s s  t e r s i n a l s  acd c o n t a c t s  s h a l l  be used v i t h  s t r anded  v i r e  

on ly ,  except  tnac  ~ n e n  i n d i c a t e d  by drawing s o l i d  l eads  may be crimped and 

then so lde red  i n  un insu la t ad  c r b p  t e rmina t ion  d e v i c e s ,  S t randed v i r a  ecds 

s h a l l  no t  be t i nned  when t e r s i n a t e d  i n  crimp t e rmina t ions  o r  s p l i c o s .  L%en 

used ,  the  v i z e /  t emina l / : oo l  combination s h a l l  be i n  accordance v i t h  the  t e rmina l  

n a n ~ f a c t c r e r ' s  recornendat ions  o r  an  e q u i v a l e n t  t o o l  combination per  Xanuiacrur iag  

Zngineering i a s  t r u c  t i o n s .  '&en sub jec t ed  t o  t e s t ,  the aechanica: connect ion  

of the  v i r e  t o  c r i q  dev ice  s h a l l  be such t h a t  the wire  s h a l l  not  p u l l  ou t  

o r  break  a t  :he c r i s p  v l t h  a n  app l i ed  c e n s i l e  fo rce  as f o l l o w s :  
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Wire S i z e  Laad, T e z s i l e  
(Pounds ) 

2.10.1.1 3ut: s p l i c e s  s h a l l b e  cr imped w i t h  t h e  p r o p e r  t o o l s .  Only B u t t  

3 p l i c e s  d e f i n e d  by Drawing a r e  a c c e p t a b l e  e x c e p t  t h o s e  a l l owed  f o r  Author i -  

zed Repa i r  p e r  pa rag raph  2.10.1.2 of t h i s  s t a n d a r d .  B u t t  s p l i c e s  s h a l l  

normal ly  b e  l o c a t e d  n e a r  c o n n e c t o r s  and s t a g g e r e d  3 t o  1 2  inches 

ft3m the  ? i - s  o r  ochez v i r e  tezi-scion ? o i z t  u n l = s s  ocher;=sa d e f i z e d  by 

drawing o r  Xucnotized S e ? a i r .  Su t c  s p l i c e s  s h a i l  not  be l o c a t e d  on a bend. 

m a x i m  of 4 v i r e s  m y  e n t e r  a 3 u t c  S?Lice (mas of 2  w i r z s  per  2nd).  

2.10.1.2 ias t r u c t i o n s  f o r  us* o f  jut :  S p l i c e s  a f t e r  i?.i:iai ~ a c r i c a c F o n  

f o r  Authorized l e p a i -  - (Xevork d i s p o s i t i o c  o r  F a i l u r e  i e ? a i r ) .  

(a) So more than r ~ o  s p l i c e s  s n a l l  be used I:. s e r i e s .  

(b)  S p l i c e s  s h a l l  be s t agge red  a long  a su5f ic ien :  l e o ~ c h  of h a r z e s s .  

( c )  S p l i c e s  s h a l l  :or be 1oca:ed vi:hic 3 inches  of a conzeccsr  
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(d) Wirss t h a t  can r e a d i l y  be replaced s h a l l  not be sp l i ced .  

(e) Sp l i ces  m s c  be i n  view. 

( f )  So drawing change s h a l l  be made t o  r e f l e c t  author ized r e p a i r .  

2.10.1.3 Seleccion of Butt  S p l i c e  and C r i s p  Tcol - S e l e c t i o n  of che ?roper 

s i z e  Su:t S p l i c e  and ?raper crimping t o o l  s t a l l  be ~ a d e  Fa accordance with the 

Ci rcu la r  X i 1  Area t a b l e s  ?er 3utc S p l i c e  acd Wire Size  as follows: 

CIRCl.ZXR XTL .=.A PER 3 C T  S I L I G  & TERYDAL 

C T X C i W  X I L  .-I PER W E  S  IZE 

I AWG XLXZ I CYA 

3uc: S p l i c e  o r  a!-4 
Term Lug :I:.. I 

Ye L ~ O W  

nits 
Ze d  
3 lue  
Ye llav 

S e l e c t  :he Butt, S p l i c e  *Aich hos a  C:W range t o  accommoda:e the P-4 of the = i r e  

Crimp 
Tool 

o r  v i r e  combiaation being crinped.  If the C I A  of the v i r e  f a l l s  wickin the 

202 
3 20 
5 09 

2050 
3260 

P A  range of FJO d i f f e r e n t  s p l i c e s ,  use the l a r z e r  s p l i c e .  7 i l i e r  v i r e  nzy 

aro 
1290 
3260 
5 180 
8230 

be crinped i n  and capped .hen aecessary  t o  meet 0-4 requize=nts .  ?he c r i n p  

cool d i c  co lo r  code m s t  rzatch the co lo r  of the s p l i c e .  
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2.10.1.4 S u t r  s o l i c e  ass*nblv and c r l n u i n e .  The i n s u l a t i o n  s h a l l  be s t r i p p e d  

from wire  ends t o  m e =  the fo l lowing d a e n s i a n s  be fo re  i n s e r t i n g  i n  the  

butc  s p l i c e :  

AHG LO - 19 v i r e  - L / 4  t o  5 /16"  

AJG 20 - 30 wi re  - 3/16 t o  1 /4"  

3e fo re  i n s e r t i o n ,  the  wire  s t r a n d s  should  be f i z g o r  F ~ i s c e d  toge the r  i n  t h e i r  

a a c u r a l  l a y  t o  prevent  p ro t rud ing  o r  c r o s s  over  of s t r a z d s .  h i e n  r . o   ires 

a r e  i n s t a l l e d  i n  one end of a  s p l i c e ,  ~ 3 e y  s a y  be f i n g e r  tw i s t ed  e ~ g e c h e r  

31 th  i n s u l a t i o n  encs a l igned  evenly  f o r  s a s i e r  a s senb ly .  

In sezc  the  ?re?ared  wi re  o r    ires i 2 t o  the  s ? l i c e  m t i l  i t  bottoms a g a i n s t  ;he 

s t o p  v i s i b l e  i n  the  i n s p e c t i ~ n  v inaov u s i q  a  s!igi?: ; ~ i i s t i r . g  mocign i n  :he 

d i r e c t i a r .  of normal s t r a n d  r z i s  t i n g .  

-- 
h l = e r  c r i s p i n g  che ~ i r e  s t z a a d s  s h a l l  be v i s i b l e  i 2  :he i ~ s ? e c t i c n  wiccow i u c  

not  ex t end ins  over  l / 2  of  t h e  c e n t e r  s t o p .  

%ere  s h a i l  be 50 wire  i n s u l a t i o n  v i s i j l e  i n  Lie Lnspeczion ~ i a a o v  o r  jar., v l r e  

snowi:g a t  the  i n s u l a t i o n  crimp. 



1- Bare w:re w u l d  shov a t  Fnsul  c r i s p .  

2- Wire sc rands  n o t  v i s i b l e  i n  uindov. 

3- ULra s t r a r d s  extend over 1 / 2  s top .  

4- Insula t ior r  u r t ends  i n t o  conductor  
c r4bp  a r e a .  
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1- I n s u l a t i o n  p rope r ly  pos i t i oned  
i n  i n s u l  crimp a r e a .  

2- Conductor p rope r ly  posi:ioned ia 
c r i n p  a roa  a d  v i s i b l e  i n  window. 

3- Wiro s t r a n d s  ~ i s i b l e  i n  -dndov 
and noc pas: l i 2  o f  s t o p .  

4 -  n r e e  t o  s i x  i n c h  f i l l a r  r a r e  zapped 

2.10.2 T e r a i n a l  Lugs 

Only te r rn iaa ls  de f ined  by the  drawing s h a l l  be used. ZrorsalLp the re  s h a l l  b e  one 

v i r e  per  t e r s i n a l ,  except  t h a t  -&en the  number of w i re s  t e z d z a c i n 3  a t  a s t u d  

exceeds the  number of t e rmina l  lugs  the s t u d  w i l l  accommodate, note  than one 

v i r e  s a y  be crimped l e t  lug. 

2.10.2.1 S e l e c t i o n  of  t e r s i n a l  lugs  and trap t o o l  s h a l l  be made i n  accordznce 

v i t n  the  c i r c u l a r  Xi1 Area t a b l e s  i n  ?aragraph 2.10.1.3. The c r i - q  t o o l  d i e  

c a l o r  code m u s t  s a t c h  the  c o l o r  of the  t e r P i n a l  lug .  
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2.10.2.2 Tsrmica i  Lut Asseablv ar.d C r i z o i ~ t .  T3e i c s u l a t i o n  s h a l l  be s t r i p p e d  

from the  = i r e  ends to  m e :  che fo l l3wing  d i n e x i o n s  before  inser:i5g i n  che 

t e r p i n a l s  . 
iWG 10 - 19 wi re  - 114 :O 5/16" 

BWG 20 - 30 v i r e  - 3/16 t o  llle" 

3er 'otz i n s e r t i o n ,  the  vire scrands  should be f i n g e r  cuis tea  cogecher i n  :heir 

z a c u r a l  l a y .  The s:zipped c3nduc:or p ro t rud ing  thraugh che i s n i n a i  i a r r s l  s h a l l  

5e f l u s h  a s  a min. and v i t h  max. s o  a s  aoc t3 in:erferc =i:h f i n a l  i n s c a l l a c i o n .  

A .  Scacds procrudixg i n t o  i n s t a l l a t i o n  A .  Proper c r i a ~  f o r  s p e c i f i e d  
h o l e  . type c t r n i z a l .  

3 .  Znder-crimped. 3 .  St rands  v i s i j l e  and w i l l  
C .  S t r ands  not  v i s i b l e .  no: i n t e r f e r e  wi th  
9. Over-czinped. i x s c a l l a c i o n .  
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2.10.3 Crimo Connector Con t rc t s  

For crFmp s t y l e  coanec to r s ,  a l l  wi:e s h a l l  be a s seab led  so  a s  :o a l low 

f l e x i b i l i t y .  There s h a l l  be no undue s t r e s s  on v i r e s .  

P r i o r  t o  i n s e r t i o a  o f  c o n t a c t  i n t o  the  connector ,  t h e r e  s h a l l  be no evidence of 

' . r e  be ing  b e a t  o r  d i s t o r t o d  a t  t he  crimp j o i n t .  '&en i n s e r t i z g  c o n t a c t  Lnto 

connec to r ,  t he  proper  i n s e r t i o n  t o o l  s h a l l  be used 30 wire  i s  not  ben t  o r  

d i s t o r t e d  a t  t he  crimp j o i n t  i n  any way. 

Crimp style connectors  s h a l l  have unusod concac:s i c s z a l l e d  t3  in su ra  jOZ of 

conneccsr  f i l l e d .  

Crisp s t y l e  connectors  w i t 5  r a a r  snvi rormenta1  s e a l  geocmet s h a l l  have g r o m e t  

s e a l i n g  plugs i n s t a l l e d  Fa a l l  unused r e a r  c a v i t i e s .  

1,. 10.3.1 Yachined . o l i d  S a r z e l  Contac ts .  Wires s h c l l  be s t r i p p e d  t o  a l low 

i n s u l a t i o n  gap a s  follcrvs w i t h  ?s i re  5octomed i n  contac: c r i q  b a r r o l :  

YLn. - I n s u l a t i o n  f l u s h  vi-S1 back of c r i ?  i a r r e i  

Hax. - 5 /64"  

m e  proper crimp t o o l  s h a l l  be  used and c r i s p  i a d e n t s  c e n t s r e d  so  a s  not  t 3  

causo any deformat ion  a t  r e a r  of crimp b a r r a l  o r  a t  inspecZion p o r t .  
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A. I n s u l a t i o n  gap oxceediag  naxima 
of 5/64 (0.078). 

3. S t r a n d s  noc v i s i b l e  o r  s t r a n d s  a r e  
p r o t r u d i n g  -Arough inspec tLon p o r t .  

C.  I n d e n t s  on r e a r  of j a r r e 1  caus ing  
d e f o r s a t i o n .  

o  I a s u l a e i o n  Suooor t  Contac ts  

SOT .A.P?BOVZD 

A.  I n s u l a t i o n  gap 
i n :  I n s u i a t i o n  f l u s h  ; r ich  'Jack of 

crimp b a r r e  1. 
Hax: j / 5 4  (0.78) 

3 .  S t r a c a s  - ~ i s L 5 l z  in i n s p e c t i o n  porz  

C .  I nden t s  u n i f 3 r x l y  c e n t e r e d  and 
away from r e a r  o i  : a x e ? .  

A .  Conduc:ar i n s u i a c i o n  i n  c r k p  a r e a .  A .  Conductor insulation wi:hin 
i n s u l a c i o n  sujpor:  b a r r e l  j u t  

3. S t r a n d s  xo t  v i s i b l e  z r  s t r a n d s  a r e  no t  w i t h i a  cr-krp a r e a .  
procrt lding thraugh  i a s p e c t o r  p o r t .  

0 .  Crinp i n d e n t s  un i formly  ce5:erad 
C. Cr lnp  i x d e n t s  noc i n  cor rec :  l oca -  and away from r e a r  of j a r ~ e l .  

t i o n  p e t  approved t o o l i n g .  
C.  S t r a n d s  v i s i b l e  ~ h r o u g h  i n s ~ e c : i o n  

p o r t  a ~ d  appear  t 3  5e boc:sm~d. 
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2.10.3.2 Stamn forned  cantaczs. A11 c o n t a c t s  v l c h  open cab i n s u l a t i o n  and 

cocductor  c r i r z ~  tangs s h a l l  have wi re s  s t r i p p e d  so  t h a t  the w i r e  i n s u l a t i o n  

extends through che i n s u l a t i o n  c r i n p  tang  b u t  not  i n t o  the  conductor  crimp. 

The conductor  e-cased s t r a n d s  s h a l l  be through the  conduccot crimp tangs bu t  

not  overlapped o r  fanned onto   he coneacr  barrel. 

N O T  APPROVED 

I n s u l a r i o n  ex teads  i n t o  couduccor 
c r h a  a r e a .  

Conduccor straacs ove=lap?ed onco 
coneact  barzel. 

i n s u l a t i o n  t o c  v i s i b l e  a t  cad of 
i n s u l .  crimp area. Conduc:or s t r a n d s  
not  v F s i b l e  a t  end of conduc=or 
crimp a r e a .  

Conductor Tang 
Iasul. Tang Contact  Barrel 

d - - e-- - 
Proper pos ic ion  of iz i su lac lsn  end 
and conductor  s t r a n d s .  

Proper ? o s i c i o n  of i n s u l a t i o n  end 
and conductor  end. 
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2.10.4 Yize W r a ~  Ccncec t i a a s  

A s o l d e r l a s s  *napped  connection Fs a number o f  t u r n s  o f  s o l i d  w i r e  -sapped on:o 

a  squa re  Fosr  de s igned  f o r  t h a t  ?urpose .  

P i r e  v r a p p i a g  say be accomplished by S l e c z r i c  2and Gun, Gardner  Denver 

s o d e l  14 x 2-3 o r  e q u i v a l e n t  w i th  a i r  and S l eeve  pe r  w n  r a n u l a c r u r e r s  

- 

I s u l a c i o n  s c r i p p i n g  s h a i l  be accornulish+d by !ko,r=i s t r i ? p i a p  o r  by ? r e c i s i o n  

r c h a n i c a l  s c r i p p e r  vh i ck  produce no x i cks  3r aanage :a ex?oscd canduc:or. 

The a i n i n m  au3ber  or' un i r r su la ted  mr?s o f  . v i r e  t o  produce a  s a t i s f a c ~ o r y  

and r e l i a b l e  e l e c : r l c a l  connec t i on  s n a l i  be  a s  d e l i n e a c s d  L 3  t he  f o l l o v i n g  : tb lo :  

-- 
A :xrn of  ~ i r e  i s  de f ined  a s  a c a a p l e c a ,  s i r rg le  h e l i c a l  r i a g  of 
* i r e  wrapped 360° around a  post. 

XWG Wire 

20 
2 5 
26 
24 
22 
20 
18 
L 6 

So. o f  Turns 

7 - 
; 

6 
I 

5 
4 
4 
4 
3 
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2.10.4 (cont inued)  

X a o a i f t e d  wire  T z a p  canneczion s h a l l  be used which r e q u i r e s  t h a t  the s t a r t  

of the u i r e  v~rapping  t o  the corminal hava a s  a  a i a i m m ,  i n s u l a t e d  p o r t i o n  of  

the wire n a p ~ e d  araund 3 cor-ers  of the  t z r a i n a l  ( 2  turrrs m.). 

X O T  APPROVED 

Less than  7 :urns u n i n s u l a t e d  
AKG 30 u i r e .  

I c s u l a t e d  p o r t i o n  of % i r e  aoc 
.mapped ar0ur.d 3 c o r a e r s .  

Seven t x r z s  a i n  s n i x s u l a t e d  
AWG 30 v i r e .  

I n s u l a t e d  Tortior.  of wire  
mapped a r o ~ n d  3 co rne r s  of 

t e r n  pos t .  
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2.10.4 .  L Xequirenents for  so i2sr  l e s s  w i r s  vra?pixg include :he ZaLLowizg: 

A. E a d  ; a i l  require-nts - sax. of one wire diameter,. 

Xire usac 
as gauge 

3 .  T u n s  acd Insulation Wrap - 

NOT UPBOVED - 

. I z s u i f i c i s n t  turm of  s t=i?ped -dire. Suff i : lent  t 7 ~ n . s  of  both stri~ped 
and insula-ed v i z e .  - . Insuff i c i e c t  turjs of insulatad wire. 



SOT .AP?40ED 

WTG MOD-5A 
47A380052 

SEPTEMBER, 1982 

1. Excessive spacing or saps berzeen 1. Individual gaps ierdean :urns. 
turzs .  In excess of jO per cant  l e s s  than one-half the ~ i i e  
o f  wire diameter. diameter. Exclusive of Zrps on 

f i r s t  or las t  t x r z .  

C .  Insulation damage. Damaged insulat ion as. a r e s u l t  of  s t r i c p i q  or :;rappin2 
is not pernissi'ble. 
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D .  ;Jra:, Lzvels  aca 2ositLoning - X =taxinun of  t h ree  Xrap Levels i s  

p e r n i s s i b l e .  So ?art of  the *.cap tonnec:ion s h a l l  extend onto the 

tapered s e c t i o n  of  the t e r z i 3 a l .  

Lcj 

-3P ,VaAC 3 E L 3 ' N  . V S A ?  =CS' A P E X  



3. Overla? and G-~err~rap  of  Caaaect iocs  - X connect ion  sha lL a o t  ove r l ap  

ano the r  -vrapped c o n ~ e c c i o n  except  t h a t  ehe ead t a i l  of  any connec t ioc  

may be overlapped by the  f i r s t  t u r x  o f  a base conductor .  

O v e r z a p p i n g ,  i . e . ,  a p i l i n g  up  of  succeeding eurns of  wire  over  one o r  

more przvious  t z r n s  s h a l l  a o t  be al lowed.  

N O T  X P P R O E D  

1. Wire ove r l aps  Lower connect ion  

2 .  F i r s  ovarsrapped on l o v e r  t u r a s  . 
1. Xo over La? sr o v e m a p p i a g  of 

:urns ev iden t .  

2 .  The end t a i l  of a connect ion  
e n t  t x : :  may ove r l ap  the  adjac,  

provided the  ovezia? does not 
extend around nore  than  one 
co rne r  o f  the  t e r z i n a l .  
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. Soide r ing  t a  w i re  n a p  cerzi inals  - S o l d e r l e s s  -capped connect ions  and 

s o l d e t e d  o r  ochar connect ions  3ay be used on che sace : ez3iaa ls  p r o v i d i q  

t h e  t e rmina l  1ensrh  f o r  the  s o l d e r l e s s  vra?ped connect ion  i s  f r e e  of 

s o l d e r  o r  contami; lat ioa depos i t e d  trom the s o l d e r  process.  

G. Wire Dress ing  of  S i r e  Wrap Wire - m e  wire  s h a l l  be d re s sed  i n  such a  naoner 

t h a t  i t  *dl1 no t  cand t o  unwrap :he connection.  Vizes s h a l l  be kept  a s  s h o r t  

a s  p o s s i 3 l e ,  however, ciiere sha lL be sur'f:ci=nc s l a c k  so  as t o  j r e v e u t  

s t r e s s  on e i t h e r  the  wire  o r  : s r d n a l .  

The r o u t i a g  o r  d r a s s i a g  of v i r e s  on a vFre n a p  board w i l l  be gover2ed by 

the  des ign .  Wires s h a l l  be randon l a y  ard  s h a l l  Lay v i c h i a  the  conf ines  of 

t a r n i n a l  pos t s  both i n  v e r t i c a l  and l a t a r a l  ?Lrnes so a s  nor t o  i n t e r f e r e  

' d i h  o t h e r  boards o r  = t i 2 3  guide s l o t s .  

C i r e s  rou ted  around c a r n e r i n g  ~ o s t s  s h a l l  be d re s sed  away fsom the 70s: 

so  no t z n s i o n  i s  p laced  on che posc o r  che v i r e .  Taut  o r  damaged wires 

a r c  nor accoptablo .  

1. Tsnsion on the v i r e  would :cad t o  1. Xire  dzess  from connect ion  i n  s ~ c h  a  
u m a p  the connection.  sanner :Sat uxrrapping zill z o t  occur - 

? . - ,aunt  - a r e  a r m n d  ? o s t  cauld  d-32 vhen t ens ion  i s  app l i ed  :o vire .  
v i z e  o r  be3d ?os t s .  2 .  Gererous 4adius  iz sr i ra  f s r a e d  - 

avay from c o r z e r i q  gos r .  
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.. . levra??Las - !..%en a coxec:ion does ~ o t  a e e t  the  requirements s f  t h i s  scaccard 

a r  dur ins  rework, rke ;rap w i l l  be rakan a f  F t:.e josc v=th an ;mwra??ing t o o l  & 

Sever u m a p  a conductor by p u i l i n g  on i t  and never s t r a i g h t e n  out a v i r o  and - 
re-vrap i t .  I f  wire i s  or' s u f f i c i e n t  l t n g t h ,  c u t  off  &e previously  

mapped end and re - s  :rip. Otherdise , r=p  lace  the e n t i r e .  rJ i re .  

Do ao t  a e t t n p t  to  c o t r ~ c :  a se?ara tad v i r e  m a p  by 7ushinq down on the 

wrap. T3is w i l l  a f f s c t  the E l e c t r i c a l  connection. 

2.10 .L . 2  3and Xi== Vraz ?rgcedurc.  

A .  Locata Vrap - posts  i r o n  the r z n n l ~ g  l i s  t .  Place a p l r s t i c  or  v i r e  cap on 

eack wrap post .  This cap v i l l  func t ion  to loca te  ?os:s a f t e r  wize 

has been loaded i a t o  gun. 

9. Ysiag y i r e  from a t e e 1  or  pre-cut  and pre-scrl??ed v i r e ,  s e l e c t  progez 

Lsngzh wirz o r  s t r i p  v i r e  from r e e l  usi2g the rna l  or  p r s c i s i o n  zechanical  

v i r e  s t r i p p e r s .  

C. Insarc  s t r i p p e d  wire i n t o  che v i r e  feed s l o t  or' :ool b i t  unt11 i t  bottoms. 

This v i l l  i n s c r e  a vrap with the proper nuuber s f  turns  of i n s u i a t i o n  and 

bare cocdcc=or. aecd the v i r e  over the shouldar of  the gcr. . , r e  anchor, 

then s l i d e  t o o l  b i t  aver map-pos t u n t i l  protruding wire bot;oms on posc 

or  7revious - n a p  l e v e l .  

See Figure 111 and FJ. 
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D. Xakiag c e r t a i n  :he b i t  i s  h e l d  pe r7end icu la r  t o  base  of the  pos t  t o  prevent  

bendins  o r  m r r i n g  the  f f n i s h  of  the pas:, r o t a t e  t he  s n  u c t i l  the w i r 2  

i s  poinced i a  che d i r s c t i o n  of  t he  second m a p  pos t .  

. S t i l l  aaking  c e r t a i a  the  b i t  i s  h e l d  per?endicular  t o  t he  base  of t he  

p o s t ,  p r e s s  t he  t r i g g e r .  The weight  of t h e  gun =ill provide s u f f i c i e n t  

p r e s s u r e  t o  nake a q u a l i f i e d  w a s .  

T5e m a p - ? o s t  s h a l l  no t  be t u n e d  o r  *isced s o r e  than  10 degrees  nor 

s h a l l  i t  be bent  t o  raduce t h e  a i r  - gap betveen a d j a c e n t  u n i x s u l a t s d  

conduc:ors o r  70s ts t o  l e s s  than 0.050". 

3 .  ~ b u t e  wi re  t o  second t e rmina l ,  p re?are  w i r a ,  load  gun and m a p  per  previous 

steps i n  :his ?aragraph.  

2.10.4.3 P r o t e c t i o n  acd R a a d l i 2 ~  of 3 i s e  Wrao 3oa rds .  Operat ions p r i o r  t o  

w a p p i n g  s h a l l  no t  impai r  t ne  board ( d i r t ,  z e r a l  c h i p ,  ben: pins, contamiza tes ,  

e t c . )  ts t he  e x t e n t  t h a t  connections made a r e  c o t  capabie  of a e e t i n g  a l l  of 

the  :zquFraaents i n  t h i s  s t anda rd .  

The t z n n i n a l  s h a l l  not be s u b j e c t e d  t o  ope ra t ions  t h a t  w i l l  descroy  corxer  

shs.r?oess o r  b a s i c  t e d n a l  c r o s s  s e c t i o n  a long the vrapping  lenqth .  

The t a t n i x l s  s h a l l  not  be de fo r sed  o r  bent  a long the  - c a p p i a s  l eng th  s o  as 

t o  orzvent  easy i k s e r t i o n  of  the t s r z i n a l  i n t o  the  vrappixg  t o o l .  

S u i t a b l e  c o n t a i n e r s  and /o r  p r o t e c t i v e  rcacorial  s h a l l  be used t3  trans7or:  

and s core wi re  - . a p p e d  boards .  
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2 . 1 1  Z a b r l c a c i o n  C r i c e z i a  f 2 r  C:nr.eczsrs 

2 .  A l l  znused h o i ~ s  I2 h e ~ e c i c  s e a l i x 3  S r c m e t s  s h a l l  5 a v e  a  g z o m e c  

s e a l i c g  ? i u g  L.n.ssrc,eC. 3rav',cg w i l l  s ? e c i f y  s i z e  acd eype of s e a l i n g  71:s 

t o  u s e ,  v h e r a  ? l u g s  a r e  not z o n a l l y  s u p p l i z d  vith c o n n e c c c r .  

2 .11.2 A 1 1  c a b l e  conr .ectsr  back  s h e l l s  and c a b l e  clamps and c h a s s i s  conneczor  : m  

a u t s  a r e  co 5 e  t l g h c e z e d  w i t h  c o n n e c t o r  p l i e r s ,  s p a n n e r  .wrench o r  o c h e r  s u i t a b l e  

hand r o o l s  . 
2.11.3 Idhere c e c e s s a r y  co ac5.iave p r o p e r  b i r e  b u n d l e  s u p p o r c  w i t h  a  g e n e r a l  

c u t y  c a b l e  c lamp,  b u n d l e  d i a n e c a r  s h a l i  5 e  b u i i :  up u s i n g  I n s u l a e i z n  s l e e v i n g  

o r  electrical t a p e  a s  needed.  

2 .11 .b  I f  a  s p e c l f i c  c o n n e c t o r  o r i e n t a t i o n  i s  c o t  d e f i n e d  b y  :he d r s w i n g ,  c h a s s i s  

noun[ comec:ors s h a l l  b e  o r l e n t e d  ~ i t h  a a j o r  k d e x  t;xorc zap c f  ? a n e l  o r  ckassLs  . 

2.12 3 r a a k  O u t s .  

2 reakoucs  s h a l l  b e  c o n z t o l l z d  d u r i n g  2 . a c r i c a : i ~ n  a r a  s h a l l  ? r o v l d e  a  aizL-.u= o f  

s c r e s s  on :he csnduc:ors ia :he a r e a  of :he 5er.d. 

Tnerc  r t a u i r e d  f o r  ? r o c e c t F o n  f o r  s u b s e ~ u e n t  h a n c l i n g  o r  j e c a u s e  t h e  condu=:zrs 

e x c s e d  =he n i n k u m  bend r ~ d i u s ,  t z p e  o r  o c h e r  s p e c i f i e d  means s h a l l  b e  used =a 

s u p p o r t  t h e  b r e a k o u t .  

See  p a r a s r a ? h  2 . 5 . 2  of t h i s  s t a n d a r d  f o r  s t r o s s  r e l i e f  r c q u i r a a e n c s  a =  5 r c a k c c r s  

azd  ? a r a g r z ? h  2 . 6 . i  f a r  Lacing a3a tioL?,?q r a q u l r e x e n t s  zz  b r a a k o u c s .  

2.13 Insulation S l e e - r h o ,  

The r:;ye acd  l o c r t i o n  of s l t e v i a g  s h a l l  5 e  s p e c i f  Led CR a s s e s b l y  d r a w i x g ,  exco?c 

:ha: i . u u l a t i c n  s i e e v i a g  I r z n  =he drzwl-g o a c o r i a i  lis: J a y  3 e  added over  7 i - r ~  

b u n d l e s  a: ? o c o n t i a l  a b r a s i o n  a r e a s  o r  co p r o v i d e  a  f l e u i b l s  bend a r e a  or' a  - 
b u n c l e .  >::en added f o r  t h e s e  r e a s o n s ,  t h e  i ? s . u l a t i o n  s l e e v i n g  s h a l l  5 e  s p e c  t i e ?  

13 ? l a c e  a t  e a c h  end of s l e c v l n g .  I 
S e l e c t i o n  of :he a p p r o p r i a c a  s i z e  s i e e v l z g   ill 5 e  ; c c m p l i s h e d  a r  f a b r i c a c i o ? .  - 
a d  s h a l l  b e  10 co 302 l a r g e r  :hait t h e  Eean d iamezcr  of t h e  x i r e  b u n c l e .  

I 

- . .  Cabla  1acir.g an2 t i a s  s t h a l l  b e  r m o v e d  f r x  ole=-red a r e a s  c: :=o,.-s. 

I 
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2.13.1 Cable s l e a v i a g  z a t a r i a l  aay  be v i n y l  t hemof i : ,  b r a ided  o r  a t h e r  

a p ~ r o v e d  a a c a r i a l  l i s t e d  on drawing ? a r t s  l i s t .  fa a l l  c a s e s  t he  s l e e v i c g  

s h a l l  ex:snd through the  cocnec:or s t r a i n  r e l i s f  clampinq dev lce  and be 

secured  uader t h e  clamp by use of t a p e ,  o r  build-up of c a b i e  diamecer a s  

r e q u i r e d  f o r  a  :ighe f i t .  

Lien bra ided  s l e e v i a q  such as Ben-Ear "'Lupando" Is used ,  i: s h a l l  be c u t  us ing  

a  h o t  k n i f e  o r  ho t  b l a d e  dev ice  i n  o rde r  t 3  f u s e  t h e  C U E  s t r a n d s  and 

e l i n i n a t e  the  tendency of  5 r a i d  ends fzay-3g.  

Braided s l e e v i n q  s h a l l  be  i n s t a l l e d  vi:n c u t  ends r'alded o r  "cn2f=d" i-?sFde 

f o r  b p r o v e d  appearancy and to  f u r t h e r  prevenc f r a y i z g  o r  canage t o  c u t  ands.  

2.lA Sh ie ld  T e r n i n a t i c n  

S h i e l d  :en iaac ior rs  s h a l l  have no sharp  adges o r  i r ayed  s h i e l d  encs =ha= a ighc  

ab rade ,  p i e r c e ,  c u t  o r  o t h e r ~ i s e  damage conductor  i n s u l a t i o n .  

Excreae c a r e  s h a l l  be c ~ e r c i s e d  chac s h i e l d s  a r e  not  shorcod t o  the  cancer  

S h i e l d  :ie d u p e r  w i re s  a r e  t o  b e  s t r a n d e d ,  i n s u l a t e d  XIJG 20 b l a c k ,  zaae  as 

s h o r t  as ? r a c t i c a l  vFih a  L" rnauimm loop axd secl lrec i n t o  the  bundle .  

2 . .  I n d i v i d u a l  Sh ie lds  . A 1 1  s h i e l d s  s h a l l  be cen ina :ec  a s  s h c ~ n  i n  o i r h e z  
-. r l g u r e  V us ing  s l e e v i n q  per  Table  1 o r  e q u i - ~ a l a n t  o r  per F igure  VI. F i g .  V is  

pr 'e fer red  and s h a l l  be ussd f o r  a l l  f l o a c i a g  s h i e l d s  o r  :here s h i e l d s  a r e  

t i e d  by use  of a  f e e c  through s o l d e r  s l e e v e .  F igure  V-i i s  an a l t e r n a t e  s e thod  

and may be used f o r  a  t e m i n a t i o n  and t i e  poin: i n  c e r t a i z  a r e a s  where space 

is l 3 i c e d .  
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I 2 - 1 3. -0 PRICR T O  I N S T A L L A T I G N  

E X P C S Z a  SHIP-D SHALL 3E - 
l iI6 - 18/32 

S H I E L D  T I E  W I R E  
( 2  MAX.)'-\ SOLZER f L E E v S  
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- 
2.14.1.1 S h i e l d  t i t   ires s h a l l  i e  t i e d  t o  s i x g l s  o r  3ul:i-conduccor 

s h i e l d e d  cab12 u s i 3 ~  s o l d e r  s  l a eves  i n s  t a l l t d  a s  show. i n  Figure V I  o r  

F igu re  V I I .  Fi,rure 'JII i s  p r e f e r r e d  .==hod 

S o l d e r  s l s e v e s  a t  t e m i n a l  boards  s h a l l  l i e  i n  t he  main  run of t he  hazness  and 

shail l i e  a  miaimurn of  3 / 4  L3ch t o  a csxiinum o f  1 1/2 i nches  from che r ' i r s c  

breakout  f o r  a u l c i - c o n d u c t o r  c a b l e .  For s i ~ g l e  cacduc to r  cab12 t h e  shield shall 

be :er=liaacoc ? / 2  t~ 519" horn a f c  sdpe of :he t o rmina l  lug. 

SINGLE .3! M U L T k  

SCLCE4 S L Z Z E  PLE CSNL'LJCTCR 

FOR Slf E AND TYPE CABLE 

T O  3E USED. S E E  . 
TABLE I L !EXP3SE3 SilIELD 

P w SCLDE3 
SLEEVE 

FIG<= VII. 

So lde r  Slse-re  I3scal la : ion 3e raii 
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2.14. !. 2 I n d i v i d u a l  3 h i s l d s .  For s o l d e r  type connectors and c r i z p  ; F e  

s o n c e c t a r s  v i t h o u r  zrrvironaental  grommets unless otherwise specified on 

che Detail Drawing, shields of single conductor shielded cable shall be 

terminated within 3/8" max. from aft edge of solder cup or contact. 

S h i e l d s  of  ml tL-conauc ro r  s h i e l d e d  cab le  s h a l l  be t=r;nina:ei a  za.uLmm of 

1" from af: e d j e  ol s o l d e r  cup o r  c o n t a c t  f o r  s c r a i n  r e l i e f  o r  u ~ p o c c a a  

,COLOR XIXE SIZE 

c o m e c t o r s  o r  3/8" f o r  po t t ed  connectors .  

PART YO. 

S i - ~ l ~ l e  ==es s h a l l  j e  f e e =  through s a l d e r  s leeves  ? e r  Figure :?;I as a ? r e f e r r s t  

== tho= ,  2nd scaqgered 1 co 3" from solder =-= oi- c o n t a c t .  Sad o f  s h i e l d  s z l = ~ r  

s l e e v e  s h i e l d  t i e  and := r s i3a t ion  ? e r  P i q l t e  V I  i s  acceptable on ly  r h e s  221F32d 

by drawins o r  r equ i r ed  because of  1iini:ea space .  

S C 

S2S 22-16 
Z2S 2 2 - 2 0  

SCS 
T2S 
T3S 
T4S 

See FLgura  C I I I  f o r  i 3 d i v i d u a l  s h i e l d  i n s e a l l a c i o n  f o r  s o l d e r  connectors aca  

c r b ?  conneccozs v i chou t  environmental  grommets. 

U Y C L A D  E 3 E S  Dl00 1 3 1ue 

U Y C W  TU3ES 9101 

R A Y C X  E 3 E S  DL03 

Slue  

3 l ue  

i 
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IRES FFICM S C L O E 3  SLEEVE 
SOLD'R S?L!CE. SEE TO SOLDG! SPLICE TC 3E 
o A R A G % A P "  2 . 9 .  ! 3 . 2  AWG 20 A N 0  A MAXIMUM CF 4 
OF T*IS  STA:I?ARD 7 r INOlES IN LENGT'd. 

S H  IELO +=RAW INATICN CZVEZ! 

SillELJE3 CABLE L 3 , 9  MAX. 

CR I PIECE 
JU MP 3 

MUL TlPLE 
CONCUCrCR SEE FIG. v !  I P m E D  CC++ 
S n l E L O  CABLE 

I IN. iMAX r'm 
CCHNECTCFS 
W I T H  STZAlN 
9 EL! EF L A I M P  C. 

SOLDER CO33ZCTORS 
& C X P f  CONECTORS YZiEGUT 

ENVIROhNE?JTAL GRO>!XET 

2 . N .  1.3 Individual S h i s l d s  . ?or  Crimp Connectors g i t h  snvirorsler . tal  S r o m e c ,  

u n l e s s  o therwise  s p e c i f i e d  on d e t a i l  d r a t - i q  s h i e l d  s h a l l  b e  t e rn inaced  wichiri 

one i x h  of r e a r  s u r f a c e  of snvironrnencal srommec -2hen g r s m e c  i s  i n  assenbled  

~ o s i t i o r .  S h i e l d  t i e s  s h a l l  3e feed  tkraugh s o l d e r  s l e e v e s  ? s r  F igure  711 =cd 

s:aggered 2 :a 5 inches from che s m ~ c a c t s .  See Figure  LY f a r  i c a i - ~ i d u a l  s n i z l d  

i n s t a l l a c i o n  l o r  c r i n p  :7pe ccnnectors  v i t h  environmer.ta1 grommet. 
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WlRES FRSM S.TXI3ER SLEEVE T O  SCLCER S 7 b l r "  70 3E 
A W G  20 3UCK A N C  A MAXIMUM C F a  INC-IES IN LZNGT% 

SEE ? A ? . \ .  2 . 9 ,  1 3 . 1  

r CR ;3NE P IEG' JUMPS3 

- S i l l E L C  TERWINATICN CSVE4 
i S E E  f l G U R E  '1 

C3NCiJCTZR Sii l EL:= 

C 2 I ) W P  S T Y L E  

\ 

\ 
'-SCLCER SLEE'JZ 

2-5 INCirES F2SM ?IN 

SEE =!G. '/I1 

2 . 1 4 . 2  Shi .  Ldin2 Grauss o f  Cocductors . When s p e c i f i e d  5;: drawing, sroups 

o f  u c s n i e i d e d  conduccors s h a l l  5 e  s h i e l d e d  u s i x s  capper i r a i i  2r.d shr ink  

s l e e v i x ~  s r  t a s e  per :he draxing Lis: o f  z a c e r l z l s  ? e r  ? i g ~ r =  S.  

? e r x i n a c i o n  ar.d/or s h i ~ l d  t i e s  sha i :  then be L ~ s : = i l = d  ?er  a;pli:zSl: -,arzs 

of ?aragrs?h 2 . 1 4 .  L o f  :his s tandard.  
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LJNSHICL3E3 / 
CCNDL'CTCRS 

2.14.3 S h i e l d i n g  Cables o r  Sundles.  m e n  s p e c i f i e d  by 3raKing, o v e r a l l  

s h i e l d i z g  of Cables s h a l l  be accomplished by i n s t a l l i n g  copper b r a i d  of 

a p p r o p r i a t e  s i z e  t o  s t r e t c h  snug on t h e  w i r e s  and s h r i n k  s l e e v i n g  o r  

t a p e  p e r  drawing l is t  o f  m a t e r i a l s .  The comple te  l e n g t h  of exposed 

b r a i d  s h a l l  be  covered  w i t h  i n s u l a t i o n  s l e e v i n g  p e r  Drawing l i s t  of 

m a t e r i a l s .  

Overa i l  s h l e  lded Cab Le carzi inat ions a n d l s r  s h i e l d  t i e  s h a l l  be i n s  c a l l e d  

' ? e r  sanufac:urer1s racoamendation when us ing  =I addp te r s  o r  a s  de f ined  by 

the  drawing. 

Overa l l  s h i e l d e d  Cable torminat ions  azd lo r  s h i e l d  t i e  s h a l l  be i n s t a l l e d  

per  F i ~ u r e  X I  r h e n  us inp  non-LFI ty?e connectors  o r  ada?cers .  
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i r OPIE TVR?!  OF 3US ! { IRE : , I ITI-!  S ? . A I D  COL3E3 O\/E? 
5 S O L D E R E D  3 6 T 0 .  

COPIF!. A!JG 2 0  ? L A C K  Ir!IPE !.!IT3 S T I P P E D  ??ID 

\ F A F I N E D  5 SOLDE3E3 70 3 R A  I 0. T5.9.Y I '147Z .' 

2.15 ?ot:iza 

2 .15 .1  P o t r i n ~ .  Connectors that can be 7octed s h a l l  be potted on17 vhee 

s p e c i f i t d  on drawing. 

2 .15 .2  X s e a l e r  s h a l l  be used when pot:inq cocxectors w i t h  f i o a c i x g  p ins .  

2 . 1 5 . 3  X r e l e a s e  cgcnc s h a l l  be used -he= eke ?act ing  boot i s  co be resoved 

a f t e z  cure. 

2 .15 .4  The f i z s c  s evera l  t i e s  :ran r t a r  of  p o t z i q  boot s h a l l  be Lnscai l tc  

o c l y  a l ~ e r  ?occizg  has curod. 
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2.1j.5 >inere d e n s i t y  of v i r e s  j e r ~ i s ,  each wire  s h a l l  be s u f f i c i e n t l y  

separated from a l l  gchers  :o perni :  cornplate e n c a p s u l a t i o n  by p o t t i 5 g  a t  the 

p o i n t  of e e r n i c a t i o n .  

2.15.6 The top  of  t he  pot:ing s h a l i  be w i t h i n  1/16 inch 05 the  top of  t he  

cup ( e i t h e r  above o r  below). This restriction does not  a?ply  co t h e  f i l l e t  

of  poczing around :he wi re s .  (See Figure  X I I )  . F i l l e t  d-ze t o  n e n i s c u s  nay 

r i s e  a c  a d d i t i o n a l  1/16 inch.  

2.15.7 3ubbles and vo ids  s h a l l  be acce? t ab le  exce?c i n  the  fo l lowing cases :  

a. X bubble o r  vo id  on a  so lde red  connec:ion. 

3 ,  One bubble o r  void t o u c h i q  ?do ( 2 )  o r  more w i r e s .  This 

r e s t r i c t i o n  does 30: apply :o any bubbles which a r e  on the  

s u r f a c e  of the  p o t t i n g .  

2.15.9 Coctac t  a l i q m e n t  s h a l l  be s a i n t a i n e d  du r ing  p o t t i n g  by i c s t a l l a t i o n  of 

a =a=l=g =onr.ec:rJt 50 ehose connec:or types hav',ag f i o a t i a g  ? i n s  (2.3. Cannon 
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2.15 Caaxir l  Cable Xssesbl ies  

ALL Csaxia l  Cable t e r ~ i n a t i s n s  s h a l l  be ?re?ared and assezblea  per the 

connector aanufaceurers i a s  t ruc  t ions  . 

Extreme caucion s h a l l  be exerc ised t a  preveat  nicks o r  damage to  the cable  

s h i e l d ,  d i e l e c t r i c  o r  c e n t e r  conductor s t r a n d s  . 

2.16.1 Tlex ib ie  CoaxlaL Cable A s s s ~ l l e s  

The cable  snd s h a l l  5e prepared 1; accordacce w i t h  connect3r aanufsc ta re r s  

Fzsc?~cti:cs cs assure  c o r r e c t  dixension sf B Z ? O S B ~  braLd, d l e l ~ c c r i c  a d  

cencer conduc:ar. The shiaLd bra id  xusc ~e crillned c i s a n  co carrec:  d izecs izn  

- .  
vic5 no ~ O O S S  S C Z ~ C ~ S  r ena3 i r .g  a f t e r  f a n ~ i n g  a s  :eqcircd.  See ::,-ra : c = - - A .  
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A 1 1  connec:or p a r t s  s h a l l  be as3eabled  to  c o a x i a l  c a b l e  ? e r  aanufac:urers 

i n s t = u c t i o n s  i x  ? roper  sequence. So lde r  connec:ions s h a l i  be m d e  :o 

i a s u r e  good soLder 4eLtixg wi th  no f l u x  r a s i d u e  avLdent and wi th  no s o l d e r  

s p i l l  o r  bui ldup.  Cris? connect ions  s h a l l  be made u s i a g  connector maxufac turer ' s  

recommended t o o l i n g .  The f i n i s h e d  assembly, s h a l l  show no damaped, f r a c t c r e d  o r  

bent  connector  p a r t s .  

2.16.1 . 1 Solde r  s l e e v e  coax t s r n i n a t i o n s ,  such a s  Raychen Coax t e n i n a r i o ~ s ,  

m y  be used ca t a z n i n a t e  c o a x i a l  c a b l e  a t  s t anda rd  conneczor con tac t s .  

Exposed C o a x i a l  Cabie s h i e l d  and c e n t e r  :onductor t o  be a p p r o r i = t e l p  cencored 

ia s o l d e r  riags ? e r  F i p r e  XZIi-B. The b lack  v i z e  of s o i d e r  s l e e v e  coax ctmi:acioa 

device  t o  be i n  the  s o l d e r  r i n g  q i t h  coax s h i e l d  b r a i d  aza  the  vhi:e wire  

i n  che c e n t e r  conductor  s o l d e r  r i n g .  The o v e r a l l  l eng th  of Leads ou t  of  the  

t e r n i n a t i o n  t o  be 1" mar un le s s  o t h e r v i s e  s p e c i f i e d .  

C O A X I A L  CABLE 

7 

OT'-IER:JISE S P E C I C I z 3  
E X P O S E D  
S H I E L 3  
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2.16.2 S e n i  S i z i d  CoaxL21 Xssenb l i e s .  

A l l  s e m i - r i s i d  c o a x i a l  c a b l e  s h a l l  be s t r a i g h r  before  usixg.  There s h a l l  

be H5 ; r r F n ~ l e s ,  kirks  o r  s u r f a c e  damage t o  the c u t e r  jacksc .  Any a t t empt s  

t o  reaove bends by hand s t r a i g h t e n i n g  w i l l  r e s u l t  i a  r ~ r i d c l e ;  o r  k i cks  t o  

t he  o u t e r  j ackec .  

2.16.2.1 S e a i  4 i g i d  Coaxial  Cable % r a i n = .  Cab l a  s h a l l  be iorned  t o  

c o r r e c c  c o n f i ~ . a = a t i o o  us ing  the  proper bending t o o l  t o  c o n t r o l  bend 

zadlus  a r d  ? reven t  * . i n k l e s  acd r r i s t i z g  il aucer  jackec. Care s h a l l  b e ,  

taken no: co overbend because a t t empt s  t o  r e m v e  ?a rc  of a  bend 2=11 resu l :  

i x  o u t e r  j acke t  wr ixkl ing .  T h e  czb le  s h o u l d  be r a t e d  t h o  r o s t  direc t  p o u t 2  

p o s s i b l e  wi th minimum degree and a u a n t i t y  of  bends. (See pars. 2 . 1 6 . 2 . 5 )  
P r e f e r r a b l y ,  c a b l e  assambl ies  should be bent  azd forrned by dupliczcFag a 

"Yock-I;p" assembly f a b r i c a t e d  f o r  cha t  7urpose .  

B f  t a r  ? rope r  cab la  form and f i t  i s  a s s u r e d ,  c a b l e  ends s h a l l  be c u t  o f f  

l/&" t3 L/2" locge r  chan r e q u i r e d  f i x i s h  L e q c h  usi-3 S t ?  cab le  CJC-off 

fiu:ura 30. 3 0 i 0 5 5 - 2  and Yo.@ jewelers  s a ~ .  h i e n  r equ i r ed  by drz.-kg, seai- 

r i g i d  cab le  s h a l l  be ? re -cond i t i aned  per  Para.  2.16.2.2. 

2.16.2.2 ? re -cond i t ion ina  Xeaui-ssents  f3z  Semi-Xiaid Coaxizl  Cable. - 

Serni-r igid c o a x i a l  cab le s  s h a l l  be ?re-conditioned I n  accordsnce 2 i t h  the 5olLowing 

procedures af:er f i n a l  f o r s i n 3  aad p r i o r  co i z s t a l l a c i 3 n  05 c o r a e c t o r s :  

( a )  c a b l e s  s h a l l  be preforped  t o  des ign  c o n f i g u r a t i o n  and s h a l l  

a l l o t ;  a  nixizmm of C). 25 i aches  on each cab le  end beyond the i e s ig r :  d l = . ~ n s l o n s .  - 

C 
- 

.rls cab le  dielzc:=ic f l 5 s h  v i t h  the edse  of o u t e r  conduc:or; 

( 5 )  the  ? re -cond i t ion ing  procedars  c o n s i s t s  o i  a  a i - i -nn  of i3uz 

of the f~llauizg Cen~ezacure  cyc lbs :  I 
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1. S e a t  ehe c a b l e  t a  + 1 2 0 ' ~  and m i n t a i z  a t  t h i s  tempera ture  f o r  

one hour a i n .  

2. 3 e t u r a  Cables t o  room ambient ternperatnre and m i x t a i n  one hour s i c .  

0 3 .  Cool c a b l e s  t o  -43 C and s a i n t a i n  f o r  1 hour m i ? .  

4. Xeturn c a b l e s  t o  room tempera ture  and main ta in  1 hour  min. 

YOTE: A f t e r  s t e p  1 of  t h e  t h i r d  tempera ture  c y c l e ,  neasure  :he prdcruding  
d i e l e c t r i c  o r  jacke:, then  complete  t he  c y c l e .  Xl:er complet ion 
o f  the  f o u r t h  c y c l a ,  should :he change i~ diz1ec:rFc protrusion 
o r  r e c e s s i o n  be g r e a t e r  than .005 inches ,  che e e r g e r a t u r e  c y c l i ~ g  
s h a l l  be con t i aued  u n t i l  t h e  c h a n ~ e  in d i e l e c t r i c  p r o t r ~ s i o n  
o r  r e c e s s i o n  i s  l e s s  than .005 inches .  Xicar  t he  Lasc czmperature 
c y c l e ,  t h e  d i e l e c t z i c  s h a l l  be t r i m e d  f l u s h  ?JFth t h e  edge of :he 
o u t e r  j acke t .  h i e r e  neasurernents a r e  r e q u i r e d ,  r eco rd  t h e  chanses  
i n  l e n g t h  of d i e l e c t r L c .  

(c )  h f t a r  t h e  last tempera:ure c y c l e ,  a a i c t a l :  :he c a b i e s  ac zoom 

tempera ture  f o r  24 'nrs.  d n i u  be fo re  proceeding wizh further p rcces s l zg .  

2.16.2.3 So lde r  type C o m e c t o r  Assenbly P r o c ~ a u r e  (XZLY, OSN, SLY S e r i e s )  - 
Xer' O S X  Tool S e t  T200/500. 

( a )  9-3 c a b l e  t o  ? rope r  Length u s ing  &KP c u t - o f f  f i x t u r z  6307055-2. 

(5)  F i n i s h  t he  c a b l e  end u s i z g  s o d i f l t d  ~ m c i - ~ ~ e c c r a  T-4567 f i x z u r e .  

In sezz  c a b l e  end i n  proper  f i x z u r e  h o l e ,  ? l a c e  jeweler  saw i n  ad j acezc  

s l o t  and saw through co?per shea th  ; m i l e  s lowly  ; o c a t l n ~  t h e  Cable. See 
\ 

Figu re  SF!. 

Remove copper  j a c k e t  by g r i p p i n g  the  cab l e  a t  c u t  azd w i &  thermal  

s c rFppe r s ,  pu l se  h e a t  t o  c a b l e  acd p u l l  o f f  capper  j acke t  vi:h a  s l i ~ h :  

t v i s t i n g  no t ion .  

C a r e f u l l y  c u t  d m  through d i e l e c t r i c  w i th  an Xacta k n i f e  :o c=3cer  

conductor ;  c rush  d i e l e c t r i c  around i t s  c i r c u n f e r e 3 c e  ~ i t h  f l a t  ?art of long 

nose ~ l i e r s  a ~ d  c a r e f u l l y  ? u l l  o f f  d i e l e c t r i c  s:?~b. 
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. , . 

Xacto b Lade 

FIGLX XTJ 

CUE ESD ?XE?.lLLTICF 

(c) Fina? tris t h e  pro,?ared c a b l e  end u s i n g  ;Lu! t r i z l e r  t o o l  32200L.7-1 

and $00 srit g a r z e t  paper. Srush  o f f  a l l  z e t a 1  c h i ? s  frsm d i e l e c t r i c .  

V l s u a l l y  e x a n i n e  t h e  t r i n n e d  c a b l e  end f o r  b u r r s ,  copper  emoeacect i n  

t e f l o n ,  d i e L e c t r L c  and f o r  c o n d u c t o r  s : ra i3hcxess .  

( d )  T i n n i n g  :he i n s i d e  o f  canr ieccsr  s h e l l  - (Xemove d i a l e c c r i c  

b u s n i x g  2nd s a v e )  - S e t  up a  h o t  ? l a t e  t o  o b t a i n  5 2 5 ' ~ .  Su'heg n o r  p l a t e  

h a s  a c t a i n e d  j23'7, s e c  =he r e a r  2nd of c o n n e c t a r  s h e l i  on h o t  ?la:=. 

See FFg. :m. Appiy a nominal amou-c of liquid ills :3 a r e a  co be e l x c e d .  
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- J  ~ , n  the  l z s i d e  r e a r  e ~ d  of t h e  s h e l l  : 5 o r o u ~ h l y ,  bu: do c o t  t i n  p a s t  t h e  

= i n s  i n s i d e  t h e  s h e l l .  

Remve t h e  connec:or from hoc pLaca wi th  a  p a i r  of ? l i e r s  and a l l o w  

t o  coo l .  Wick ou t  t he  go ld  f r o m  connector  u s i n g  b r a i d  (Wik-i t )  coa t ed  

w i t h  Liquid f l u x  wh i l e  puLsFag h e a t  t o  ther-1 s t r i ? p e r s  ho ld i ag  connec to r  

sheL1. See F i g .  XVI. 

X f t a r  connector s h e l l  has been viclced and exces s  s o l d e r  bu i ldup  

r e m v e d ,  c l e a n  thoroughly  -=it5 i s o p r o p y l  a l c o h o l  and sof: b r i s c l e  brush.  

V i s u a l l y  axan iae  t he  connector  sheL1 to a s s u r e  i t  h a s  un i fo rm-  t inniag on 

Fzside wit5 no vo ids  o r  ev idence  of flu r e s i d u e ,  and is  f r s e  of c o n t a c i n a t i o n .  
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Tinning cbe 
cencer concac:. 

l ly heat here 
\ 
- 

- -. .. 
Jack - & "?I 
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2.16.2.3 (e )  T i n n i l g  the c e n t e r  contac: - Using the-1 s t r i p p e r s ,  s c t  

;he t e q e r a t 3 u r a  c o n t r o l  t o  o b t a i z  on ly  che hea t  necassary  

f a r  t i n n i n g .  Hold the  b a r r e l  of the  c e n t e r  c o n t a c t  wi th  the  thermal 

s t r i p p e r s ,  pu l se  h e a t  t 3  t he  contac: and t i -  the i n s i d e  of t h e  c o n t a c t  

w i t h  ,020" d i a .  s o l d e r .  See Figure  ,WII. Wick t h e  ~ o L d  from i n s i d a  

c o n t a c t  u s ing  s t r anded  AWG 22 s i l v e r  ? i a t e  wire .  Clean,  then  add 1/16'' 

,020 s o l d e r .  V i s u a l l y  examine t 3  i x s u r c  t h a t  the  c e n t o r  concac: i s  

u n i f o m l y  t i x e d  on the  i n s i d e  and t h a t  the  o u t s i d e  3f the  c o n t a c t  is  

f r e e  of  s o l d e r  bui ldup.  

(3  Tin  the  c e n t e r  conduct3r  of the  cab le  u s i ag  a L/8" conduction 

s o l d e r i n g  i r o n  and .032 diam. s o i d e r .  Use c a r e  not  t o  melt o r  s e a r  the  

d i e l e c t r i c  wi th  the t i p  of tke i ron .  Clean wi th  i sop rapy l  a l coho l .  

(g) Solde r ing  t h e  cencer  c o n t a c t  t o  the  c a b l e  i nne r  conductor  - 
See F i p r e  XJI I I ,  o r  a l t e r n a t e  s t e p  (h) F igure  XIX. Secure the  cab le  

c e n t r a l l y  i n  t he  m i  S p e c t t a  T-4567 f i x t u r e .  ??ace the  s o l d e r  gauge on 

the  i n ~ e r  cocductor  so  i t  i s  f i u s h  wi th  :he d le iec : r=c .  I n s e r t  :he c e n t e r  

contacc  i? the  T-4378 ho lde r  and p lace  the  holaez  In  the f i x t u r a  t o  slip 

u i c n  inne r  conductor .  Beat t h e  c e n t e r  contacc  v i t h  a r e s i s t a n c e  s o l d e r i n g  

i r o n  by pu l s ing  h e a t  t o  i t  and c a r e f u l l y  push che c o n t a c t  over  i nne r  

cocductor  u n t i l  i c  r e s t s  f i rmly  a g a i n s t  the  s o i d e t  gauge. Add s o i d e r  i f  

r equ i r ed ,  but  do a c t  a l low s o l d e r  t o  be depos i t ed  on the  o u t s i d e  of coctac: 

b a r r e l .  Allow the  s o l d e r  t o  c a o l ,  then :2nov2 fzom f i x t u r e .  I: r equ izad ,  

czim the  c a b l e  d i e l e c t r i c  f l u s h  vi',F1 copper shea th  and shave o f f  any 

s o l d e r  5u i ldup  from p e r i m t e r  of cancer  c o n t a c t .  Clean thoroughly ul:S 

i sop ropy l  a l coho l .  
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Solder a g e s  . 
T-4562-2 (.a85 cable) , - 

T -4562-L ( ,141 cable)  
\ 

Inserts 
74700-L (.lbl cabie)  
7-4700-2 (.085 c a b l e )  

' -  
Cancer contac: -:' . . 

bolder T-4578, 
2098 -5321 

(h) 15 che T-4367 f iucura  cannot be used because o f  Cable  be3ds,  

ar. ac:e?csb;e a l : e m a t z  nezhod ii to pulsc  heac cs :he c m t a c t  h e l d  i n  

theriial scr ipper  elemencs and pas i c ion  and so ider  eo i x e r  caccxc:or 

su=portsd in a jerrch v i s e  w i t h  s u i t a b l e  b iocks  ?er T i ~ ~ r e  XLY. 

CS?IT.4CW 
SOLDER G A U G E  

i 
'11 
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S . l . 5 . 2 .  j C C 5 h ! T . ]  

( i )  So lde r ing  the  c o m e c t o r  s h e l l  t 3  the  Cable - See Figure  :a. 

XOTE: I f  Omni Spec:ra T-s567 7 i m t r a  cannot  be used ,  :his operat ior!  
s h a l l  be done per  s t e p  ( j )  of :his paragraph.  

Abrade the  copper jackec f a r  a  lengrh  of 112"  u s i a g  $00 ~ r i :  g a r n e t t  paper .  

Clean c a b l e  end v i t h  i sop ropy l  a l coho l .  P l ace  connector s h e l l  on c a b l e ,  

naking s u r e  c e n t e r  concact  i s  a x i a l l y  s t r a i g h t ,  z e s t  the c e n t e r  concact  

i n  the  l o c a t o r  t o o l .  TLghcen the  knur led  screw t o  secu re  the  c a b l e  

b e r ~ e e n  i n s e r t s .  T i @ t e n  the  l o c a t i o n  t o o i  t o  s eae  che c a b l e  I l r n L y .  

Clamp the  2 l x r u r s  iz bench v i s e .  S l i d e  the  s h e l l  over  t he  nose sf l o c a t o r  

t o o l .  Xpplp a  nomizal amount of  f l u x  to  a r e a  t o  be so lde red .  Gri? the  

j a r r e 1  of t he  s h e l l  ~ i t h  r e s i s t a n c e  Lran a d j a c e z t  =o a r e a  eo be so lde r sd .  

h l i l e  p u l s i r g  heac,  apply  .032 aiam. s o l d e r  c a r e f x l l y  to  j unc t ion  of s h e l l  

and c a b l e .  Wipe the  s o l d e r  Ligncly 'around the  junczion t o  f a r 3  a  snooth , 

0 
360 j o i n t .  Remove assembly from f i x z u r e  and c l e a a  i n s i d e  and o u t s i d e  

w i t h  i sop r3py l  a l coho l  acid s o f t  b r i s t l e  bz -~sh .  
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P-OGR QURiITY 

2.16.2.3 ( j )  A l c s a a t a  nethod of  s o l d e r i n g  the connec:or s h e l l  t o  Cable - 
Piace  Locator t a o l  T-LS53 i n  a  bench v i s e  Yer F igure  =I. P o s i t i s n  ehe 

loose  assembly so cerrcer concact  n e s t s  i n  t!!e l o c a t i o n  t o o l .  S l i d e  she 

s h e l l  over  the  nose o f  l o c a t o r  cool .  Gr ip  the  c o r a e c t o r  s h e l l  v i t h  

r e s i s t a n c e  s o l d e r i n q  Lron ad jacen t  t o  the  s o l d e r  a r e a .  Apply Liquid f l u x .  

Pu l se  h e a t  and apply  s o l d e r  t o  flow 360' around :he junction. Clean ~ i t h  

i s ao ropy l  a l coho l .  

Cable (Yaiacain a x i a l  ?osi:ion!) - 
Solder  Eil!ec 

, Connector sheLl 

& s i s c a n c e  
. 

Iron 3 lec t rodes  
T-4569 'bcacor :ool o r  

Tongue b lades  . I 
. . . . . -  . .--.i.A.. :-- i. . . - . - .  
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2 . 1 5 . 2  . 3 C C O N l T . )  

k )  I a s e r t  t he  dle!ec:ris Sushing  i n t o  :he ;onr.ector u s ing  Omni 

S p e c t r a  T-0554 c r  TL551 o r  -4mericon 2093-52L4 a r  5213. 

(1) Assure c e n t s r  concacc c o t  ben: and is pos i t i oned  ,030 4 1 5  below 
-010 

connec tor  f a c e .  

2.16.2.4 Crisp Type Comeczor  Assembly Procedure (.Lip) 

(a) Cue c a b l e  squa re  t o  f i n a l  desFgz  l eng th  u s i n g  .Lt? ib307055-2 

c a t  o f 5  f ixture and je-selers  saw. See Zigure  .=:I. 

(b)  Dress  c a b l e  end b y  p i a c i n g  i n  c a b l e  d r e s s i n g  i i v c u r z  ?/223134-1. 

See F i z u r e  .=III. Saw through j a c k e t  v h i l e  s lowly  r o t a c i n g  c a b l e .  Xenove 

c a b l e  f r o n  f i x t u r e  and use  Xac:o kzir'e c j  c - ~ c  through and romove d i e l a c t r i c  

co expose c e t t e r  conducror .  
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Primmer zoo1 ?k220047-L i s  now used t o  smooth end of  copper shea th  and 

d i e l e c t r i c  by pushins l i g h t l y  and r evo lv ing  c l o c k ~ L s e  2 o r  3 cornpiece 

r e v o l ~ t l o n s .  Remove t o o l  and c loan  avay any ch i? s .  Cable i s  then  insezcaa  

i n t o  d r e s s i z g  f i x t u r e  a g a i n  t o  f i l e  and of  c e n t e r  conductor  on k j O  s u r f a c e  

us ing  s n a l l  l i l l a r  o r  ail1 f i l e .  Remove from f i x t u r e  and b r ~ ~ s h  avay a i l  

c h i p s .  

( c )  Kzu:? t h s  and of c a b l e  us ing  knuzl iag  t3oL ii22G12i-S by b c t t o n i q  

cab le  c-d ia t z o l  and =king 2 o r  3 conpLcte r evo luc icns  v i t h  t s o l .  
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( 3 )  S e t  up hand c r i m p i n s  t o o l  =220130-1 w i t h  p r o o e r  l o c s t o r  f rom s t a k e r  

and l o c a t o r  k i t  i 220131-1  p e r  manufac tu re rs  i n s t r u c i i o n  shee t .  

Cau t i on :  a e  s u r e  l oca t c r r  i s  J r o p e r l y  i n s t a l l e d .  !Jhen pushed approx .  1 /5 "  

i n t o  t o o l ,  i t  shou ld  r e t u r n  under  s p r i n g  p r l s s u r e .  

Alternate: S e t  up pneumat ic  c r i m p i n g  t o o l  +220127-1 p e r  manufac tu re rs  

i n s t r u c t i o n  shee t .  

( e )  Crimp connec to r  t o  Cable - I n s e r t  p r s?a red  c a b l e  i n t 3  c o n n e c t o r .  

3e s u r e  c ~ b i  e  i s  bo t tcmed i n  Conn. Open t a o l  hand l  es , j o s i t i o n .  c c n n e c t c r  

cn l o c 2 r o r ,  c l o s e  hand: es ,#hi  1 e  a p p l y i n g  p r s s s u r e  3n cab1 e  zga i  n s i  l o c a t a r .  

Sae Fi$ure X X I V  f o r  hand crcmo t o c l .  

F o r  a1 t e r n a t e  pneumat ic  c r imp  t o o l ,  c r imp  connec ta r  t 3  c s b l s  p e r  m a n u i a c ~ u r e r s  

i n s t r u c t i o n  shee t .  

A f t e r  making s u r e  s t a k e r s  w i l l  enter .  end of c o n n e c t c r ,  c l o s e  hand7es u n t i l  

c e r t i  - c r imp  r a t c h e t  r o i  eases. Open handl  es and renove  ' e m i  n a z d  l e r t .  

(i) A f t e r  c r i m p i n g ,  assu re  c e n t e r  conduc to r  n o t  b e n t  i n d  f s  9os"c ioned 

. E G  + . O i S  below connec to r  face .  
-.015 

2.6.2.5 Smi R i a i d  Coax t a b l e  Suooor t .  Seni  r i c i d  cab 'e  shou i c  be clarnoea c r  

suppo r t ed  zpprox .  ever? 12" o r  as r e q u i r e d  t o  p r e v e n t  v i b r a z i o n  c r  danace d u r i n g  

o p e r a t i o n  o r  t r a n s p o r t i n g .  I n s z a l l  t i e  b l o c k s  o r  s t a n d o f f s  3s ? s q u i r e d  o r  

r o u t a  c a b l e  o v e r  e x ' s t i n g  r a i l s  o r  t i e  p o i n t s .  Secure u s i n g  c 'ble c l m o s ,  iy- 

wraps o r  s u i t a b l e  t i e  docn dev ices  as s g e c i f i e d .  
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ORn-ow ~ ~ 1 ,  7 ~ ~ 2 ~  ;S 
U'GL. LF I, 

OF POOR QUALITY 
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2.17 HIZ-TSJ I\JST.?LLLXTIC)N X S D  S'L'?PC)XT 

2.17.1 S u f f i c i e n t  Yanpover azd a e c h a z i c a l  a i d s  s h a l l  be caployed t o  a s s u r e  

complete p r o t e c t i o n  to  the h a r z e s s  d u t i n g  L c s t a l l a t i o n  and t enova l  i rm 

the  console .  

S'rlOXT SEXD OX 
SISGED DOOR 

'?LEXS 5055 I3E T.0 
CLi!kiPS SHCULD 3E USED 
ON 30T5 SIDES 07 ZiSGZ. 
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2.17.2 Clamping of ha rnes s  w i l l  be ir: such a sequence a s  not  t o  irrduce 

any s t r a i n  du r ing  i n s t a l l a t F o n  o r  vhen connectors  a r e  s e e d .  

1.17.3 Tape o r  s l e e v i n g  w i l l  be employed i n  a r e a s  s u s c e p t i b l e  t o  c h a f i n g .  

Areas r e q u i r i n g  p r o t e c t i o n  w i l l  no t  neces sa r i - l a  be s p e c i f i s d  on dzauing .  

2.17.4 Sa rnes s  clamps and/or  suppor t i ng  dev ices  of  a  s u i t a b l e  s i z e  and 

shape v i l l  be used t o  ho ld  t h e  v i r e  bundles s e c u r e l y  i n  pLace wi thout  

damage t o  -he i n s u l a t i o n .  khere  :ape o r  o t h e r  g r o t e c t i o n  i s  requ',red 

under :he clamp i: s h a l l  be used. Type of clamp v i i l  be as  s p e c i E i ~ d  

by t h e  dravi-g.  S i z e  and l o c a t ' , ~ n  of clamps v i l l  be determixed a t  assembiy 

t o  provide  adequate  suppor t .  P a r z i c u l a r  a r e a s  r e q u i r i n g  s p e c i a l  clamping 

v i l l  be i a e n t i z i a d  bp  :he drawing. 

2.18 ?&i'ESS % i L I X G .  

Hamesses  s h a l l  be  handled wi th  t h e  same r e s p e c t  shown a l l  o t h e r  e l e c t r o n i c  

compor,ents. 

7uv , ,,ns : : r a c s p o r r a c ~ o n  and s t o r a g e ,  the  ha rnes se s  s h a l l  be securcd  co 

? r e v e z t  s t r a i n  on connectors  o r  ? r e f o r ~ e d  5 e . d ~ .  Connectors s h a l l  be l a c e d  

and deaa t ed  by hand l ixg  the  canzeczor on ly .  30 not  p u l l  t he  ha rxes s  bund?e 

t o  remove a connector .  Do not  use  unauthor ized  t o o l s  -:o n a t e  o r  demate 

connectors. Do not  hang T boxes, e t c .  from a connector  o r  ha rnes s  w ik ioc t  

s u p p o r t i z g  t h e  weight .  Do not  twisc  o r  f l e x  connectors  i n  attempc',ng r o  

l o c a t e  a  f a u l t .  Loosen :he t l e s  around the  connector  and nove t ne  

suspec t  v i r e  o r . 1 ~ .  
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2.L9 DravFze 1ntsr~ra:acFons 

2.19.L Ganeral 

Cnspeciflod featsres of the design dravirigs, such as bend radii, jhield 

cerninations, lay, splices, prJcective sleevfng, lacing limitations, 

c~ist Location and axtenc, alternate aaterials, etc., shall aeec or excaei 

the niniaum requirements specified in chis docuaent. 

2.19.2 Diaensisns 

2.19.2.1 Cable t e n ~ t h  - Caless othen-ise specified, cable lengths shall 
5e measured frgm connector face to connector facc exce?c -here right 

angle cocnectors art used :ke disension will be to the oucetnos: ex:=esity 

of the c3nnec:sr casa. 

3.L General 

8igh quality fabricacign and asselnbly techniques ars Laperatlve t~ assars 

reliability 5 expected life. The purpose of this section is to assure 

:ha= fabrication and asseably is accosuiis~ed 13 a uniiorz fashion and is 

of high qualizy. 

3.1.1 kecedence of Conf1ic:iag Xequizemencs. (See jara. 2.L.l) 

3.2 Parts Size SeleczLon Authorization 

Excelc as iaeaciiiod in the I?llowixg ?aragraphs, an17 ;hose parts and 

oaterials specified by the Design drawinss vill be used. Dev=atlsns La 

parts or ~aiarial beyond :hose specified xlli be acce?taile only if :averet 

by a dravtris cbaage. 

var=ation authorization. 



3 . 2 . :  Cable C l a n ~ s .  E l e c t r i c a l  

h clam? oce dash s i z e  l a r z e r  3r sma l l e r  than t h a t  s p e c i f i e d  on the  drawing 

w i l l  be allowed i 5  r equ i r ed .  

YOTE: Normally t h e  des i3n  drawing z i l l  s p e c i f y  the  c a b l e  c l a p  type 
followed by p a r t  AR ( i . e . ,  a s  r equ i r ed )  (provid ing  the  clamp i s  
v i t h i n  the  range of s i z e s  normally scscked) .  Under t hese  c i rcumstances  
h e  proper  s i z e  clam? v i l l  be s e l e c t e d  i a  accordance v i t h  
paragraph 2.17.4. 

3 . 2 . 2  Screv  Lenzths 

Screws o r  b o l t s  s h a l l  ex tend a t  l e a s t  the f u l l  chamber s l u s  L 111 chreads 

through any a u t ,  but p r o t r l ~ s i a c  should aoc exceed shamZer ?lus 3 1/2  

t h reads .  An i n c r e a s e  o r  dec rease  La screw Lengch s f  one o r  r ~ o  l ength  

Lncremencs, o r  the acdi tFon of 3ne f l a t  vashe r  under :h2 head o r  nut  of 

the type s p e c i f i e d  i s  accs? t ab ia  and does not  r e q u i r e  drawing changa coverage .  

3 . 2 . 3  S h a f t  Lannths 

S h a f t  l cng ths  o i  j e n e r a l  pu:?ose su ieches  ?ill be adjusced i n  l e n s t h  

:o a s su re  ? roper  knob t o  panel  d i s t a n c e  a i t h o u c  s p e c i z l c  d rav iag  caverage.  

3 . 2 . A  m e r e  r e q u i r e d  by t e r ~ i n a l  screw o r  s tud  s i r e ,  a  t a r n i a a i  l u g  

( o f  the sane b a s i c  p a r t  aumber of one scud s i z e  Larger o r  sma l l e r  than  

t h a t  s p e c i f i e d  by t ke  drawi-g m y  be used y i t h o u t  drawi.9 change. Yo 

d e v i a t i o n  i n  v i r e  cup s i z e  i s  acce? t ab le .  

3 . 3  C s 2  of S i l i c a n e  3 u i b e r  Adhesive 

S i l i c o c e  ~ ~ b b e r  adhesive (Rm - 102) m y  be used without s ~ e c i f i c  

drawing coverage a s  a  means of  cab le  bundle s t  y i r e  support  -dhere n e c e s s a r j  

pzsvid izg  i; i s  FdentiZisd 3n the v=r ing  d i a g r =  a a r t s  l i s t .  

2 . 4  Camone?: Idca t i f i ca : l3n  - E.1ec:riial icrnconent i d e n t j f i c a t i s n  rnzrk'nc 

(metcrs , sw i t ches  , 1 i c n t s ,  t e g i n a !  boards ,  pcwer s:r~pl i e s  , r e s i j : s r s ,  c i c d e s  , 

e t c . )  i s  require9 f z r  a l l  i f i a s s i j  and ~ a n e l s .  
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The cznponent i c e n t i i i c a t i c n  n ~ m b e r s  Shown on t h e  w i r i n g  dr3w'ng w i 7  1 be 

? e r a a n e a t l y  carked  an the pa-el ( r e a r  s i d e )  o r  c h a s s i s  i n  che apprax i -q t e  

a r e a  shorm on the  d rav iag .  Xarking s h a l l  be  m d e  w i t h  c h a r a c t e r s .  . 1 2 ,  

. 2 5 .  .j0 i n c h  h i g h  us ing  epoxy i n k .  

I d e n t L f i c a c i c n  nark in3s  s h a l l  be c l e a r ,  l e g i b l e ,  and of  a  c o l o r  c o n t r a s t i a g  

wi ih  the  5ackgrour.d. 'Xhere p r a c t i c a l ,  :he i d e n t i f i c a t i o n  s h a l l  be loca  t s d  

so L i a t  i t  i s  no t  obscured 5y the  component * h e n  zounced o r  by o t h e r  

components, l e a d s ,  h a r n e s s e s ,  e t c .  T e r n i n a i  i d e n t i f i c a t i o n  - i n c e r n a l  

c o ~ s o l e  v l r i a g  thac  c e r s i n a t o s  on a i a r r i e z  s t r l p  s h a l i  have each terr ; l inat ian 

i d o n t i 5 i s d  v f t h  t h e  b a r r i e r  s t r i ?  ~ o i n c  n u ~ b e r .  S u i s a b i e  ?rady Markors 

s h a l l  be used u a l e s s  specFf ied  o t h e r ~ i s e  i y  drawing. 

3 .  T i a t n e s s  of  s c r e v ,  nut3 ,  2nd bo ie s  - Good a2nulac::ric~ p r a c t i c e  

in311 3e the  c - i t a r i a  f o r  e s t a b l i s h i n g  tightness of xocnring screws,  

zucs and b o l t s  u a l e s s  s p e c i f i e d  torque o r  c7Jrx r cqu i r e sen t ;  a r s  identified 

5y the Iraving.  A l l  f a s t e g e r s  7 i l L  be t i g h t e c e d  x i i n n  appropr ra t s  t o o l s .  

- .  , -aes ,  o t c .  a r e  ~ O C  ( i . e . ,  =:nger cLght nu:s on jam 3uc c3nnec=ors ,  xi--' 

a c t s s c z 3 l s ) .  

3 . 6  A11 assembl ies  s i a l l  be i d e n t i f l o d  by a r a w i q  acd gr3up nuaoer u s i n p  

epoxy i n k  a n d / o r  GE namepla te  when s p e c i f i e d  by drawing.  A11 c a ~ i e  

a s s e m b l i e s  s h a l l  b e  i d e n t i f i e d  by  drawing and group number and connec to r  

i d e n t i f i c a t i o n .  

3 . 7  3s-rlsizin S t a t - s  T 2 1  

k e  revisLsn  s:at:s cap s7ec:fisc the  a s s e n b l ; ~  i r a w i - g  - d i l l  norxa!ly 

5e ssed  on a l l  asse&; les  azd jlzjor s u b - a s i c n b l l e s .  ??on c s c p l s ~ l c n  of 
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t he  i n c o r ? o r a t i o n  of a  chanse t a  e i t h e r  i k e  a s saxb ly  o r   iring of che 

u n i t  i t  w i l l  be s:anped by i z s p e c t i o n  i n  tha appropriate block docucec t  

the  i n c o r ? o r a t i o n  or' t i e  change. The d a t e  of  :he c h a n ~ e  w i l l  a l s o  be 

no t ed  on t he  t a g .  

3 . 8  Loca t ion  or' assemblv LocatFon t a p s  ("A" Taes)  

Equipment conso l e s  having  s u l t i p l e  sub-assembi ies  (pane l ;  and p a n e l l c h a s s i s  

a s s e & l i e s )  v i l l  have assembly l o c a c i o n  t a g s  l o c a t = d  i n  t he  fo l l owing  

l a s h i o n  vhen s9ecLf i ed  by drawing i f  d e f i a i c e  Locat ions f o r  t h e  :ass 

a r e  no t  shorn .  

3.8.L Sub-bsse3bLv "A" Tag 

Loca te  on t ke  Lover r i g h t  h a d  c o t t e r  of cbe r e a r  af  eacn c h a s s i s  

(if t h e  ? a n e l  asserJbLy does n o t  have a  c h a s s i s ,  l o c a t e  t a g  on Lover rFgh t  

hand c o m e r  of  t h e  r e a r  o f  che p a n e l ) .  

3 . E . 2  Panel  Taooed Y o u n c i a ~  Rail "A" T a p  

The a p p r c p r i a t o  ilumbez "A" t a g  s z i l l  a l s o  be mounted on che f r a n c  f ace  of 

t he  s n c l o s u r e  bay l e f t  hand tapped ?ane l  aoun t ing  r a i l  i n  a pos i c ion  such 

t h a t  i t  i s  ooscurec! =hen t h e  c o r r e s g o n d i q  pane l  assambly i s  i n s t a i l e d  

aad a l s o  such t h a t  i t  does n o t  i n t e r f e r e  v i t h  t he  pane i  mounting screws.  

3.9 Comoone3t T e r n i x a l  3 e s i q n a t i o n s  

Component : e rp ina l  d e s i a n a t i o c s  Cefi5ed by a  ? i c c o r i a l  view on :he drawicg 

s n a l l  be f o i l o v e d  even chough t;Lo corn?onenc nay have conr'iic:ing t e r s i n a l  

d e s i g n a t i o n s  narked on i t  by t he  vendor ,  u n l e s s  ekere  i s  a f - n c t i o n a l  

d i  f i e r e n c e  a i f e c t i  ng ? e r f o n a n c e .  In such cascs the c c n i l  i c', is t o  be resal ved . 

5 y  des iz r i  e q l n e e r i c g .  
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4 . 0  8E*zL!I.SEMEI4TS - :dA'/ECUI9E ASSE?BLY 

4.1 Genera l  - 

The assenb l y  o f  waveguide and waveguide componenu musr be aczcmpi ! s  he6 

w i t h  s k i 1 1  and c a r e  t 3  assu re  ;ocd a l i g n m e n t  and c l e a n l i n e s s .  T h i s  s s c t i a n  

w i  11 assu re  mee t i ng  t h e  r e q u i r e n e n t s  o f  p r o p e r  waveguide assembly.  

4.1.1 Precedence o f  C o n i l  i c t i n a  Oocuments 

5ee garagrzph  2.1.1. 

4 .2 F l a t n e s s  and F i n i s h  

' ; i sua l l y  check i y a t n e s s  o f  f l a n g e  n a t i n g  sur faces , ? s p e c i a l  : y  arcuna Yoi es . 
i l i sua l : y  cbeck f o r  damage t o  f l a n g e  ~ a f y n g  sur face  w i  t 9 i n  t h t  s a s k e t  s2a i  i n g  

s r?a .  Lap as r x u i r *  t o  assu re  i i a t n e s s  and ' i n i s n .  S u r f a c e  r ouannes j  sha i :  

n o t  sxceed 53 m i c r o i n c h e s .  L'se e x t r m e  c a r e  t z  ; revent d i r r  o r  f s r e i g n  r n a t a r i s l  

on i n s i d e  s u r f a c e  o f  waveguide. 

4.3 Fiance Ycun t i nq  Ho les  

Moa i f j  as r e q u i r e d  t o  match ccrnponents by usin! p r o ? e r  f i x t u r e  t 3  a r i  1 1  c u t  

f3reads and g r o v e n t  c z i p s ,  o i l  o r  ocher  ' 3 re i qn  m a t o r i a l  i r c m  q e r ~ i n g  on 

i n s  i ~e s i i r i a c s  af  uavegui  i e .  

4 . i  3 c w e l " n s  

I n s e r t  ( 2 )  dowel   ins i n  one ma t i ng  ha;f  o f  f i a n g e  t o  3s;ure a l f gnmen t  o f  

~ a s k e t  and m a t i n g  f l a n g e s .  

4 . 5  A s s m o l y  . 

i n s t a l  1 gaske t  on dowel p i n s .  Mate f l anges  and i n s t a l l  ha rdwzre  :c z ssu re  

1  1/2-3 th reads  exposed on i h r u  h o l e s  ( u s e  I / 8 "  sc rews ) .  Us? harcware s f  

. , 

i e n g t h  n o t  t o  bo t t om  on b i i n d  h o i ~ s  ( u s ~ a l i y  1 / 2 " ) .  A l t 2 r n a t s l y  hand ti;nrPy: 

Screws. 

NOTE: F i n a l  t 3 r q u e  t o  17'' l c s  shou ia  be avo ided  d u r i n g  i n i t ' a l  asj?rnc:y i n d  

f i  t c.ieck t o  ? reven t  crushin!  o f  gas ke5. Gas<er-s s h c c i d  no': b e  re -used  

a f t e r  f i n a l  t z t q u e .  
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I Alternately torque to  17" Ibs.  After i n i t i a l  torque; a l te rna te ly  re-torque 

t o  17" I b s .  ' Torque s t r i p e  a f t e r  f ina l  torque. - 

Do not place wave guide in v ise  or  any other clamping type device. 





TOTAL WUClBER OF PAGES 33 

I 
I 

I 
I 
I 
I 

DATE : e- 1 4-g~ 

DATE : Jd 

nrv 

DATE: / 6 - 0 c ~ ' m  

TITLE 

Q u a  1 1  t y  A s s u r a n c e  
DATE: /O -lS082 

.-.I . .;". -- . < ;c , -\ 
./ !<i /' ,-F DATE: : - ,  1 .  

WTG I n t e g r a t i o n  

)conT i i sm n o  7 
m. 

47A380053 
COW om SHEET I ,' s n  n o .  7 

FF.803.WB 13-81 ! 
PRINTED IN U S A  

FIRST MADE FOR:  W T G  - M O D  -54 

1 

t I I CODE IOENT r 

ELECTRICAL AND SYSTEMS TEST EQUIPMENT 

DESIGN, FABRICATION AND TEST SPECIF ICATION 

SEPTEMBER 1982 

A. E. P. DIV OR 

, , , - -, , -- -- - - - - - - - , - - OEPT. 47A380053 
MADE BI 

ISSUED /&&L '0/9/82 

REVlSlOr 

APPROVALS 



. . . . - . . . . - . - . . - . . . . . . . . . . . . . . - . - - .. . . . . . . . .. . . . . . . . . . . . - . .- - . 

47A380053 
SEPTEMBER, 1982 

REVISION LOG 

T h i s  l o g  i d e n t i f i e s  those p o r t i o n s  o f  t h i s  document which have been rev i sed  
s ince  o r i g i n a l  issue.  Revised p o r t i o n s  o f  each page, f o r  t h e  c u r r e n t  r e v i s i o n  
on ly ,  a re  i d e n t i f i e d  by na rg ina l  s t r i p i n g .  

Revis ion Page No. Paragraph Number(s ) A f f ec ted  Rev. Date Approval 



47A380053 
SEPTEMBER, 1982 

TABLE OF CONTENTS 

PAGE I 
SECTION 

SCOPE 

APPLICABLE DOCUMENTS 

REQUI REMENTS 
3.1 General 
3.2 End Item Qua1 i ty  
3.3 Design 

3.3.1 Technical Requirements 
3.3.2 Service Conditions 
3.3.3 Size And Weight 
3.3.4 Use Of Prefer red  P a r t s ,  Panels,  C i r c u i t s  

And Material s 
3.3.5 Worst-Case Design 
3.3.6 Component Derating 
3.3.7 Equipment Life ,  Maintainabil t y  
3.3.8 Breadboards 
3.3.9 Devel opnent Model s 
3.3.10 Design Revi eb~s 
3.3.11 E.M.I. 
3.3.12 Grounding 
3.3.13 In ter1  ocks 
3.3.14 Encapsulation 
3.3.15 Connector Functions 
3.3.16 Wiring And Cables 

3.4 Design Documentation And Drawings 
3.4.1 Design Notebook 
3.4.2 Drawings 
3.4.3 Ins t ruc t ion  Manuals 

3.5 Preferred P a r t s  
3.5.1 General 
3.5.2 C r i t e r i a  For Select ion 
3.5.3 In ter face  

3.6 Prefer red  C i r c u i t s  and Subassemblies 
3.6.1 General 

3.7 Se lec t ion  Of Materi a1 s/Qual i ty  Of Material s 
3.7.1 General 
3.7.2 Instruments 
3.7.3 Vendor Catalog I terns and M i  scel  1 aneous 

3.8 Processes 
3.8.1 Finishes 
3.8.2 Standard Colors 

3.9 Iden t i f i ca t ion  And Marking 
3.9.1 End Item I d e n t i f i c a t i o n  
3.9.2 I d e n t i f i c a t i o n  P la t e  
3.9.3 Revision 
3.9.4 Assembly Location Tags 
3.9.5 Connector And Terminal Board 

Iden t i f i ca t ion  Tags 
3.9.6 Connector Mates To I d e n t i f i c a t i o n  Tags 

iii 



47A380053 
SEPTEMBER, 1982 

TABLE OF CONTENTS 

PAGE 

3.9.7 Cable Tags 
3.9.8 Panel Markings 
3.9.9 Wire I d e n t i f i c a t i o n  
3.9.10 Component I d e n t i f i c a t i o n  

3.10 F a b r i c a t i o n  And Workrnanship 
3.10.1 Standards 
3.10.2 Advance Order I n fo rma t i on  
3.10.3 F a b r i c a t i o n  Procedures 
3.10.4 Handl ing And P r o t e c t i o n  O f  I tems 

3.11 Acceptance Tes t  Requirements 
3.11 .I Con t i nu i t y  
3.11.2 D i s c o n t i n u i t y  And Resistance Tests  
3.11.3 I n s u l a t i o n  Resistance And 

Die1 e c t r i c  S t reng th  
3.11.3.1 Cables 
3.11.3.2 Console Wir ing,  Panels, 

And f~lodul es 
3.11.4 Performance Tests  
3.1 1.5 Environmental Tests 
3.11.6 Encapsulated Uni t s  

4.0 QUALITY ASSURANCE PROCEDURES 
4.1 I nspec t i on  o f  Purchased P a r t s  
4.2 Cont ro l  O f  Fabr ica ted  Ma te r i a l  - 

Inspec t i on  I n s t r u c t i o n s  
4.2.1 I n s t r u c t i o n s  
4.2.2 In te rmed ia te  I nspec t i on  
4.2.3 D e t a i l e d  I nspec t i on  
4.2.4 F i n a l  I nspec t i on  

4.3 Tes t  P lanning 
4.4 Non-Conforni ng Ma te r i a l  

4.4.1 In-House Fabr ica ted  M a t e r i a l  
4.4.2 Purchased Ma te r i a l  

4.5 Hand1 i ng, Storage And Del i very 
4.6 I n d i c a t i o n  O f  I nspec t i on  S ta tus  
4.7 Qua1 i ty In fo rma t i on  Equipment 

5.0 NOTES 
5.1 D e f i n i t i o n s  



4 7 A 3 8 0 0 5 3  
SEPTEMBER, 1 9 8 2  

1.0 SCOPE 

Th i  s s p e c i f i c a t i o n  covers t h e  p h i  losoplly o f  design and general requirements f o r  

design and manufacture o f  e l e c t r o n i c  equipment and systems t e s t  equipment. 

D e t a i l  requirements f o r  s p e c i f i c  equipment s h a l l  be s p e c i f i e d  by the  design 

drawings and r e l a t e d  documents. S p e c i f i c  program requirements a re  t o  be 

d e t a i  1 ed by t h e  program i n s t r u c t i o n  (and appl  i c a b l  e r e v i s i o n s )  a u t h o r i z i n g  t he  

task.  The procedures o f  t h i s  document s h a l l  be fo l lowed i n  l i e u  o f  supplemental 

i ns t ruc t i ons .  
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2.0 APPLICABLE DOCUMENTS 

The f o l l o w i n g  documents o f  t he  i ssue  i n  e f f e c t  on t he  date o f  t h i s  s p e c i f i c a t i o n  

form a  p a r t  o f  t h i s  s p e c i f i c a t i o n  t o  t he  e x t e n t  s p e c i f i e d  here in .  

ANSI - 
Y1 .I Abbrev ia t ion  f o r  use on drawings and i n  techn ica l  t ype  

pub1 i c a t i  ons 

Drawing t e r n s  and to1  erances 

Graphic symbol s f o r  e l e c t r i c a l  and e l  e c t r o n i c  diagrams 

E l e c t r i c a l  and e l e c t r o n i c  re fe rence  des igna t ions  

MILITARY 

MIL-STD-202 Tes t  methods f o r  e l e c t r o n i c  and e l e c t r i c a l  component p a r t s  

MIL-STD-189 Racks, e l e c t r i c a l  equipment, 19- inch and assoc ia ted panel s  

FEDERAL 

FED STD NO. 595 Federal  Standard Co lo rs  

GENERAL ELECTRIC 

47A380052- E l e c t r i c a l  Standard F a b r i c a t i o n  W i r i ng  And I n s t a l  1  a t i o n  
Drawi ng 

47A380056 E l e c t r i c a l  P re fe r red  P a r t s  And P rac t i ces  Drawing 



. . . . . . . . .  . 

47A380053 
SEPTEMBER, 1982 

3.0 REOUIREMENTS 

1  GENERAL 

The equipment s h a l l  meet the  requirements o f  t h e  f o l l o w i n g  as s p e c i f i e d  here in .  

End I tera Qual i ty 

Design 

Design Documentation and Drawings 

Standard P a r t s  

Standard C i  r c u i  t s  and Panel s 

Se lec t i on  - Qual  i ty o f  Ma te r i a l  

Processes 

I d e n t i f i c a t i o n  and Marking 

F a b r i c a t i o n  and Workmanship 

Acceptance Tes t  Requirements 

3.2 END ITEM OUALITY 

Qua1 i ty o f  design and f a b r i c a t i o n  s h a l l  be the  h i ghes t  p r a c t i c a b l e  cons i s ten t  

w i  t t i  prograrn ob jec t i ves .  The procedures o f  t h i s  s p e c i f i c a t i o n  have been 

se lec ted  t o  assure h i g h  qua1 i t y  design and f a b r i c a t i o n  whi 1  e  ma in ta i n i ng  

f l  e x i  b l  i ty  and a  r a p i  d response capabi 1  i t y .  

3.3.1 TECHNICAL REQUIREMENTS 

A1 1  equipment designs s h a l l  be based on t h e  requirements o f  t h i s  s p e c i f i c a t i o n  

and w r i t t e n  t echn i ca l  requirements o r  s p e c i f i c a t i o n  which w i l l  d e f i n e  t h e  
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3.3.1 TECHNICAL REQUIREMENTS (con t inued  ) 

r e q u i r e d  f u n c t i o n s  and accuracies,  i n t e r f a c e  requirements,  spec ia l  environmental  

requirements i f  any; power, s i ze ,  weight,  l o c a t i o n  l i m i t a t i o n s  if any, and any 

spec ia l  r equ i  renents.  Basic t echn i ca l  r e q u i  renen ts  s h a l l  be de f i ned  by t he  

cogn izan t  systems engineer.  Where necessary t h e  bas ic  r equ i  rements w i  11 be 

f u r t h e r  d e t a i l e d  by a w r i t t e n  des ign p l a n  prepared by t he  equipment des ign 

engineer  and concurred w i t h  by t h e  cogn izan t  systems engineer.  

3.3.2 SERVICE CONDITIONS 

Unless t h e  equipment s p e c i f i c a t i o n  o r  t echn i ca l  requirements s p e c i f y  o therw ise  

t h e  equipment s h a l l  be designed t o  l r i  t h s tand  t h e  f o l l o w i n g  s e r v i c e  cond i t i ons .  

MECHANICAL 

A )  OPERATING 

Ambient Temperature 

R e l a t i v e  Humidi ty 

Barometr ic  Pressure 

O r i e n t a t i o n  

-30' Ce l s i us  t o  40' Cels ius .  

Up t o  95 percent,  non-condensing. 

31 t o  20.58 inches o f  mercury. 

(1 1 Cabinet t ype  equiment - i n c l i n a t i o n  a t  
any angle  up t o  10' f rom the  normal 
p o s i t i o n .  

(2) Por tab le  equipment - i n c l i n a t i o n  a t  any 
angle  up t o  90' f rom the  normal 
p o s i t i o n .  

B )  NON-OPERATING, STORAGE AND TRANSPORTATION 

Ar,ibi e n t  Temperature -40' Ce l s i us  t o  50' Ce ls ius .  

Re1 a t i  ve Humid i ty  

B a r o ~ i e t r i  c Pressure 

Up t o  95 percent .  

31 t o  '5.54 inches o f  mercury. 



3.3.2 SERVICE CONDITIONS (con t inued)  

O r i e n t a t i o n  ( 1 )  Cabinet equipr,lent - i n c l i n a t i o n  a t  any 
angle up t o  40' f rom t h e  nornal  
p o s i t i o n .  

( 2 )  Po r tab le  equipment - i n c l i n a t i o n  a t  any 
angle . 

C) SHOCK AND VIBRATION 

No s p e c i f i c  l e v e l s  o f  shock and v i b r a t i o n  f o r  ope ra t i on  o r  t r a n s p o r t a t i o n  

a r e  de f i ned  by t h i s  s p e c i f i c a t i o n .  Unless s p e c i f i e d  otherwise by t h e  

t echn i ca l  requirements a l l  u n i t s  s h a l l  be b u i l t  t o  conform t o  sound des ign 

p r a c t i c e s  c o n s i s t e n t  w i t h  t h e  use and hand l ing  (as descr ibed by t he  

requirements document) t he  equipnent w i l l  be subjected t o .  

D) VACUUM - THEROIAL 

U n i t s  o r  nodules designed f o r  use i n  t h e  vacuum - thermal chamber s h a l l  be 

designed t o  operate a t  a  pressure o f  10" nm Hg o r  l e s s  and over  a  

temperature range o f  0' t o  50' Ce ls ius  un less s p e c i f i e d  otherwise by 

t h e  t echn i ca l  r equ i  reriients. 

ELECTRICAL 

The equipment s h a l l  be designed t o  operate and m a i n t a i n - p r o p e r  performance f rom 

power sources hav ing t h e  f o l l  owing c h a r a c t e r i s t i c s  un less  s p e c i f i e d  otherwise by 

t he  t echn i ca l  requirements.  

A) Vol tage - 120 v o l t s  p l u s  o r  minus 10 v o l t s  AC 60 Her tz ,  s i n g l e  phase. 

B )  Frequency t o l e rance  p l u s  o r  minus 1  percent .  

C ) Maximum avai  1  ab le  cu r ren t / un i  t 1.1i 11 be 60 Amperes. 

D )  Po~ ie r  f a c t o r  c o r r e c t i o n  i s  n o t  cons idered as a  norna l  requirement.  
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3.3.3 SIZE AND WEIGHT 

Equipment designs s h a l l  be such as t o  minimize s i z e  and weight  cons i s ten t  w i t h  

func t io l ia l  requi renents .  A1 1 f l o o r  t ype  cab ine t s  (un less  otherwise s p e c i f i e d  1 

s h a l l  be equipped w i t h  cas te r s  and l e v e l i n g  pads o r  cas te r  l o c k i n g  devices. 

L i f t i n g  pads w i l l  be prov ided where app l i cab le .  Unless specf f i e d  otherwise 

naximun o v e r a l l  d inens ions o f  t he  l a r g e s t  enc losure used s h a l l  n o t  exceed 74 

inc l ies  he igh t ,  72 inches width,  39 inches depth, exc lus i ve  o f  w r i t i n g  sur face.  

U r i t i n g  sur faces s h a l l  be detachable o r  r e t r a c t a b l e  t o  f a c i l i t i a t e  shipment. 

Unless design r e s t r i c t i o n s  d i c t a t e  otherwise a minumum o f  10 percen t  o f  space 

s h a l l  be a1 1 owed t o  accornodate f u t u r e  expansion. 

Standard panel w id ths  f o r  cab ine t s  s h a l l  be 19 inches nominal. (18.96 k.03 

ac tua l  ) .  Panel he igh t s  and mounting s l o t s  s h a l l  be per  MIL-STD-189 ( 1  3/4 

inches h e i g h t  increments).  Normally c losed  mounting s l o t s  w i l l  be used. Unless 

s p e c i f i e d  o therw i  se m a t e r i a l  used f o r  t e s t  panels mounted i n  cab ine t  enc losures 

s h a l l  be 3/16 i n c h  i n  th ickness.  Rear connector panels f o r  e n c l ~ s u r e s  s h a l l  be 

1 /8  i n c h  i n  th ickness.  

3.3.4 USE OF PREFERRED PARTS, PANELS, CIRCUITS AND MATERIALS 

A bas ic  des ign o b j e c t i v e  w i l l  be s tanda rd i za t i on  o f  pa r t s ,  panels, c i r c u i t s ,  and 

m a t e r i a l  s  wherever poss ib le .  Sect ions 3.5, 3.6, and 3.7. de f i ne  t h e  s e l e c t i o n  

c r i t e r i a .  

3.3.5 WORST-CASE DESIGN 

A1 1 c i r c u i t s  s t i a l l  be designed t o  per form p rope r l y  under wors t  case cond i t i ons  

o f  temperature, p a r t  to lerance,  i n p u t  vo l tage  v a r i a t i o n s ,  and component aging. 

Where c i r c u i t  a p p l i c a t i o n  d i c ta tes ,  d e t a i l e d  worst  case a n a l y s i s  \A11 be 

perforr,ied. 
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3.3.6 COlrlPONENT DERATIEJG 

No spec i f i c  l e v e l s  o f  component d e r a t i n g  a re  d i c t a t e d  by t h i s  document. 

Conponent p a r t s  s h a l l  be derated accord ing t o  good des ign p r a c t i c e  cons ide r i ng  

1 i f e ,  du ty  cyc le ,  power d i s s i p a t i o n ,  e t c .  Any d e r a t i n g  guide1 i nes  i d e n t i f i e d  i n  

t h e  p re fe r red  p a r t s  and p r a c t i c e s  drawing (see s e c t i o n  3.5) s h a l l  be fol lor ied. 

The design s h a l l  n o t  r e q u i r e  t h a t  a p a r t  be subjected t o  s t resses  g rea te r  than 

r a t e d  l e v e l s  w i t h o u t  ana l ys i s  o f  t h e  c i r c u i t  e f f e c t s .  (e.g. Fuses may be 

subjected t o  c u r r e n t s  h i ghe r  than r a t e d  t o  s imulate b r i dge  w i r e  burn-out o r  

r e s i s t o r s  nay be subjected t o  s h o r t  d u r a t i o n  pu lses  i n  excess o f  r a t i n g ,  

p rov id i ng  t h e  e f f e c t s  o f  ope ra t i on  i n  t h i s  node have been p r o p e r l y  analyzed.) 

3.3.7 EQUIPMEtiT LIFE, MAINTAINABLILITY 

Unless s p e c i f i e d  otherv i i  se, equi  pnent s h a l l  be designed f o r  a nominal 5-year 

ope ra t i ng  l i f e  and minimum 4-year s torage l i f e .  Major  equipments s h a l l  be 

repa i  r a b l  e, m i  nor  i tems may be repa i  r a b l  e o r  rep1 acabl e depending on good design 

p r a c t i c e  t o  achieve t h e  ope ra t i ng  l i f e  requirements.  Th is  document does n o t  

es tab l  i sh mean t ime between f a i  1 u re  requirements. S p e c i f i c  MTBF 1 evel  s and MTTR 

1 evel  s k r i l l  be designed t o  o n l y  i f  i d e n t i f i e d  by equipment requ i  renents.  

3.3.8 BREADBOARDS 

Engineer ing breadboards \ r i l l  be used as necessary t o  demonstrate c i r c u i t  

performance, e f f e c t s  o f  temperature v a r i a t i o n s ,  and t o  f a c i l  i t a t e  c i r c u i t  

a t ia l ys i  s. Normal l y  o n l y  those p o r t i o n s  o f  equipments r e q u i r i n g  d e t a i l e d  study 

w i l l  be breadboarded t o  assure proper  design. Scope o f  breadboard work s h a l l  be 

def ined by t he  des ign engineer. Breadboards may be used t o  supplement worse 

case design a n a l y s i s  b u t  do n o t  rep lace  t he  requirement o f  such ana l ys i s  where 
\ 

necessary (para. 3.3.5). 



47A380053 
SEPTEMBER, 1  982 

3.3.9 DEVELOPEilENT MODELS 

Development nodel  s  and/or brassboards r v i  11 be b u i  1  t o n l y  when author ized.  

3.3.10 DESIGN REVIEWS 

Unless de f i ned  o therw ise  by c o n t r a c t  o r  program requi rements  norma l l y  o n l y  one 

forr,lal des ign rev iew s h a l l  be h e l d  f o r  each end i t e m  equipment. It w i l l  be he1 d 

a f t e r  t h e  t echn i ca l  requirements and o v e r a l l  des ign approach have been 

s u f f i c i e n t l y  i d e n t i f i e d  t o  make t he  rev i ew  neani  n g f u l  . Th i s  rev iew v r i  11 
- 

cons ide r  i n  d e t a i l  t h e  hardware i n t e r f a c e  as w e l l  as t h e  i n t e r n a l  des ign of  t h e  

equipment. In foma1 des ign rev iews w i l l  be h e l d  w i t h i n  t he  des ign group 

thoughout t he  des ign phase. Attendees a t  t h e  formal des ign rev iew w i l l  be i n  

accordance w i t h  t h e  es tab l  i shed  program procedures. A1 1 a c t i o n  i terns r e s u l t i n g  

f r o n  t h e  formal  des ign rev iew w i l l  be r eso l ved  and a w r i t t e n  document prepared 

t o  d e f i n e  a c t i o n  taken. 

3.3.11 E. M. I. 

Good des ign p r a c t i c e s  tli 11 be f o l  1  owed t o  reduce e l  ec t ro -nagne t i  c  i n te r f e rence  

and s u s c e p t a b i l i t y .  Design emphasis s h a l l  be p laced  on suppression of  r e l a y  I 

c o i l  s, sh i e l d i ng ,  separa t ion  o f  s i gna l  and power f unc t i ons ,  grounding, e t c .  

Extreme E. M. I. preven t i on  p recau t ions  (such as  RFI sh ie lded,  gasketed 

enc losures )  w i l l  n o t  be used un less s p e c i f i c a l l y  i n d i c a t e d  by t h e  t echn i ca l  

r equ i  renents ,  and/or t h e  end i tem appl i c a t i  on. 

3.3.12 GROUNDING 

The f o l  lo r r ing grounding p r a c t i c e s  s h a l l  be f o l  lovred un less spec ia l  r e q u i r e ~ l e n t s  

s t i p u l a t e  othervri se. 
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3.3.1 2 GROUNDING (con t inued)  

A )  Each equipnent cab ine t  s h a l l  have a ground s tud  l oca ted  on t h e  r e a r  
connector panel which s h a l l  be t i e d  w i t h  a v i s i b l e  ground cab le  t o  an 
au thor i zed  b u i l d i n g  o r  i n s t a l  1 a t i o n  ground. 

a )  The AC power i n p u t  ground l e a d  s h a l l  be connected i n t e r n a l l y  t o  t h e  
connector panel ground stud. 

C) I n  no case \ r i l l  t h e  AC power neu t ra l  ( r e t u r n )  o r  any h i gh  ( h o t )  1 i n e  be 
connected t o  any equi  pment enclosure. 

D) Normally no equipment ou tpu t  o r  i n p u t  s i g n a l s  o r  r e t u r n s  k r i l l  be connected 
t o  t h e  enc losure ground. A l l  ou tpu ts  s h a l l  be e l e c t r i c a l l y  f l o a t i n g .  
Specia l  a t t e n t i o n  s h a l l  be d i r e c t e d  t o  assure t h a t  power suppl ies,  
o s c i  11 oscopes , vol  tmeters , etc .  , do n o t  cause i nadve r ten t  grounding o f  
i n p u t  o r  o u t p u t  s i g n a l s  through case grounds. 

E) Each panel /chass is  assembly l o c a t e d  i n  an equipment cab ine t  s h a l l  be 
connected by a ground s t r a p  from a ground s tud  l o c a t e d  on t h e  panel o r  
chass is  t o  t h e  cab ine t  ground bus bar .  

F )  The p r e f e r r e d  pa r t s ,  de f ined  i n  accordance w i t h  paragraph 3.5 i d e n t i f y  
ground bus bars, ground studs f o r  enc losures and chass is ,  and ground s t r a p s  
t o  be used.' 

G) Where necessary ground w i res  s h a l l  be used w i t h i n  panel /chassi  s assenbl i es 
t o  t i e  i n d i v i d u a l  t r a y s ,  pa r t s ,  etc. ,  t o  t h e  chassi  s ground stud. 

H) Shie lds  w i l l  be re tu rned  t o  t he  equipnent ground network where d i c t a t e d  by 
good des ign p rac t i ce .  Normally, s h i e l d i n g  (except  RF) w i l l  be grounded a t  
one p o i n t  on ly ,  t o  avo id  ground c u r r e n t  loops. 

I )  Equipment ground studs may o r  nay n o t  be used on po r tab le  equipnent  
depending on t he  na tu re  o f  t he  equipnent. 

3.3.13 INTERLOCKS 

E l e c t r i c a l  i n t e r l o c k s  s h a l l  be used f o r  sa fe t y  on equipnent  us i ng  i n p u t  vo l tages  

o f  150 v o l t s  o r  g rea te r ,  o r  where dangerous l e v e l  s o f  vo l tage  a r e  p resen t  t h a t  

c rea te  hazardous c o n d i t i o n s  f o r  opera to rs  o r  n a i  ntenance. Normally such 

i n t e r l o c k s  s h a l l  be i n s t a l l e d  on - each cab ine t  door and f o r  each s l i d e  mounted 

panel /chass is  assenbly. I f  cheater  type i n t e r l o c k  switches ( those bri t h  

mechanical by-pass p r o v i  s ior ls t o  f a c i  1 i t a t e  n a i  n t a i  nence ) a r e  used they  must be 

o f  t he  type  which au toma t i ca l l y  r e t u r n  t o  opera t ion  upon c l osu re  o f  the  cab ine t  

door. 
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3.3.13 INTERLOCKS (con t inued)  

Equi pnent s h a l l  be designed t o  prec lude acc iden ta l  con tac t  \ii t h  vo l  tages i n  

excess o f  28 v o l t s .  

3.3.14 ENCAPSULATION 

Norr,ially, encapsulat ion b r i l l  n o t  be used f o r  connectors and nodules t o  

f a c i l  i t a t e  maintenance. However, connectors s h a l l  be p o t t e d  i f  requ i red  by 

connector desi  gn. Modules s h a l l  be encapsul a ted  wherever requ i  r e d  f o r  

rliechanical s t reng th ,  reduced s ize ,  o r  env i  ronnenta l  capabi 1 i ty. 

3.3.15 CONNECTOR FUNCTIONS 

Connector f u n c t i o n s  on panel and chass is  assenbl i e s  w i l l  nornal  l y  be i s o l a t e d  as 

de f i ned  by t h e  f o l l o w i n g  l i s t :  

1 AC POWER I N  
2 )  DC POWER IN* 
3 )  AC POWER OUT 
4 )  DC POWER OUT** 
5 )  SIGNAL IN* 
5 )  SIGNAL OUT** 

*Funct ions 2 and 5 nay be combined. 
**Functions 4 and 6 nay be combined. 

3.3.16 W I R I N G  AND CABLES - 

A r,iinir;~um o f  10 percen t  spares w i l l  be a l lowed a t  o r i g i na ;  design f o r  a l l  

connectors o r  cab les  sub jec t  t o  expansion, un less  d i c t a t e d  otherwise by mat ing  

connectors. B u t t  sp l i ces ,  i f  s p e c i f i e d  by t he  drawing, w i l l  c o n t a i n  no nore  
- 

than  f o u r  ( 4 )  w i r e s  ( 2  w i res  each end). Dust  caps s h a l l  be p rov ided  f o r  a l l  

un-mated connectors. 
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3.4 DESIGN DOCUMENTATION AND DRAWINGS 

3.4.1 DESIGN NOTEBOOK 

The equi  pment design engineer  s h a l l  n a i  n t a i  n  a  conprehensi ve design notebook. 

Thi s  notebook s h a l l  i d e n t i f y  a1 1 des ign requ i  renen ts  and assumptions p l u s  a1 1 

design so lu t i ons ,  r eco rd  t h e  r e s u l t s  o f  a l l  l abo ra to r y  breadboard work, and 

i d e n t i f y  o r  c o n t a i n  a1 1 r e l a t e d  documents ( i  .e. drawings, PIRS, nenos, etc.)  . 

3.4.2 DRAWINGS 

A) Drawing abbrev ia t ions  symbols, and re fe rence  des igna t ions  kri 11 conform t o  

ANSI Y1.l, Y32.2, and Y32.16 un less  de f i ned  otherwise by t h i s  document. 

The p r e f e r r e d  p a r t s  and p r a c t i c e s  drawing, para. 3.5, w i l l  i d e n t i f y  

p r e f e r r e d  represen ta t ions  f o r  c e r t a i  n  pa r t s .  Where shown these 

represen ta t ions  s h a l l  be used t o  assure un i  f o r n i  ty of  symbol s  and 

nonencl a tu re .  

B )  The f o l l o w i n g  gu ide l i nes  un less de f ined  otherwise by c o n t r a c t  o r  program 

requirements w i l l  be f o l l owed  w i t h  regard  t o  q u a n t i t y  and type o f  drawings: 

1  ) The t o t a l  number o f  drawings f o r  an end i t e n  \.ii 11 be kep t  t o  a  min inun 
cons i  s t e n t  w i t h  r equ i red  d e f i  n i  ti on o f  t he  end i ten. S inp l  i f i e d  
d r a f t i n g  p r a c t i c e s  s h a l l  be used. 

2) Prev ious ly  d e t a i l e d  standard pa r t s ,  assembl i e s ,  etc., w i l l  be used 
krherever poss ib l e  i n  1  i e u  o f  new drawings. 

3 )  Mu1 ti p l  e  - groups and mu1 ti p l  e  p a r t  drawings w i  11 be used wherever 
poss ib le .  

4) The coord ina te  system w i l l  be used f o r  panel dimensioning. 

5 )  A1 1 t o p  assenbly drawings w i l l  show reference dimensions t o  de f i ne  
o v e r a l l  s i z e  o f  t h e  assembly. 

Approximate weight  w i  11 be i nc l  udea when avai  1  ab le .  

6) Issued "A" s i z e  drawing l i s t s  w i l l  be p rov ided  f o r  a l l  complex 
equipnents.  
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3.4.2 DRAW1 tJGS (cont inued)  

C )  Drawing r e v i s i o n  c o n t r o l  w i ! l  be app l ied  t o  a l l  drawings. The method o f  

drabring c o n t r o l  w i l l  con forn  t o  t h e  program i n s t r u c t i o n s .  

Drawing r e v i s i o n s  are i n s t i t u t e d  by a l t e r a t i o n  n o t i c e  (AN). The AN 

procedure w i  11 conform t o  standard department pol  i cy .  Approval 

requirements f o r  A N ' S  w i l l  be i n  conformance w i t h  program i n s t r u c t i o n s .  

3.4.3 INSTRUCTION MANUALS 

A )  I n s t r u c t i o n  manuals s h a l l  be prov ided when s p e c i f i e d  by the program 

i n s t r u c t i o n .  

The standard for r ia t  s h a l l  be: 

1  1 General Desc r i p t i on  

2 )  Theory o f  Operat ion 

3 )  I n s t a l l a t i o n  I n s t r u c t i o n s  

4 )  Operat ing I n s t r u c t i o n s  

5 )  Maintenance I n s t r u c t i o n s  ( i n c l u d i n g  Cal i b r a t i o n )  

6 )  L o g i s t i c a l  
- Operat ing Suppl ies 
- Recommended Repair Par ts  

7)  Drawing L i s t  

0 )  Drawing reference manuals s h a l l  be prov ided when spec i f i ed  by program 

ins t ruc t i ons .  

The standard format s h a l l  be: 

1 ) Contents/Equipnent L i s t  

2  ) In te rconnec t ion  Diagrams 
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3.4.3 INSTRUCTION MAtdUALS (con t inued  ) 

3 )  Equipnent Drali ings 

I n c l u d i n g  asseriibl i es ,  schematics, w i  r i n g  d i  a g r a ~ ~ s ,  panel de ta i  1 s, 
i n t e r connec t i on  cables,  sub-assenbl i e s ,  e tc . ,  b u t  exc lud ing  m i  n o r  
d e t a i l s  such as brackets ,  chass is  d e t a i l s ,  i t c . ,  which do n o t  add t o  an 
understanding o f  t h e  f u n c t i o n a l  capabi 1 i t y  o f  t h e  i tem. 

3.5 PREFERRED PARTS 

3.5.1 GENERAL 

The e l e c t r i c a l  p r e f e r r e d  p a r t s  and p r a c t i c e s  document 47A380056 i d e n t i f i e s  

p r e f e r r e d  p a r t s  which w i l l  be used i n  equipment des ign wherever poss ib l e  t o  

achieve s tanda rd i za t i on  o f  design and s i m p l i f y  procurement and spare p a r t s  

stocks. I n  a d d i t i o n  t o  e s t a b l i s h i n g  t he  p r e f e r r e d  pa r t s ,  t h i  s 1 i s t  i d e n t i f i e s  

standard drawing represen ta t ions  (e.g. i den t i  f i c a t i o n  o f  sw i tch  deck and 

terr,ii na l  numbers f o r  schematic and w i r i n g  diagrams), mechanical noun t i  ng 

dimensions, and spec ia l  use c h a r a c t e r i s t i c s  wherever poss ib le .  Standard 

noriienclature i d e n t i f i e d  by t h e  l i s t  s h a l l  be used on drawings. 

3.5.2 CRITERIA FOR SELECTION 

The c r i t e r i a  f o r  s e l e c t i o n  o f  p a r t s  f o r  the  p r e f e r r e d  p a r t s  l i s t  are:  

1 ) Qua1 i t y  and v e r s a t i  1 i ty  o f  p a r t  

2 )  H i  s t o r y  o f  performance on prev ious appl i c a t i o n s  i n  e l e c t r i c a l  equipment 

3 )  A v a i l a b i l i t y  

4 )  Comerc i  a1 equ i va len t  o f  m i  1 i t a r y  p a r t s  where appl i c a b l  e (e.g. v i i  r e ,  
d iodes, t r a n s i  s t o r s )  
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3.5.3 INTERFACE 

The major excep t ion  t o  t h e  above paragraphs i s  t h a t  any connector t h a t  na tes  t o  

a  prirne equipment connector must be o f  q u a l i t y  compat ib le  \ - l i t h  t he  pr ime 

connector.  It s h a l l  be so se lec ted  as t o  minimize any degradat ion of  pr ime 

connector r e 1  i ab i  1 i t y  . 

3.6 PREFERRED CIRCUITS AND SUB-ASSEMBLIES 

3.6.1 GENEKAL 

The e l e c t r i c a l  p r e f e r r e d  c i r c u i t s  and sub-assembly 1 i s t  (Document 47A380056) 

i d e n t i f i e s  p re fe r red  c i r c u i t s  and sub-assenbl i e s  t h a t  wi 11 be used i n  t h e  

e l e c t r i c a l  equipment whenever poss ib le  t o  assure u n i  fo rmi  ty o f  design. 

3.7 SELECTION AND QUALITY OF MATERIALS 

3.7.1 GENERAL 

M a t e r i a l s  n o t  l i s t e d  on t he  p r e f e r r e d  p a r t s  l i s t  (para 3.5) s h a l l  be se lec ted  on 

t h e  same c r i t e r i a  i d e n t i f i e d  by para 3.5.2. 

3.7.2 INSTRUMENTS 

A1 1  ins t ruments  used s h a l l  be s u b j e c t  t o  General E l e c t r i c  Company i n s p e c t i o n  

code G (send m a t e r i a l  t o  I. & M. Lab f o r  i n s p e c t i o n  t o  vendor c a t a l o g  

s p e c i f i c a t i o n s  and f o r  c a l i b r a t i o n ) .  
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5.7 SELECTION AND QUALITY OF FiATERIALS ( c o n t i  nued) 

3.7.3 VENDOR CATALOG ITEMS AND MISCELLANEOUS 

A l l  o t h e r  p a r t s  used s h a l l  be inspected t o  General E l e c t r i c  Company i n s p e c t i o n  

code M ( i n s p e c t  t o  c h a r a c t e r i s t i c s  i d e n t i f i e d  by purchase o r d e r )  un less 

otherwi  se noted. 

3.8 PROCESSES 

3.8.1 FItiISHES 

F in i shes  and coa t i ng  s h a l l  be app l i ed  t o  p rov ide  f o r  maximum d u r a b i l i t y  and 

p ro tec t i on .  

3.8.2 STANDARD COLORS 

Unless s p e c i f i e d  o therw ise  by program i n s t r u c t i o n  

A )  Enclosure c o l o r s  s h a l l  be FED-STD-595-25102 ( b l  ue g l oss  1. 

B  ) F r o n t  panel c o l  o r s  s h a l l  be FED-STD-595-25550 ( b l  ue semi - g l  oss) . 
C ) Where poss ib l e  commerci a1 ins t ruments  s h a l l  be purchased wi t h  panel 

c o l o r s  t h a t  con fo rn  t o  i t e n  (B). 

D) Panel s  o f  t e s t  boxes nay be o f  brushed aluminum o r  FED-STD-595-26492 
( grey 1. 

E)  Surface p repara t ions  s h a l l  be compatabl e  w i t h  m a t e r i a l  be ing  f i n i shed .  

F )  Aluminum Chassi s  s h a l l  be f i n i s h e d  us ing  Alod ine 600. 
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3.9 IDENTIFICATION AlJD MARKING 

Unless spec i f i ed  otherwise i n  t he  f o l l  owing paragraphs, i d e n t i f i c a t i o n  and 

marking ma te r i a l  s  s h a l l  be se lec ted  from t h e  p r e f e r r e d  p a r t s  1  i s t  (para 3.5). 

F igures  I, 11, 111, I V ,  V, V I ,  and V I I  show t y p i c a l  Yocations f o r  i d e n t i f i c a t i o n  

and markings. 

3.9.1 END ITEM IDENTIFICATION 

Each end i t e m  s h a l l  be i d e n t i f i e d  by an equipment name p i a t e  (engraved 

b lack/ \ rh i  te /b lack  laminated p l a s t i c  per  p r e f e r r e d  p a r t s  1  i s t )  and a  G.E. 

s i gna tu re  s t r i p  ( pe r  p r e f e r r e d  p a r t s  l i s t ) .  Loca t ion  o f  t he  s igna tu re  s t r i p  f o r  

enclosures s h a l l  be as shown on t he  enc losure drawing. The equipment name p l a t e  

normal l y  s h a l l  be 1  ocated d i r e c t l y  be1 ow t h e  s i gna tu re  s t r i  p. 

-. 

3.9.2 IDENTIFICATIOt4 PLATE 

An adhesive backed my1 a r  G .E. i den t i  f i c a t i o n  p l a t e  (NP 20641 7 )  s h a l l  be at tached 

t o  every end i t e n  and a l l  n a j o r  sub-assemblies. Th is  p l a t e  w i l l  i d e n t i f y  t h e  

equipment by: 

A )  fiomencl a t u r e  , 

B )  Stock Number 
C )  S e r i a l  Number 
D)  Model Number 
E ) Drawing Number 
F )  Cont rac t  Number 

3.9.3 REVISION STATUS TAG 

Every assembly and n a j o r  sub-assembly s h a l l  have an adhesive backed mylar  

r e v i s i o n  s t a t u s  tag, as de f ined  by the  p r e f e r r e d  p a r t s  l i s t .  Th i s  t a g  p rov ides  

space t o  i d e n t i f y  r e v i s i o n s  made t o  the  assembly and w i r i n g  o f  t he  u n i t .  Space 

i s  p rov ided  f o r  an i nspec t i on  stanp. I n  t h e  event  t h a t  t he  nunber o f  r e v i s i o n  

exceeds t h e  t a g  capac i ty ,  an a d d i t i o n a l  t a g  w i l l  be at tached aGjacent t o  t he  

o r i g i n a l  . 
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3.9.4 ASSEMBLY LOCATION TAGS ("A"  Tags) 

Adhesive backed my la r  assembly l o c a t i o n  tags  as i d e n t i f i e d  by t he  p r e f e r r e d  

pas ts  l i s t  s h a l l  be used on panel /chass is  assemblies t o  show l o c a t i o n  o f  t h e  

u n i t  i n  an enc losure housing nu1 t i p l e  u n i t s .  One "A" t a g  s h a l l  be i n s t a l l e d  on 

t h e  enc losure tapped r a i l  f r o n t  face and a  t a g  bear ing  t h e  corresponding number 

i n s t a l l e d  on t he  r e a r  o f  t he  chass is  l o c a t e d  a t  t h a t  p o s i t i o n .  Use of  t h e  tags  

s h a l l  be s p e c i f i e d  by t h e  assembly drawing. 

TYPICAL PREFERRED IDENTIFICATION LOCATIONS 

(Refer  t o  F igures  I, 11, 111, I V Y  V, V I ,  AND V I I )  

1  . I d e n t i f i c a t i o n  P l a t e  

2. Revis ion S ta tus  Tag 

3. Assembly Loca t ion  Tag - "A"  Tag ( l oca ted  by t op  assembly) 

4. Terminal Board I d e n t i f i c a t i o n  Tag - "TB" Tag 

5. Connector I d e n t i f i c a t i o n  Tag - "J" Tag 

6. Harness Connector I d e n t i f i c a t i o n  Tag 

7. Engraved Panel Markings 

8. G.E. S ignature S t r i p  

9. Equi pnent Nanepl a t e  

10. Engraved Laminated P l a s t i c  P l a t e  Bonded t o  Panel 

11. Engraved Aluminum P l a t e  (pa in ted  and f i l l e d  t o  match pane l )  used f o r  
rework 

12. Connector I d e n t i f i c a t i o n  Tag w i t h  "Mates t o "  I n fo rma t i on  

13. Cable Assembly I d e n t i f i c a t i o n  Tag (no te  on l o n g  cables l o c a t e  
a d d i t i o n a l  i d e n t i f i c a t i o n  tags  a t  bo th  ends) 
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3.9.5 CONNECTOR AND TERMINAL BOARD IDENTIFICATION TAGS 

A1 1 r e a r  chassis  connectors and terminal  boards s h a l l  be i d e n t i f i e d  by adhesive 

backed mylar  "J" tags o r  "TB" tags de f ined  by the  p re fe r red  p a r t s  l i s t .  

3.9.6 CONNECTOR MATES TO IDENTIFICATION TAGS 

In te rna l  harness connectors w i t h i n  an enclosure s h a l l  have i d e n t i f i c a t i o n  tags 

showing the  f o l l o w i n g  in format ion:  harness connector number and mating chassis 

sub-assembly number and connector number (e.g. P32 mates t o  A8J1). The 

i dent i  f i c a t i o n  t a g  w i l l  be def ined by the  assembly w i r i n g  d i  agrarn and selected 

from the  p re fe r red  p a r t s  l i s t .  

3.9.7 CABLE TAGS 

External  cables and cable connectors w i l l  be i d e n t i f i e d  us ing  cable 

i d e n t i f i c a t i o n  tags se lected from the  p re fe r red  p a r t s  l i s t .  Tags w i l l  be 

1 ocated as shown i n  F igu re  V. The cable t a g  w i l l  show drawing number, group 

number, r e v i s i o n  s tatus,  and j o b  number (an i d e n t i f y i n g  number assigned by 

product ion con t ro l  ) . The connector tags w i l l  i d e n t i f y  c o n n e c t ~ r  number and 

mdtes t o  i n fo rma t i on  (e.g. P3 mates t o  53). 

3.9.8 PANEL MARKINGS 

F ron t  panels and r e a r  connector panels w i l l  normal ly be i d e n t i f i e d  w i t h  panel 

t i t l e  and func t i on  legends engraved on the  panel, f i l l e d  w i t h  a con t ras t i ng  

c o l o r  wipe i n  pa in t .  One quar te r  inch  h igh  characters w i l l  be used f o r  panel 

t i t l e ,  3/16 i nch  h igh  characters f o r  s u b - t i t l e s ,  and 1/8 i n c h  h7gh characters 

f o r  f unc t i on  1 egends. Engraved black/whi t e /b l  ack 1 ani  nated p l a s t i c  p la tes  may 

oe used f o r  specia l  emphasis o r  t o  nark specia l  t i t l e s  on ~ o r ~ m e r c i a l l y  b u i l t  

u n i t s  (e.g. power suppl ies, recorders, e tc . ) .  These p l a t e s  w i l l  be bonded t o  
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3.9.8 PANEL bMRKINGS (cont inued) 

the panel us ing the adhesive i d e n t i f i e d  by the p re fe r red  p a r t s  l i s t  (RTV 102) i f  

panel rework necessi tates changes t o  panel engraving t h i s  w i  11 be accompl i shed 

by us ing .020 t h i c k  aluminum p la tes  engraved w i t h  the  proper legends painted and 

f iil l e d  t o  match the  panel. These p la tes  w i  11 be bonded t o  the  panel us ing RTV 

102. 

Spacial warning tags s h a l l  be made from red/whi t e / red  p l  a s t i  c 1 ami nate 

( i d e n t i f i e d  by the  p re fe r red  p a r t s  l i s t ) ,  engraved and bonded t o  the  

panel/uni t. These warning tags w i l l  be used on ly  where cond i t ions  hazardous t o  

personnel o r  equipment ex i s t s .  

3.9.9 WIRE IDENTIFICATION 

N o r m a l l y  w i r i n g  w i l l  n o t  be i d e n t i f i e d  by w i re  stamping o r  stamped s leeving 

unless speci a1 requi renents d i c t a t e  othenvi se. 

3.9.10 COMPONENT IDENTIFICATION 

Co~iponent i d e n t i f i c a t i o n  i s requ i red  f o r  a l l  equipments. The method o f  

component i d e n t i f i c a t i o n  s h a l l  be i n  accordance w i t h  47A380052. 

3.10 FABRICATION AND WORKMANSHIP 

3.1 0.1 STANDARDS 

A1 1 e l e c t r i c a l  w i r i n g  and f a b r i c a t i o n  techniques s h a l l  conform t o  the 

requirenents o f  e l e c t r i c a l  standard fab r i ca t i on ,  w i r i n g  and i n s t a l  1 a t i o n  drawing 

47A380052. This standard drawing w i l l  be referenced by note on a l l  assembly and 

w i r i n g  drawings and nay be inc luded i n  the reference note. 
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3.10.2 ADVANCE O R D E R  INFORMATION 

Advance order information wi 11 be provided to  production control whenever 

possible. Approval of advance order information will conform to progran 

instructions. Inspection codes (see section 4 )  will be identified by the 

advance order. 

3.10.3 FABRICATION PROCEDURES 

The fol lowing procedures apply to  equipment fabricated i n-house. 

A )  A1 1 sheet metal work, chassis, panels, hardware, etc.  shall be 
inspected only for  dimensions and notes appearing on the face of the 
drawi ng . 
Manufacturing planning (simp1 if ied where possible) shall conform to 
progran instruction. 

B )  All assembly and wiring of units may be done in an approved 
manufacturing area arranged t o  fabricate electrical equipment. 
Assembly and wiring shall be done by qualified wiremen to regular 
drawings. Detailed formal manufacturing planning wi 11 not be used i n 
order to  assure f lex ib i l i ty  of manufacturing sequence. Design 
engineering shall provide support t o  a s s i s t  in definition of 
requi renents or  recommend fabrication sequence. 

3.10.4 HANDLING AND PROTECTION OF ITEMS 

All e lectr ical  items shall be handled w i t h  care and respect. During fabrication 

small items will be stored in protective containers; large items shall be 

covered with protective covers. Care shall be exercised to  mai ntain clean1 iness 

of a l l  items and t o  protect units from dust, chips and other foreign matter. 

All connectors that  are not mated on enclosures or  cables shall have protective 

caps installed.  These caps shall conform to the applicable drawing. 



47A380053 
SEPTEMBER, 1 982 

I 
3.11 ACCEPTANCE TEST REQUIREMENTS 

3.11.1 CONTIt4UITY 

A1 1 in-house fabricated electrical modules, panel s ,  cables and console wiring 

1 shall be subject to  electr ical  continuity t e s t s  to  verify conformance to  the 

i  ten schematic. For purposes of th i s  t e s t  an Ohm meter reading of one (1 ) Ohm 

1 or  less  i s  considered an indication of continuity unless specific t e s t  

requirements are issued to  specify otherwise. 

3.11.2 DISCONTIfiUITY AND RESISTANCE TESTS 

D i  sconti nui ty t e s t s  t o  verify i  sol ation between c i rcu i t s  and resi stance t e s t  t o  

veri fy conti nui ty  though re1 ay coi 1 s ,  diode pol ari ty , etc .  wi 11 be performed 

\./hen identified by the t e s t  requirements. Discontinuity for purposes of th i s  

t e s t  will be considered as 10 Meg Ohms or  greater unless specified otherwi se. 

3.11.3 INSULATION RESISTANCE AND DIELECTRIC STRENGTH 

3.11.3.1 Cables 

A1 1 cables will be subjected t o  insulation resistance and dielectr ic  strength 
- 

t es t s .  (Dielectric strength t e s t s  normally will be performed only once on a 

cable).* Tests will be perforned between each conductor against a l l  other 

C O ~ ~ U C ~ O ~ S  and connector she1 1 s. 

b * Should i t  be necessary to  repeat the dielectr ic  strength t e s t ,  i t  should be 

I done a t  a lower voltage. Each time i t  i s  repeated, the voltage should be 

90% of that  used in preceding t e s t .  
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3.1 1.3.1 Cables (con t inued)  

I n s u l a t i o n  res i s tance  s h a l l  n o t  be l e s s  than 10 Meg Ohms a t  a DS p o t e n t i a l  o f  

500 v o l t s ,  un less  s p e c i f i e d  otherwi  se by t h e  t e s t  requ i  renents.  

Cables s h a l l  w i t hs tand  w i t h o u t  degradat ion a p o t e n t i a l  o f  500 v o l t s  AC R.M.S. 60 

Her tz  f o r  a min inun p e r i o d  of 10 seconds un less spec i f i ed  otherwise by t h e  t e s t  

requirements. Leakage c u r r e n t  s h a l l  n o t  exceed 50 microamperes as measured by 

M i  cro-ammeter o r  o t h e r  su i  tab1 e means. 

3.11.3.2 Console Wir ing, Panels, and Modules 

I n s u l a t i o n  res i s tance  and d ie1  e c t r i c  s t r eng th  t e s t s  w i l l  be performed on console 

w i r i ng ,  panels and nodules o n l y  when s p e c i f i e d  by t he  t e s t  requirements 

( d i e l e c t r i c  s t r e n g t h  t e s t s  w i l l  be performed on l y  once).* Tes t  l e v e l s  w i l l  be 

i n  accordance w i t h  those de f i ned  i n  paragraph 3.11.3.1 un less s p e c i f i e d  

o therw i  se. 

- 

3.1 1.4 PERFORMANCE TESTS 

A l l  equipment s h a l l  be subjected t o  performance t e s t s  i n  accordance w i t h  t h e  

t e s t  requirements. Design engineer ing s h a l l  i d e n t i f y  t e s t  requirements.  The 

minimum requ i  rements spec i f i ed  above s h a l l  be re ferenced p l u s  any a d d i t i o n a l  

performance t e s t s  requ i red .  

* Should i t  be necessary t o  repea t  t he  d i e l e c t r i c  s t r eng th  t e s t ,  i t  should be 

done a t  a lower  vol tage. Each t i n e  i t  i s  repeated, t he  vo l t age  should be 90% 

o f  t h a t  used i n  preceding t e s t .  
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3.11 .5 ENVIRONMEtiTAL TESTS 

1 Environmental t e s t s  s h a l l  be performed on ly  when s p e c i f i e d  by t h e  t e s t  

I requi  renent  s . 

1 3.11.6 ENCAPSULATED UtJITS 

A l l  encapsulated u n i t s  s h a l l  be  subjected t o  t e s t  p r i o r  t o  encapsulat ion i n  

1 a d d i t i o n  t o  p o s t  p o t  t e s t s  i n  accordance w i t h  t h e  t e s t  requirements.  

I 
I 
1 
E 
1 
II 
I 
I 
I 
5 
1 
I 
I 
1 
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4.0 QUALITY ASSURANCE PROCEDURES 

4.1 INSPECTION OF PURCHASED PARTS 

A )  A1 1  m a t e r i a l  and component p a r t s  w i l l  normal ly  be coded w i t h  i nspec t i on  

code M ( i  nspect pe r  purchase o r d e r ) .  Only those c h a r a c t e r i s t i c s  

r e q u i r i n g  i nspec t i on  o r  t e s t  w i l l  be de l i nea ted  on t he  purchase order .  

The des ign engineer  w i l l  d e f i n e  t h e  c h a r a c t e r i s t i c s  t o  be inspected. 

The respons ib le  q u a l i t y  c o n t r o l  engineer  w i l l  o b t a i n  the  i n fo rma t i on  

and t r a n s m i t  i t  t o  i n s p e c t i o n  p lann ing  f o r  i nco rpo ra t i on  on t h e  

m a t e r i a l  request.  

B  Standard commercial t e s t  equipment w i l l  no rma l l y  be coded as r e q u i r i n g  

G code i n s p e c t i o n  ( i nspec t i on  by I. & M. Lab t o  vendor c a t a l o g  

s p e c i f i c a t i o n s  and c a l i b r a t i o n ) .  

4.2 CONTROL OF FABRICATED MATERIAL - INSPECTION INSTRUCTIONS 

4.2.1 INSTRUCTIONS 

Inspec t i on  i n s t r u c t i o n s  may appear as c l a s s i f i e d  c h a r a c t e r i s t i c s  and notes on 

the  drabri ng. 

4.2.2 INTERMEDIATE INSPECTION 

In te rmed ia te  i n s p e c t i o n  w i  11 be p rov ided  as requ i red .  

4.2.3 DETAILED INSPECTION 

D e t a i l e d  i n s p e c t i o n  i n s t r u c t i o n s  nay be p rov ided  f o r  p iece  p a r t s  if the  

preceeding methods do n o t  su f f i ce  o r  if s p e c i f i c  v a r i a b l e  data o r  o t h e r  

o b j e c t i v e  evidence i s  requi red.  
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4.2.4 FINAL INSPECTION 

Upon complet ion o f  a u n i t  i t  s h a l l  have f i n a l  inspec t ion  t o  the  appropr ia te 

1 eve1 . 

4.3 TEST PLANNING 

Unl ess s p e c i f i e d  otherwi se by program i n s t r u c t i  on the  f o l  1 owi ng procedure s h a l l  

be fol lowed: 

A )  Q. C. s h a l l  conduct the  con t i nu i t y ,  Megger and HI-POT t e s t  where 
appl i c a b l  e. 

B )  Q. C. w i l l  perform in-process and p re l im ina ry  t e s t  i n  conjunct ion w i t h  
design engi neer i  ng. 

C) Q. C. w i l l  p rov ide the  acceptance t e s t  procedures based on requirements 
es tab l i shed by design engineering. Test i n s t r u c t i o n s  w i l l  e i t h e r  be 
documented i n  t he  equipment l o g  book o r  by t e s t  requirement. Test data 
s h a l l  be recorded on approved forms. - 

D) Q. C. s h a l l  conduct t he  acceptance tes t .  Design engineering s h a l l  
wi tness a l l  major acceptance tes t s .  Design engineer ing may a t  i t s  
op t i on  perform a general checkout t e s t  p r i o r  t o  the  formal acceptance 
t e s t .  

4.4 NON-CONFORM1 NG MATERIAL 

4.4.1 IN-HOUSE FABRICATED MATERIAL 

A1 1 descrepancies f o r  in-house fab r i ca ted  mater ia l  s h a l l  be recorded on the  

defect r e p o r t  (DR). D i s p o s i t i o n  o f  DR's s h a l l  be made by - t h e  design engineer 

and QC engineer. When t h e  d i s p o s i t i o n  i s  t o  " r e f e r  t o  MRB", a non-conformance 

r e p o r t  (IJR) i s  w r i t t e n  and desposit ioned by the  ma te r i a l  rev iew board (MRB). 

4.4.2 PURCHASED MATERIAL 

Discrepant  purchased mater ia l  s h a l l  be recorded on an NR. D i spos i t i on  s h a l l  be 

by PIRB. 
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4.5 HANDLING, STORAGE AND DELIVERY 

Hand1 ing,  s torage and de l  i v e r y  a c t i v i t i e s  s h a l l  be i n  accordance w i t h  

es tab l i shed  procedures. 

4.6 INDICATION OF INSPECTION STATUS 

The q u a l i t y  c o n t r o l  and t e s t  sec t i on  has es tab l i shed  and ma in ta ins  an i nspec t i on  

stamp c o n t r o l  system. Q u a l i t y  con to l  and t e s t  stamps a re  designed t o  i d e n t i f y  

t h a t  a r t i c l e s  a r e  i n  process, p a r t i a l  l y  inspected, f i n a l  l y  inspected and/or 

tested,  and t o  p rov ide  an i d e n t i t y  o f  t h e  s p e c i f i c  i n d i v i d u a l  per forming t h e  

i nspect ion and/or t e s t .  Evidence o f  i n s p e c t i o n  o f  m i n i a t u r e  i terns i s  i n d i c a t e d  

by app ly ing  t he  app rop r i a te  stamp t o  t h e  accompanying paperwork and t o  t he  

conta iner .  

4.7 OUALITY INFORMATION EOUIPMENT 

A l l  i nspec t i on  standards, gages, measuring and t e s t  equipment w i l l  be c o n t r o l l e d  

i n  accordance w i t h  es tab l i shed  procedures f o r  equipment c o n t r o l  and c a l i b r a t i o n .  
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NR - Non-conformance Report  

MRB - M a t e r i a l s  Review Board 

E DR - Defec t  Report  
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SECTION 1  

WELDING REQUIREMENTS 

Unless s p e c i f i e d  o t h e r w i s e  on t h e  drawing,  w e l d i n g  s h a l l  con fo rm t o  t h e  

f o l l o w i n g  requ i rements .  

1.0 OUALIFICATION OF WELDERS 

1.1 WELDERS, WELDING OPERATORS AND TACKERS 

A l l  welders,  w e l d i n g  o p e r a t o r s ,  and t a c k e r s  s h a l l  be q u a l i f i e d  i n  accordance 

w i t h  t h e  qua1 i f i c a t i o n  requ i rements  s p e c i f i e d  i n  t h e  American Weld ing S o c i e t y  

" S t r u c t u r a l  Welding Code", ANSI/AWS Dl.1-82, S e c t i o n  5, P a r t s  C, D, and E, o r  t o  

ASME S e c t i o n  I X ,  o r  ANSI/AWS D14.6-81. 

1.2 QUALIFICATION AND QUALIFICATION RESPONSIBILITY 

The p r o v i s i o n s  o f  ANSI/AWS D l  . l -82, S e c t i o n  5, P a r t  5.3 and 5.4 o r  ASME S e c t i o n  

I X ,  o r  ANSI/AWS D14.6-81, S e c t i o n  5  s h a l l  a p p l y  w i t h  excep t ions  noted,  h e r e i n .  
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SECTION 2 

QUALIFICATION OF WELDING INSPECTORS 

2.1 WELDING INSPECTION 

Welding i n s p e c t i o n  s h a l l  be  done o n l y  b y  pe rsonne l  c e r t i f i e d  b y  t h e  AWS 

Qua1 i f  i c a t i o n  and C e r t i f i c a t i o n  program ( o r  e q u i v a l e n t ) .  

2.2 NON-DESTRUCTIVE TESTING 

N o n - d e s t r u c t i v e  t e s t i n g  s h a l l  b e  done b y  personne l  q u a l i f i e d  as NOT L e v e l  I 1  

t e c h n i c i a n s  under  ASNT Recommended P r a c t i c e  SNT-TC-lA, whi  1  e s u p e r v i s e d  b y  

personne l  q u a l i f i e d  as NDT L e v e l  111. 
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SECTION 3 

WELD PROCEDURE QUALIFICATION 

3.1 QUALIFICATION REQUIREMENTS 

Welding procedure q u a l i f i c a t i o n  s h a l l  conform i n  a l l  r e s p e c t s  t o  t h e  p r o v i s i o n s  

of  ANSI/AWS Dl.1-82, S e c t i o n  5, o r  ASME S e c t i o n  I X ,  ( h e r e i n a f t e r  r e f e r r e d  t o  as 

ASME) o r  ANSI/AWS D14.6-81, w i t h  t h e  excep t ions  n o t e d  below. 

3.2 JOINT QUALIFICATION AND EXCEPTIONS 

A l l  j o i n t s ,  except  yoke and r o t o r  adapter ,  s h a l l  be  q u a l i f i e d  a c c o r d i n g  t o  

procedure q u a l i f i c a t i o n s  o f  ANSI/AWS D l  . l -82 ,  S e c t i o n  5, P a r t  B, o r  ASME 

s p e c i f i c a t i o n .  No yoke o r  r o t o r  adap te r  we ld  j o i n t  s h a l l  be  cons ide red  

p r e - q u a l i f i e d  u n l e s s  t h e y  have been q u a l i f i e d  i n  accordance w i t h  ASME, o r  

ANSI/AWS 014.6-81 requ i rements ,  u s i n g  t h e  same m a t e r i a l s  u t i l i z e d  f o r  

c o n s t r u c t i o n  as s p e c i f i e d  on t h e  drawing.  

3.2.1 JOINT THICKNESS 

Weld q u a l i f i c a t i o n  t e s t s  s h a l l  be made o n l y  on t h e  t h i c k e s t  and t h i n n e s t  j o i n t s  

o f  each t y p e  t o  be  used. I n t e r m e d i a t e  t h i c k n e s s  j o i n t s  s h a l l  be cons ide red  

q u a l i f i e d  on t h e  b a s i s  o f  t h e  performance o f  t h e  t h i c k e s t  and t h i n n e s t  j o i n t s .  

3.2.2 WELD CON-SUMABLES 

Any change i n  weld  consurnables, such as i n d i c a t e d  i n  ANSI/AWS Dl.1-82, 

S e c t i o n  5, P a r t  B, 5.5.2.2(1) and ( 2 ) ,  5.5.2.3(1) and ( 2 ) ,  5.5.2.4(1) and ( Z ) ,  

i s  n o t  p e r m i t t e d .  A1 1 p r o d u c t i o n  welds s h a l l  be made w i t h  t h e  same consumables 

as t h e  q u a l i f i c a t i o n  t e s t s .  A l l  o t h e r  p r o v i s i o n s  o f  ANSI/AWS Dl.1-82, 

S e c t i o n  5, P a r t  B, 5.5.2.1 th rough  5.5.2.4, app ly .  



47A380054 
SEPTEMBER 1983 

REVISION C 

3.2.3 DISAPPROVED WELDING METHODS 

E l e c t r o s l a g  o r  e l e c t r o g a s  w e l d i n g  may n o t  be  used. 

3.2.4 CHARPY V-NOTCH TEST 

Charpy V-notch impact  t e s t s  as s p e c i f i e d  h e r e i n a f t e r  a r e  mandatory f o r  

q u a l i f y i n g  t h e  we ld  procedure.  The impac t  specimens s h a l l  be p repared  f r o m  t h e  

weld  procedure q u a l i f i c a t i o n  t e s t  p l a t e s  a f t e r  s t r a i g h t e n i n g  and post -weld-heat  

t r e a t m e n t  (PWHT). 

3.2.4.1 Tes t  Requirement 

The Charpy V-notch impact  t e s t s  s h a l l  be conducted i n  accordance w i t h  t h e  

requ i rements  o f  ASTM E23. 

3.2.4.2 T e s t  Specimen Geometry And O r i e n t a t i o n  

The specimen s h a l l  be  c u t  w i t h  t h e  l o n g i t u d i n a l  c e n t e r  l i n e  o f  t h e  t e s t  p i e c e  

t r a n s v e r s e  t o  t h e  we ld  a x i s .  Each V-notch s h a l l  be p e r p e n d i c u l a r  t o  t h e  p l a t e  

s u r f a c e  and l o c a t e d  s o  as t o  p r o v i d e  d a t a  r e p r e s e n t a t i v e  o f  p a r e n t  me ta l ,  

we ld -hea t -a f fec ted  m e t a l  (HAZ) and we ld  meta l .  

3.2.4.3 Tes t  Specimen L o c a t i o n  

The we ld  t e s t  specimen s h a l l  be taken  f r o m  t h e  t e s t  p i e c e  a t  1/4 t h i c k n e s s .  

The we ld  t e s t  p i e c e  s h a l l  be  c o n s t r u c t e d  such t h a t  a t  t h e  c e n t e r  o f  t h e  we ld  

l eng th ,  t h e  w e l d i n g  process was s topped and r e s t a r t e d  f o r  a t  l e z s t  one h a l f  t h e  

expected number o f  we ld  passes r e q u i r e d  t o  complete t h e  t e s t  p iece .  One impac t  

t e s t  specimen s h a l l  be taken  f r o m  t h i s  s t o p / s t a r t  r e g i o n  and i t s  impact  r e s u l t  

s p e c i f i c a l l y  i d e n t i f i e d  i n  t h e  t e s t  da ta .  
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3.2.4.4 Tes t  Specimen P r e p a r a t i o n  And Tes t  Procedure 

From each we ld  t e s t  p iece ,  f i v e  impact  t e s t  specimens s h a l l  be prepared.  A f t e r  

d i s c a r d i n g  t h e  l o w e s t  and h i g h e s t  t e s t  va lues,  t h e  average o f  t h e  t h r e e  

rema in ing  v a l u e s  s h a l l  be equa l  t o  o r  g r e a t e r  t h a n  15 f t - l b  a t  1 0 ' ~  f o r  s t e e l s  

hav ing  a  y i e l d  s t r e n g t h  up t o  65 KSI. Reduce t e s t  temperature  15' f o r  e v e r y  

10 K S I  above 65 K S I .  I n  a d d i t i o n ,  o n l y  one o f  t h e  t h r e e  va lues  may be lower  

t h a n  t h e  s p e c i f i e d  l e v e l ,  b u t  n o t  l e s s  t h a n  75% o f  t h e  s p e c i f i e d  energy l e v e l .  

3.2.4.5 I n f o r m a t i o n a l  T e s t i n g  

Tes ts  d u p l i c a t i n g  3.2.4.4 s h a l l  be repea ted  a t  -40°F and d a t a  r e p o r t e d  f o r  t h e  

r e c o r d  o n l y ,  no p a s s - f a i  1 c r i t e r i a  app ly .  

3.2.5 PREVIOUSLY QUALIFIED PROCEDURES 

F o r  we ld  procedures t h a t  have been p r e v i o u s l y  q u a l i f i e d  i n  a l l  r e s p e c t s  excep t  

f o r  a  Charpy V-notch t e s t ,  o n l y  groove we ld  t e s t  p ieces ,  p repared  i n  t h e  

p o s i t i o n  encountered i n  a c t u a l  f a b r i c a t i o n  need be prepared,  and o n l y  t h e  Charpy 

V-notch t e s t  need be conducted. 
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SECTION 4 

WELDING DESIGN, WORKMANSHIP AND TECHNIQUE REQUIREMENTS 

4.1 REQUIREMENTS AND EXCEPTIONS 

The we ld ing  design, workmanship, and technique s h a l l  conform i n  a l l  respec ts  t o  

ANSI/AWS Dl.1-82, Sect ions 1, 2, 3, and 4 w i t h  t h e  f o l l o w i n g  excep t ions  and 

add i t i ons .  

4.1.1 DRAWING DIMENSIONS 

Dimensions f o r  d e t a i l  p a r t s  shown on t h e  drawing a re  bas i c  envelope s i z e s  p r i o r  

t o  we1 d preparat ions.  

4.1.2 EDGE PREPARATION 

Edge p repa ra t i ons  a l t e r n a t i v e  t o  those  c a l l e d  o u t  on drawings may be used 

p rov i ded  t h a t  f u l l  p e n e t r a t i o n  welds o f  s a t i s f a c t o r y  q u a l i t y  r e s u l t .  Where 

back ing  s t r i p s  a r e  used, t h e y  s h a l l  be  removed a f t e r  welding. I nspec t  t h a t  

welds a r e  sound, b y  g r i n d i n g  smooth, t hen  u s i n g  pene t ran t  o r  magnet ic p a r t i c l e  

i nspect i on. 

4.1.3 FILLER METALS 

Only  f i l l e r  meta ls  as s p e c i f i e d  i n  ANSI/AWS D l  . l-82, Sec t i on  4, Table 4.1.1 

s h a l l  be used. ASME s p e c i f i c a t i o n  i s  accep tab le  when s t e e l  processed i s  n o t  

covered b y  AWS. 
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4.1.4 PREHEAT AND INTERPASS TEMPERATURE 

The minimum prehea t  and i n t e r p a s s  temperature  requ i rements  o f  ANSIIAWS Dl.1-82, 

S e c t i o n  4, Tab le  4.2, s h a l l  a p p l y  when a p p l i c a b l e .  When a  quenched and tempered 

(Q&T) s t e e l  i s  welded t o  a  non-Q&T s t e e l  t h e  p re -hea t  and i n t e r p a s s  tempera tu re  

requ i rements  s t a t e d  f o r  t h e  Q&T s t e e l  s h a l l  be c o n t r o l l i n g ;  ASME and/or  ANSI-AWS 

D14.6-81 s p e c i f i c a t i o n s  may be used when AWS Dl.1-82 does n o t  cover  s t e e l s  

processed. 

4.1.5 WELDING CONTINUITY 

The w e l d i n g  o f  any g i v e n  j o i n t  s h a l l  be cont inuous,  i .e., t h e  we ld  j o i n t  s h a l l  

n o t  d r o p  below t h e  i n t e r p a s s  tempera tu re  u n t i l  t h e  l a s t  pass o f  t h e  j o i n t  i s  

complete u n l e s s  p e r m i t t e d  b y  a  q u a l i f i e d  procedure approved b y  G.E. 

4.1.6 DEBURRING REQUIREMENT 

Exposed p l a t e  edges ( a f t e r  w e l d i n g )  s h a l l  be f r e e  o f  b u r r s  and sharp c o r n e r s  

t h a t  would p r e s e n t  a  hazard t o  b a r e  hands. 

4.1.7 STRESS RELIEF TEMPERATURE 

P o s t  we ld  s t r e s s  r e l i e f  s p e c i f i e d  on t h e  drawing,  s h a l l  be performed p e r  

ANSI/AWS Dl.1-82, S e c t i o n  4.4, f o r  medium s t r e n g t h  s t e e l s .  ( F o r  o t h e r  m a t e r i a l s  

c o n s u l t  ASME S e c t i o n  I X ) .  
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SECTION 5 

INSPECTION PROCEDURES 

5.1 WELD INSPECTION 

Weld i n s p e c t i o n s  s h a l l  meet t h e  requ i rements  o f  ANSI/AWS Dl.1-82, S e c t i o n  6  w i t h  

t h e  f o l l o w i n g  a d d i t i o n s  and excep t ions .  

5.1 .1 INSPECTION REQUIREMENT 

A l l  welds and we ld  h e a t - a f f e c t e d  m e t a l s  s h a l l  be  i n s p e c t e d  f o r  100% o f  t h e i r  - 

1  ength. 

5.1.2 INSPECTION TECHNIQUES 

A1 1  welds s h a l l  be  i n s p e c t e d  b y  d r y  powder magnet ic  p a r t i c l e  p e r  S e c t i o n  6.7.5 

o f  ANSI/AWS D l  . l -82.  I n  a d d i t i o n ,  a1 1  f u l l  p e n e t r a t i o n  welds, excep t  as  n o t e d  

o t h e r w i s e  on t h e  drawing,  s h a l l  b e  i n s p e c t e d  r a d i o g r a p h i c a l l y  o r  u l t r a s o n i c a l l y ,  

p e r  ANSI/AWS D l .  1-82, P a r t  B  o r  P a r t  C o f  S e c t i o n  6. 

5.2 WELD QUALITY 

Q u a l i t y  o f  welds, excep t  c a t e g o r y  E, s h a l l  conform t o  t h e  requ i rements  o f  
- 

ANSI/AWS D l .  1-82, S e c t i o n  9.25 w i t h  t h e  f o l l o w i n g  a d d i t i o n s  o r  excep t ions .  
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5.2.1 CLARIFICATION OF DISCONTINUITY DEFINITION 

Replace subsec t ion  9.25.2.1 w i t h :  I f  any o r  a l l  o f  t h e  f o l l o w i n g  requ i rements  

a r e  exceeded: 

( 1 )  I n d i v i d u a l  d i s c o n t i n u i t i e s  have a  g r e a t e s t  d imens ion o f  3/32 i n c h  o r  
g r e a t e r .  

( 2 )  The d i s c o n t i n u i t y  i s  c l o s e r  t h a n  t h r e e  t i m e s  i t s  g r e a t e s t  d imension t o  
t h e  end o f  a  groove weld. 

( 3 )  A group o f  such d i s c o n t i n u i t i e s  i s  i n  a  1  i n e  such t h a t :  

( a )  The sum o f  t h e  g r e a t e s t  d imensions o f  a l l  d i s c o n t i n u i t i e s  i s  
l a r g e r  t h a n  t h e  e f f e c t i v e  t h r o a t  o r  we ld  s i z e  i n  any we ld  l e n g t h  
s i x  t i m e s  t h e  e f f e c t i v e  t h r o a t  o r  we ld  s i z e .  When t h e  l e n g t h  o f  
t h e  weld  b e i n g  examined i s  l e s s  t h a n  s i x  t i m e s  t h e  e f f e c t i v e  
t h r o a t  o r  we ld  s i z e ,  t h e  p e r m i s s i b l e  sum o f  t h e  g r e a t e s t  
d imensions s h a l l  be p r o p o r t i o n a l l y  l e s s .  

( b )  The space between two  such d i s c o n t i n u i t i e s  which a r e  a d j a c e n t  i s  
n o t  g r e a t e r  t h a n  t h r e e  t i m e s  t h e  g r e a t e s t  d imensions o f  t h e  l a r g e r  
o f  t h e  d i s c o n t i n u i t i e s .  

5.2.2 MODIFICATION OF DISCONTINUITY DEFINITION 

Replace s u b s e c t i o n  9.25.2.3 w i t h :  Independent o f  t h e  requ i rements  o f  9.25.2.1 

( a s  m o d i f i e d  b y  5.2.1), d i s c o n t i n u i t i e s  h a v i n g  a  g r e a t e s t  d imens ion o f  l e s s  t h a n  

3/32 i n c h  i f  t h e  sum o f  t h e i r  g r e a t e s t  d imension exceeds 1/4 i n c h  i n  any l i n e a r  

i n c h  o f  weld. 

5.2.3 ULTRASONIC INSPECTION 

U l t r a s o n i c  i n s p e c t i o n  c r i t e r i a  s h a l l  be  i n  accordance w i t h  ANSI/AWS Dl.1-82, 

S e c t i o n  9.25.3 f o r  t e n s i o n  welds, Tab le  9.25.3. Non f a t i g u e  c r i t i c a l  we lds  may 

be  i n s p e c t e d  i n  accordance w i t h  ANSI/AWS D l  . l - 82  S e c t i o n  8.15.3 ( B u i l d i n g s )  i f  

s p e c i f  i c a l  l y  a1 lowed on t h e  drawing.  
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SECTION 6 

WELD REPAIR 

6.1 WELD REPAIR PROVISIONS 

Weld r e p a i r  s h a l l  be per formed a c c o r d i n g  t o  t h e  p r o v i s i o n s  o f  ANSIIAWS 01.1-82, 

S e c t i o n  3.7 w i t h  t h e  f o l l o w i n g  a d d i t i o n s  and excep t ions .  
A 

6.1.1 PROCEDURE QUALIFICATION 

Procedure q u a l i f i c a t i o n  i s  mandatory f o r  any t y p e  o f  we ld  r e p a i r  covered i n  

subsec t ions  3.7.2.3 and 3.7.2.4 a p p l i e d  t o  groove welds. Repa i rs  o f  any w e l d  

s h a l l  be made w i t h  an approved w e l d i n g  procedure.  

- 

6.1.2 DIMENSIONS OF PROCEDURE QUALIFICATION 

The w i d t h  o f  t h e  procedure q u a l i f i c a t i o n  t e s t  weldment s h a l l  be  s i x  ( 6 )  t i m e s  - 
t h e  p l a t e  t h i c k n e s s ,  t, ( 3 t  on e i t h e r  s i d e  o f  t h e  groove we ld )  o r  t w e l v e  (12)  

inches,  wh ichever  i s  t h e  g r e a t e r  d imension.  The l e n g t h  o f  t h e  weldment s h a l l  be  A 

a t  l e a s t  t w e l v e  ( 1 2 )  inches.  The t e s t  weldment s h a l l  be p repared  u s i n g  t h e  same 

consumables, s h i e l d i n g ,  p rehea t ,  i n t e r p a s s  temperature,  and midrange c u r r e n t ,  

v o l t a g e  and a r c - t r a v e l  speed t o  be  used on t h e  j o i n t  i n  need o f  r e p a i r .  The 

p l a t e  m a t e r i a l  used i n  making t h e  t e s t  weldment s h a l l  be  o f  t h e  same t y p e  and 

grade as used i n  t h e  s t r u c t u r e .  

6.1.3 TEST WELDMENT 

The r e p a i r  we ld  q u a l i f i c a t i o n  t e s t  weldment s h a l l  meet a l l  o f  t h e  requ i rements ,  

i n c l u d i n g  s t r e s s  r e l i e f ,  o f  t h e  o r i g i n a l  w e l d  w i t h  t h e  e x c e p t i o n  n o t e d  i n  6.1.5 

below. 
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6.1.4 P R I O R  QUALIFICATION 

If p r i o r  q u a l i f i c a t i o n  o f  t h e  r e p a i r  procedure i s  t o  be performed, o n l y  t h e  

t h i c k e s t  j o i n t s  o f  each t y p e  need t o  be q u a l i f i e d .  Other t h i c kness  j o i n t s  s h a l l  

be cons idered q u a l i f i e d  on t h e  b a s i s  o f  t h e  performance o f  t h e  t h i c k e s t  j o i n t .  

6.1.5 GROOVE WELDED JOINTS 

Fo r  groove welded j o i n t s  i n  which a l l  p l a t e  th icknesses a r e  l e s s  than  one i n c h  

o r  t h e  l e n g t h  o f  r e p a i r  i s  l e s s  than  one inch,  impact t e s t s  a re  n o t  r equ i r ed .  

For  groove welded j o i n t s  i n  which any p l a t e  th i ckness  exceeds one inch,  t h e  

r e p a i r  weld  area of  t h e  q u a l i f i c a t i o n  t e s t  weldment s h a l l  be l a r g e  enough t o  

pe rm i t  Charpy impact t e s t  specimens t o  be removed. 

6.1.5.1 Test  Specimens 

Charpy impact t e s t  specimens i n  t h e  r e p a i r e d  area may be removed f rom any 

l o c a t i o n  w i t h  respec-t t o  p l a t e  th i ckness .  Notch o r i e n t a t i o n  and p o s i t i o n  s h a l l  

be Such t h a t  t h e  r e p a i r  weld area i s  t e s t e d  as i f  i t  were t h e  o r i g i n a l  weld. 

6.1.6 REPAIR OF DEFECTS 

Repai r  o f  d e f e c t s  o f  t h e  t ype  covered i n  subsect ion 3.7.2.1 and 3.7.2.2 of 

ANSIIAWS Dl.1-82 s h a l l  be made us i ng  t h e  preheat  and i n t e r p a s s  requi rements  

s p e c i f i e d  f o r  t h e  o r i g i n a l  weld. Repai r  welds l e s s  than  two (2 )  inches i n  

l e n g t h  a r e  n o t  permi t ted .  

6.1.7 DOCUMENTATION 

Documentation s h a l l  be p rov ided  f o r  a l l  weld r e p a i r s  performed. 
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6.1.8 PEENING 

Repa i r  o f  d e f e c t s  performed a f t e r  s t r e s s  r e l i e v i n g  s h a l l  be peened i n  accordance 

w i t h  a procedure, submi t ted b y  t h e  f a b r i c a t o r  and approved by  GE.  

6.1.9 REVIEW REQUIREMENTS 

Repai r  o f  su r f ace  d e f e c t s  whose g r e a t e s t  d imension i s  l e s s  than  3/32 i n c h  s h a l l  

be  sub jec t  t o  review. 
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1.0 MATERIAL SELECTION 

Unless o t h e r w i s e  s p e c i f i e d ,  s t r u c t u r a l  s t e e l s  on MOD-5A s h a l l  conform t o  one o f  

t h e  f o l l o w i n g  grades shown below. 

STRUCTURAL SHAPES AND PLATES 

1.1.1 ASTM A516 

S t e e l  p l a t e  p e r  ASTM A516 Grade 70 (added supplement S5 p e r  ASTM A20 and 

ASTM A370) must be c e r t i f i e d  t o  15 f t - l b  minimum s tandard  Charpy V-Notch impact  

s t r e n g t h  a t  a  +1@F t e s t  temperature .  The o r i e n t a t i o n  o f  t e s t  b a r s  s h a l l  be 

t r a n s v e r s e  t o  t h e  d i r e c t i o n  o f  f i n a l  r o l l i n g .  The s u p p l i e r  s h a l l  submi t  a c t u a l  

t e s t  d a t a  and c e r t i f i c a t e  o f  conformance w i t h  t h e  m a t e r i a l .  The maximum 

phosphorus and s u l f u r  c o n t e n t  i n  t h e  p r o d u c t  a n a l y s i s  s h a l l  be l e s s  t h a n  0.01 

p e r  cent .  The s t e e l  s h a l l  b e  f u l l y  k i l l e d  and t r e a t e d  f o r  i n c l u s i o n  shape 

c o n t r o l .  The m a t e r i a l  s h a l l  be u l t r a s o n i c a l l y  t e s t e d  p e r  ASTM A578, Leve l  I. 

1.1.2 ASTM A333 

S t e e l  p i p e  f o r  low temperature  s e r v i c e  ASTM 333 Grade 6 (added supplements p e r  

ASTM A530, A370, and E23) must be c e r t i f i e d  t o  15 f t - l b  minimum s tandard  Charpy 

\/-Notch impact s t r e n g t h  a t  a  +lO°F t e s t  temperature.  The s u p p l i e r  s h a l l  

submit  a c t u a l  t e s t  d a t a  and c e r t i f i c a t e  o f  conformance w i t h  t h e  m a t e r i a l .  
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1 . 1 3  ASTM A36 

R o l l e d  s t e e l  shapes ASTM A36 (added supplements ASTM A6, ASTM A370), must be 

c e r t i f i e d  t o  15 f t - l b  minimum standard Charpy V-Notch impact s t r e n g t h  a t  a  

+1@F t e s t  temperature.  The o r i e n t a t i o n  o f  t e s t  ba rs  s h a l l  be t r ansve rse  t o  

t h e  d i r e c t i o n  o f  f i n a l  r o l l i n g  f o r  p l a t e s  on l y .  As pe r  ASTM A673 s e c t i o n  5, 

f requency o f  t e s t i n g  s h a l l  be as des ignated ( H )  f o r  b o t h  p l a t e s  and r o l l e d  

shapes. The s u p p l i e r  s h a l l  submit  a c t u a l  t e s t  d a t a  and c e r t i f i c a t e  of 

conformance w i t h  t h e  ma te r i  a1 . 

1.1.4 ASTM A572 

S t r u c t u r a l  s t e e l  p e r  ASTM A572 Grade 42 o r  50, Type 1  as s p e c i f i e d  on t h e  

p e r t i n e n t  drawing. The s t e e l  s h a l l  be made t o  a  f i n e  g r a i n  p r a c t i c e  and 

normal ized b y  h e a t i n g  t o  a  s u i t a b l e  temperature which produces an a u s t e r i t i c  

s t r u c t u r e ,  b u t  n o t  exceeding 1700°F (925OC), h o l d i n g  a  s u f f i c i e n t  t i m e  t o  a t t a i n  

un i f o rm  hea t  throughout  t h e  m a t e r i a l  and c o o l i n g  i n  a i r .  The s t e e l  s h a l l  be 

f u l l y  k i l l e d  and t r e a t e d  f o r  i n c l u s i o n  shape c o n t r o l .  The maximum phosphorus 

and s u l f u r  con ten t  i n  t h e  p roduc t  a n a l y s i s  s h a l l  be l ess  than 0.01 pe r  cen t .  

Impact t e s t i n g  s h a l l  be p i e c e  t e s t i n g  i n  b o t h  t h e  l o n g i t u d i n a l  and t r ansve rse  

d i r e c t i o n s  a t  +lO°F w i t h  a  r e q u i r e d  minimum energy o f  15 ft. l b .  on t h e  

normal ized m a t e r i a l  p e r  ASTM A673. Impact t e s t s  a t  -40°F s h a l l  be performed and 

t h e  r e s u l t s  r epo r t ed  f o r  i n f o r m a t i o n  on l y .  Tens i l e  and impact t e s t s  s h a l l  be 

performed a t  70°F on coupons hea t  t r e a t e d  a t  1150°F f o r  12 hours  and t h e  r e s u l t s  

r epo r t ed  f o r  i n f o r m a t i o n  purposes on l y .  The p l a t e  s h a l l  be u l  t r a s o n i c a l  l y  

i nspec ted  p e r  ASTM A578 ( i n c l u d i n g  S2). The acceptance s tandard s h a l l  be t h a t  

de f i ned  i n  Sec t ion  S2.1 except t h e  acceptab le  c i r c l e  d iameter  i s  1 i nch .  Tes t  

r e p o r t s  and d a t a  a r e  r e q u i r e d  f o r  a l l  t e s t i n g  conducted. Note t h a t  Sec t ion  1.3 

o f  t h i s  S p e c i f i c a t i o n  app l i es  t o  p l a t e  r e p a i r  weld ing.  

-2 - 
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1.1 .5 ASTM A678 

S tee l  p l a t e  per  ASTM A678 Grade B. The s t e e l  s h a l l  be f u l l y  k i l l e d  and t r e a t e d  

f o r  i n c l u s i o n  shape c o n t r o l .  The maximum phosphorus and s u l f u r  con ten t  i n  t h e  

product  a n a l y s i s  s h a l l  be l e s s  than  0.01 pe r  cent .  Impact t e s t i n g  s h a l l  be 

p i ece  t e s t i n g  i n  b o t h  t h e  l o n g i t u d i n a l  and t r ansve rse  d i r e c t i o n s  a t  - 2 5 O F  w i t h  a  

r e q u i r e d  minimum energy o f  25 f t .  I b .  on t h e  quenched and tempered m a t e r i a l  p e r  

ASTM A673. S u f f i c i e n t  impact t e s t s  s h a l l  be made f rom t h e  p l a t e  t e s t  m a t e r i a l  t o  

e s t a b l i s h  a  temperature absorbed energy curve.  The t e s t  temperature range s h a l l  

be wide enough t o  e s t a b l i s h  t h e  upper and lower  s h e l f  foot -pound energ ies,  w i t h  

s u f f i c i e n t  t e s t i n g  a t  i n t e rmed ia te  temperatures t o  p e r m i t  p l o t t i n g  a  reasonably  

smooth curve. The p l a t e  s h a l l  be u l t r a s o n i c a l l y  inspec ted  p e r  ASTM A578 

( i n c l u d i n g  S2). The acceptance s tandard s h a l l  be Level  I. Tes t  r e p o r t s  and 

da ta  a r e  r e q u i r e d  f o r  a1 1  t e s t i n g  conducted. Note t h a t  Sec t i on  1.3 o f  t h i s  

S p e c i f i c a t i o n  a p p l i e s  t o  p l a t e  r e p a i r  weld ing.  The temper ing temperature f o r  

a1 1  de l  i v e r e d  ma te r i  a1 s h a l l  be repor ted .  

1  .1.6 ASTM A543 TYPE B CLASS 2 

S t e e l  p l a t e  p e r  ASTM A543 Type B Class 2  must be c e r t i f i e d  t o  25 f t - l b  minimum 

standard Charpy V-notch impact s t r e n g t h  a t  a  -30°F t e s t  temperature p e r  

ASTM A20 S5. The o r i e n t a t i o n  o f  t e s t  ba r s  s h a l l  be bo th  l o n g i t u d i n a l  and 

t ransverse  t o  t h e  d i r e c t i o n  o f  f i n a l  r o l l i n g .  The s u p p l i e r  s h a l l  submi t  a c t u a l  

t e s t  da ta  and c e r t i f i c a t e  o f  conformance w i t h  t h e  m a t e r i a l .  The maximum 

phosphorus and s u l f u r  con ten t  i n  t h e  p roduc t  a n a l y s i s  s h a l l  be l e s s  than  0.01 

pe r  cen t .  The s t e e l  s h a l l  be f u l l y  k i l l e d  and t r e a t e d  f o r  i n c l u s i o n  shape 

c o n t r o l .  The m a t e r i a l  s h a l l  be u l t r a s o n i c a l l y  t e s t e d  pe r  ASTM A578, Level  I , 
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1.1.7 ASTM A633 

S t r u c t u r a l  s t e e l  p e r  ASTM A633, Grade C as s p e c i f i e d  on t h e  p e r t i n e n t  drawing.  

The s t e e l  s h a l l  be  f u l l y  k i l l e d ,  f i n e  g r a i n  p e r  S e c t i o n  8.1 o f  ASTM A633, and 

t r e a t e d  f o r  i n c l u s i o n  shape c o n t r o l .  The maximum phosphorus and s u l f u r  c o n t e n t  

i n  t h e  p r o d u c t  a n a l y s i s  s h a l l  each be  l e s s  t h a n  0.01 p e r  c e n t .  Impact  t e s t i n g  

s h a l l  be  p i e c e  t e s t i n g  i n  b o t h  t h e  l o n g i t u d i n a l  and t r a n s v e r s e  d i r e c t i o n s  a t  

+40°F w i t h  a  r e q u i r e d  minimum energy  o f  35 f t  l b .  on t h e  no rma l i zed  m a t e r i a l  p e r  

ASTM A673. S u f f i c i e n t  impact  t e s t s  s h a l l  be  made f r o m  t h e  p l a t e  t e s t  m a t e r i a l  

t o  e s t a b l i s h  a  tempera tu re  absorbed energy curve.  The t e s t  tempera tu re  range  

s h a l l  be w ide  enough t o  e s t a b l i s h  t h e  upper and lower  s h e l f  foo t -pound energ ies ,  

w i t h  s u f f i c i e n t  t e s t i n g  a t  i n t e r m e d i a t e  temperatures  t o  p e r m i t  p l o t t i n g  a  

reasonably  smooth curve.  The p l a t e  s h a l l  be u  1  t r a s o n i c a l  l y  i nspected p e r  ASTM 

A578 ( i n c l u d i n g  S2). The acceptance s t a n d a r d  s h a l l  be  t h a t  d e f i n e d  i n  S e c t i o n  

S2.1 excep t  t h e  accep tab le  c i r c l e  d iamete r  i s  1  inch.  Tes t  r e p o r t s  a r e  r e q u i r e d  

f o r  a l l  t e s t i n g  conducted. Note t h a t  S e c t i o n  1.3 o f  t h i s  S p e c i f i c a t i o n  a p p l i e s  

t o  p l a t e  r e p a i r  we ld ing .  
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I 
1.1.8 ASTM A533 

1 S t e e l  p l a t e  p e r  ASTM A533, Type B, C lass  1. The s t e e l  s h a l l  be f u l l y  k i l l e d  and 

t r e a t e d  f o r  i n c l u s i o n  shape c o n t r o l .  The maximum phosphorus and s u l f u r  c o n t e n t  

i n  t h e  p r o d u c t  a n a l y s i s  s h a l l  each be  l e s s  t h a n  0.01 p e r  c e n t .  Impact  t e s t i n g  

s h a l l  be  p i e c e  t e s t i n g  i n  b o t h  t h e  l o n g i t u d i n a l  and t r a n s v e r s e  d i r e c t i o n s  a t  

+ 40°F w i t h  a  r e q u i r e d  minimum energy o f  35 ft. l b .  on t h e  quenched and 

tempered m a t e r i a l  p e r  ASTM A673. S u f f i c i e n t  impac t  t e s t s  s h a l l  be made f r o m  t h e  

p l a t e  t e s t  m a t e r i a l  t o  e s t a b l i s h  a  temperature  absorbed energy cu rve .  The t e s t  

tempera tu re  range  s h a l l  be  w ide  enough t o  e s t a b l i s h  t h e  upper  and l o w e r  s h e l f  

foo t -pound energ ies ,  w i t h  s u f f i c i e n t  t e s t i n g  a t  i n t e r m e d i a t e  temperatures  t o  

p e r m i t  p l o t t i n g  a  reasonab ly  smooth curve.  T e n s i l e  and impac t  t e s t s  s h a l l  a l s o  

b e  per formed a t  70°F on coupons h e a t  t r e a t e d  a t  1150°F f o r  12 hours  and t h e  

r e s u l t s  r e p o r t e d  f o r  i n f o r m a t i o n  purposes o n l y .  The p l a t e  s h a l l  be  

u l t r a s o n i c a l  l y  i nspected p e r  ASTM A578 ( i n c l u d i n g  S2). The acceptance s t a n d a r d  

s h a l l  be  t h a t  de f ined  i n  S e c t i o n  S2.1 e x c e p t  t h e  acceptance c i r c l e  d iamete r  i s  1 

i n c h .  Tes t  r e p o r t s  and d a t a  a r e  r e q u i r e d  f o r  a l l  t e s t i n g  conducted. Note t h a t  

S e c t i o n  1.3 o f  t h i s  s p e c i f i c a t i o n  a p p l i e s  t o  p l a t e  r e p a i r  we ld ing.  The 

temper ing tempera tu re  f o r  a l l  d e l i v e r e d  m a t e r i a l  s h a l l  be r e p o r t e d .  
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1.2 FORGINGS 

1.2.1 ASTM A266 

Carbon s t e e l  f o r g i n g s  s h a l l  meet t h e  requ i rements  o f  C lass  2  except  t h a t  t h e  

minimum t e n s i l e  y i e l d  p o i n t  s h a l l  be  38,000 p s i .  I n  a d d i t i o n ,  t h e  m a t e r i a l  must  

be  c e r t i f i e d  t o  15 f t - l b  minimum s t a n d a r d  Charpy V-Notch impact  s t r e n g t h  a t  a  

+ l o O ~  t e s t  temperature .  The r e d u c t i o n  r a t i o  o f  drum and head shaped f o r g i n g s  

s h a l l  be as s p e c i f i e d  i n  ASTM A266. Fo rg ings  o f  o t h e r  shapes s h a l l  be  reduced 

by a  r a t i o  o f  a t  l e a s t  3 : l  f r o m  t h e  c r o s s - s e c t i o n a l  a rea  o f  t h e  i n g o t .  T e s t  

specimens s h a l l  be taken  i n  t h e  p r i n c i p a l  d i r e c t i o n  o f  e l o n g a t i o n  d u r i n g  

fo rg ing .  The s u p p l i e r  s h a l l  submi t  a c t u a l  t e s t  d a t a  and c e r t i f i c a t e  o f  

conformance w i t h  t h e  m a t e r i a l .  

Fo rg ings  s h a l l  have 1 0 m  u l t r a s o n i c  examina t ion  i n  accordance w i t h  ASTM A388. 

C a l i b r a t i o n  and examina t ion  s h a l l  b e  a p p r o p r i a t e  t o  t h e  c o n f i g u r a t i o n  o f  t h e  

f o r g i n g .  Reference b l o c k s  s h a l l  be  o f  f o r g e d  b l o c k  o f  t h e  same chemical  

composi t ion.  I n d i c a t i o n  g r e a t e r  t h a n  t h a t  f r o m  . I25  i n c h  d iamete r  f l a t  bo t tom 

h o l e s  f o r  s t r a i g h t  beam examinat ion s h a l l  be  cause f o r  r e j e c t i o n .  Us ing  ang le  

beam examinat ion,  i n d i c a t i o n s  g r e a t e r  t h a n  f r o m  a  n o t c h  3  p e r c e n t  o f  t h e  nomina l  

t h i c k n e s s  o r  . I 2 5  inch ,  wh ichever  i s  l e s s ,  s h a l l  be cause f o r  r e j e c t i o n .  

1  .2.2 ASTM A508 

S t e e l  f o r g i n g  p e r  ASTM A508, C lass 2  o r  4b ( i n c l u d i n g  Supplemental Requirements 

S1, S2, S3, and S5), as s p e c i f i e d  on t h e  a p p l i c a b l e  drawing.  The s t e e l  s h a l l  be 

t r e a t e d  f o r  i n c l u s i o n  shape c o n t r o l .  Per S1, t h e  h e a t  t r e a t m e n t  o f  t h e  samples 
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s h a l l  be t h a t  s p e c i f i e d  as p o s t w e l d  h e a t  t r e a t m e n t  on t h e  d raw ing  f o r  t h e  f i n a l  

s t r u c t u r e .  The f o r g i n g  s h a l l  be  i n s p e c t e d  a c c o r d i n g  t o  S e c t i o n s  1.2.2.1 and 

1.2.2.2 o f  t h i s  s p e c i f i c a t i o n .  Per  S5, t h e  Charpy V-notch minimum requ i rements  

a r e  35 ft. l b .  a t  -30°F f o r  C l a s s  4b and 35 ft. l b .  a t  +40°F f o r  C lass  2. 

Mu1 t i p l e  specimens s h a l l  be prepared c o i n c i d i n g  w i t h  t h e  l o n g i t u d i n a l ,  

t a n g e n t i a l ,  and r a d i a l  d i r e c t i o n s  o f  t h e  f o r g i n g  i n  accordance w i t h  paragraphs 

6.1.2 and 6.1.4 o f  ASTM A508. The maximum s u l f u r  and phosphorus c o n t e n t  a r e  

b o t h  r e s t r i c t e d  t o  0.012 p e r  c e n t  i n  t h e  p r o d u c t  a n a l y s i s .  T e s t  r e p o r t s  and 

d a t a  a r e  r e q u i r e d  f o r  a l l  t e s t i n g  conducted. A508 c l a s s  2  may n o t  be  s u i t a b l e  

f o r  use i n  AASHTO zone 3 tempera tu re  e n v i r o n s .  

1.2.2.1 U l t r a s o n i c  I n s p e c t i o n  

F o r g i n g  s h a l l  be 100% s t r a i g h t  beam u l t r a s o n i c a l l y  i n s p e c t e d  p e r  ASTM A508 

F i n i s h e d  p a r t  s h a l l  be  100% s t r a i g h t  and a n g l e  beam i n s p e c t e d  p e r  ASTM A508. 

Any i n d i c a t i o n s  g r e a t e r  t h a n  t h a t  produced by t h e  c r i t e r i a  s t a t e d  i n  Tab le  

1.2.2-1 s h a l l  be cause f o r  r e j e c t i o n .  Zones A o r  B ( T a b l e  1  .2.2-1) a r e  t o  be  

a p p l i e d  as s t a t e d  on a p p l i c a b l e  drawing.  Per S2, t h e  t e s t  b l o c k  s h a l l  be i n  

accordance w i t h  S2.1.1. 

I n d i c a t i o n s  which have a  s i g n a l  amp l i t ude  o f  50% o f  r e f e r e n c e  s i g n a l  a m p l i t u d e  

a r e  r e l e v a n t .  Re levan t  i n d i c a t i o n s  must be separa ted  b y  a t  l e a s t  t h r e e  t i m e s  

t h e  r e j e c t i o n  c r i t e r i a .  No more t h a n  t e n  (10 )  r e l e v a n t  i n d i c a t i o n s  a r e  

p e r m i t t e d  i n  any s i x  ( 6 )  square i n c h  a r e a  w i t h  m a j o r  d imension n o t  t o  exceed s i x  

( 6 )  inches.  No more t h a n  f o u r  ( 4 )  r e l e v a n t  i n d i c a t i o n s  a r e  p e r m i t t e d  i n  any one 

( 1 )  square i n c h  a rea  w i t h  m a j o r  d imens ion n o t  t o  exceed one ( 1 )  i nch .  Non 

conformance w i t h  above requ i rement  s h a l l  be cause f o r  r e j e c t i o n .  
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1.2.2.2 Magnet ic P a r t i c l e  I nspec t i on  

F i n i shed  p a r t  t o  be 100% magnet ic p a r t i c l e  inspec ted  on sur faces  i n d i c a t e d  on 

a p p l i c a b l e  drawings p e r  ASTM A-275. Any i n d i c a t i o n s  g r e a t e r  than  t h a t  produced 

b y  t h e  c r i t e r i a  s t a t e d  i n  Table  1.2.2-1 s h a l l  be cause f o r  r e j e c t i o n .  Zones A 

o r  B  (Tab le  1.2.2-1) a re  t o  be  a p p l i e d  as s t a t e d  on a p p l i c a b l e  drawing. 

I n d i c a t i o n s  one h a l f  t h e  r e j e c t i o n  c r i t e r i a  o r  g r e a t e r  a r e  r e l evan t .  Relevant  

i n d i c a t i o n s  must be separated b y  a t  l e a s t  t h r e e  t imes  t h e  i n s p e c t i o n  c r i t e r i a .  

No more than  t e n  (10)  r e l e v a n t  i n d i c a t i o n s  a r e  p e r m i t t e d  i n  any s i x  ( 6 )  square 

i n c h  area w i t h  ma jo r  dimension n o t  t o  exceed s i x  ( 6 )  inches. No more than  f o u r  

( 4 )  r e l e v a n t  i n d i c a t i o n s  a r e  p e r m i t t e d  i n  any one ( 1 )  square i n c h  area w i t h  

major  dimension n o t  t o  exceed one ( 1 )  inch.  Non conformance w i t h  above 

requi rements  s h a l l  be cause f o r  r e j e c t i o n .  

TABLE 1.2.2-1 

INSPECTION CRITERIA 
( Inches)  

U l t r a s o n i c  C r i t e r i a  

F l a t  Bottom 60' V -  
. -. 

Ho le  S i z e  Notch S i ze  Magnetic P a r t i c l e  C r i t e r i a  

Zone A ,060 .O 60 .040 

Zone B . I00  . I00  .080 

1  .3  WELDING REPAIR 

Welding r e p a i r  s h a l l  be i n  accordance w i t h  GE s p e c i f i c a t i o n  47A380054. 
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SECTION 1.0 

SCOPE 

on pages where they  apply. 

Th is  s p e c i f i c a t i o n  es tab l i shes  t h e  performance, des ign and t e s t  requirements f o r  

an U n i n t e r r u p t i b l e  Power System, h e r e a f t e r  r e f e r r e d  t o  as t he  UPS, in tended f o r  

use on t h e  MOD-5A Wind Turb ine Generator (WTG) System. The requi rements  a re  f o r  

e i t h e r  an indoor  o r  outdoor  u n i t .  The outdoor u n i t  requ i rements  a re  i n d i c a t e d  

1 .1 INTRODUCTION 

The UPS w i l l  p r ov i de  AC power t o  t h e  Cont ro l  Subsystem and a i r c r a f t  warning I 

I 
I 

devices du r i ng  normal operat ion,  and us ing  a b a t t e r y  r e s e r v o i r ,  d u r i n g  a u t i l i t y  I 
power f a i l u r e .  
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SECTION 2.0 

APPLICABLE DOCUMENTS 

The f o l l o w i n g  documents of t h e  da te  o f  t h i s  issue, o r a s  i n d i c a t e d  below, form a  

p a r t  o f  t h i s  s p e c i f i c a t i o n  t o  t he  ex ten t  re fe renced  here in .  I n  t h e  event o f  

c o n f l i c t  between t h i s  s p e c i f i c a t i o n  and t he  documents re fe renced  here in ,  t h e  

con ten ts  o f  t h i s  s p e c i f i c a t i o n  s h a l l  be cons idered as superceding requirements.  

2.1 GENERAL ELECTRIC 

47E387001 E l e c t r i c a l  System One-Line Diagram 

47A380048 S p e c i f i c a t i o n  For M a t e r i a l  F in ishes,  MOD-5A 

( L a t e r )  S p e c i f i c a t i o n  Cont ro l  Drawing 
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SECTION 3.0 

REQUIREMENTS 

3.1 GENERAL 

The UPS w i l l  p r ov i de  AC power t o  t h e  Cont ro l  Subsystem and o the r  loads du r i ng  

normal ope ra t i on  and, us i ng  a  b a t t e r y  r e s e r v o i r ,  d u r i n g  a  u t i l i t y  power 

f a i l u r e .  The UPS s h a l l  p rov i de  3  K V A  o f  cont inuous power a t  120 VAC, 10, and 

60 Hz. 

3.2 CONFIGURATION 

The UPS w i l l  i n c l ude  a  R e c t i f i e r l B a t t e r y  Charger, B a t t e r y  Reservo i r  and Rack, I 
I n v e r t e r  and a  T rans fe r  Switch. The outdoor  u n i t  w i l l  be housed i n  a cab ine t  

p r o v i d i n g  f r o n t  and r e a r  access s u i t a b l e  f o r  outdoor use w i t h  t h e  environments 

s p e c i f i e d  i n  Paragraph 3.3. Maintenance must be e a s i l y  accomplished v i a  h inged 

f r o n t  panel. 

3.2.1 WEIGHT 

The maximum weight o f  t h e  UPS s h a l l  n o t  exceed 2000 pounds. 

3.2.2 S I Z E  

The maximum s i z e  of t h e  UPS s h a l l  no t  exceed 75 inches high, 36 inches wide and 

28 inches deep. 

3.2.3 INTERFACE 

The UPS s h a l l  be mounted on a  poured concre te  founda t ion  pad. E l e c t r i c a l  

connect ions s h a l l  be made t o  t e rm ina l  boards loca ted  w i t h i n  t h e  UPS cab ine t  f o r  

t h e  outdoor u n i t  o r  w i t h i n  t he  i n v e r t e r  cab ine t  f o r  t h e  indoor  u n i t .  - 
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3.3 ENVIRONMENTAL (Outdoor U n i t  Only)  

The UPS cab ine t  s h a l l  supply  a l l  necessary hea t i ng  and v e n t i l a t i n g  r e q u i r e d  f o r  

ope ra t i on  w i t h i n  t h e  environmental  l i m i t s  s p e c i f i e d  i n  Table 1. For c e r t a i n  

seacost app l i ca t i ons ,  unusual s e r v i c e  c o n d i t i o n s  o f  h i gh  hum id i t y  and s a l t  

atmopshere may be encountered and w i l l  be c a l l e d  ou t  as t h e  " s a l t  atmosphere" 

o p t i o n  on t h e  procurement document i n  a d d i t i o n  t o  t h e  requi rements  o f  Table 1. 

For t h i s  case, s u i t a b l e  a i r  f i l t r a t i o n ,  coa t ings  and a d d i t i o n a l  c o r r o s i o n  

p r o t e c t i o n  s h a l l  be prov ided.  

TABLE 1  

ENV IRONMENTAL CONDITIONS I 
Shipping Shock 

Temperature 

Wind 

A1 t i  tude 

Snow Loading 

2  g ' s  100 ms l a t e r a l  
5 g ' s  100 ms v e r t i c a l  and h o r i z o n t a l  
20 g  ' s  100 ms h o r i z o n t a l  (uncushioned r a i  1, o n l y  

i f  so shipped) 

-40 degrees C t o  50 degrees C ambient ( s u r v i v a l )  
-30 degrees C t o  40 degrees C ambient 

( ope ra t i ona l  - outdoor  u n i t )  
0 degree C t o  50 degrees C ambient ( o p e r a t i o n a l -  

indoor  un i t )  

120 mph (outdoor  u n i t )  I 
0  - 7000 f e e t  above sea l e v e l  I 
30 poundslsq f o o t  (outdoor  u n i t )  I 

3.4 ELECTRICAL 

The UPS s h a l l  be a  bas ic  non-redundant system con f i gu red  as shown i n  F igure  1. 

3.4.1 INPUT 

The UPS i n p u t  vo l t age  w i l l  be 120 VAC, 18, 60 Her tz .  

3.4.2 OUTPUT 

The UPS ou tpu t  s h a l l  p rov i de  3  KVA o f  cont inuous power a t  120 VAC, I@, 60 Hz. 
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3.4.2.1 Vo l tage  R e g u l a t i o n  

The v o l t a g e  r e g u l a t i o n  s h a l l  be 53% o v e r  wors t -case comb ina t ions  o f  

temperature ,  i n p u t  vo l tage ,  l o a d  c u r r e n t  and power f a c t o r .  

3.4.2.2 Naveshape 

The UPS o u t p u t  s h a l l  be a  s i n e  wave w i t h  a  maximum harmonic d i s t o r t i o n  o f  5%. 

3.4.2.3 Power F a c t o r  

The UPS o u t p u t  s h a l l  accept  l oads  o f  up t o  .8 l a g g i n g  o r  .8 l ead ing .  

3.4.2.4 Frequency 

The o u t p u t  f requency  s h a l l  be 60 r l  Her t z .  

3.4.2.5 C u r r e n t  Over load 

The o u t p u t  o f  t h e  UPS s h a l l  be capab le  o f  125% o f  normal l o a d  f o r  f i f t e e n  ( 1 5 )  

m inu tes  w h i l e  m a i n t a i n i n g  a  +3% v o l t a g e  r e g u l a t i o n .  

3.4.2.6 C u r r e n t  L i m i t i n g  

The UPS s h a l l  have i n h e r e n t  c u r r e n t - l i m i t i n g  and s h o r t - c i r c u i t  c a p a b i l i t y  - i t  

s h a l l  s u r v i v e  a  dead s h o r t  a t  t h e  o u t p u t  t e r m i n a l s  i n d e f i n i t e l y  and r e t u r n  t o  

normal  o p e r a t i o n  i m e d i a t e l y  upon i t s  removal .  

3.4.3 BATTERY RESERVOIR 

The b a t t e r y  r e s e r v o i r  s h a l l  be s u f f i c i e n t  f o r  t h i r t y  (30 )  m inu tes  backup a t  

3  KVA and r e c h a r g e a b l e  w i t h i n  e i g h t  (8)  hours .  
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3.4.3.1 B a t t e r y  L i f e  

The b a t t e r y  s e r v i c e  l i f e  s h a l l  n o t  be l e s s  t h a n  f i f t e e n  (15 )  y e a r s  under 

normal o p e r a t i o n  w i t h  r o u t i n e  maintenance. 

3.4.4 STATIC TRANSFER SWITCH 

The s t a t i c  t r a n s f e r  s w i t c h  s h a l l  sense t h e  l o s s  o f  normal i n v e r t e r  o u t p u t  and 

s w i t c h  t o  t h e  a u x i l i a r y  bypass power i n  a  t o t a l  o f  l e s s  t h a n  f o u r  ( 4 )  

m i l l i s e c o n d s .  A  manual s w i t c h  ove r  s h a l l  be r e q u i r e d  t o  r e s t o r e  t h e  l o a d  t o  

t h e  c o n v e r t e r .  

3.4.5 FAULT DETECTION 

The f o l l o w i n g  i t ems  s h a l l  be mon i to red  f o r  an o u t - o f - l i m i t s  c o n d i t i o n  and t h e  

s p e c i f i e d  response s h a l l  occur.  

3.4.5.1 AC I n p u t  Power 

The UPS C o n t r o l  System s h a l l  p r o v i d e  an open s e t  o f  r e l a y  c o n t a c t s  ( c o n t a c t s  

n e l a  c l o s e d  a u r i n g  normal o p e r a t i o n )  t o  i n d i c a t e  l o s s  o f  AC power. Contacts  

s h a l l  be a c c e s s i b l e  f o r  use r  w i r i n g .  

3.4.5.2 B a t t e r y  S t a t u s  

The UPS C o n t r o l  System s h a l l  p r o v i d e  an open s e t  o f  r e l a y  c o n t a c t s  ( c o n t a c t s  

h e l d  c l o s e d  d u r i n g  normal o p e r a t i o n )  t o  i n d i c a t e  a  b a t t e r y  r e s e r v o i r  l ow  

v o l t a g e  c o n d i t i o n .  Re lay  c o n t a c t s  s h a l l  be a c c e s s i b l e  f o r  user  w i r i n g .  

3.4.5.3 T r a n s f e r  S t a t u s  

I n  t h e  even t  o f  a  s t a t i c  t r a n s f e r  sw i t chover  an a larm l i g h t  s h a l l  be 

i l l u m i n a t e d  and an open s e t  o f  r e l a y  c o n t a c t s  ( c o n t a c t s  h e l d  c l o s e d  d u r i n g  

normal o p e r a t i o n )  s h a l l  i n d i c a t e  t h e  t r a n s f e r .  
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3.4.6 STATUS 

Analog pane l  meters  w i t h  +3% accuracy s h a l l  be p r o v i d e d  w i t h i n  t h e  UPS 

c a b i n e t ,  f o r  t h e  ou tdoor  u n i t ,  o r  on t h e  f r o n t  pane l  o f  t h e  i n v e r t e r  c a b i n e t  

f o r  t h e  i n d o o r  u n i t ,  t o  m o n i t o r  t h e  f o l l o w i n g :  

o AC Output  Vo l tage  

o  AC Output  Cur ren t  

o  Output  Frequency 

o  DC B a t t e r y  Vo l tage  

3.4.7 FINISH (Outdoor U n i t )  

The UPS Cabinet  s h a l l  be p a i n t e d  i n  accordance w i t h  GE S p e c i f i c a t i o n  47A380048 

(semi - g l o s s  b l u e /  Fed-Std-595, C o l o r  251 77).  

3.4.8 RELIABILITY 

The expected l i f e t i m e  o f  t h e  UPS System s h a l l  be 30 years ,  w i t h  r o u t i n e  

maintenance. B a t t e r i e s  s h a l l  be as s p e c i f i e d  i n  Paragraph 3.4.3.1. 

3.4.9 MAINTAINABILITY 

R o u t i n e  maintenance s h a l l  be a b l e  t o  be performed on s i t e .  I n t e r v a l  between 

r o u t i n e  maintenance c y c l e s  s h a l l  be  n o t  l e s s  t h a n  one ( 1  ) y e a r .  
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SECTION 4.0 

VERIFICATION 

4.1 GENERAL REQUIREMENTS 

4.1.1 TEST SITE 

A l l  i n s p e c t i o n s ,  examina t ions  and t e s t s  o f  t h e  UPS s h a l l  be made a t  t h e  

vendor ' s  p l a n t  u n l e s s  o t h e r w i s e  s p e c i f i e d .  

4.1.2 TEST CONDITIONS 

A l l  t e s t s  s h a l l  be per formed a t  room ambient  c o n d i t i o n s  of temperature ,  

h u m i d i t y  and a tmospher ic  p r e s s u r e  u n l e s s  o t h e r w i s e  s p e c i f i e d .  

4.1.3 TEST PROCEDURE 

A l l  t e s t s  s h a l l  be  conducted u s i n g  documented t e s t  p rocedures  approved b y  GE. 

A l l  t e s t  p rocedures  s h a l l  c o n t a i n  d a t a  shee ts  on wh ich  t h e  r e s u l t s  of t h e  

i n d i v i d u a l  t e s t s  may be recorded.  

4.1.4 TEST REPORTS 

A  t e s t  r e p o r t  c o n t a i n i n g  t h e  t e s t  procedure,  t e s t  r e s u l t s  and t e s t  c o n c l u s i o n s  

s n a l l  b e  p r o v i d e d  w i t h  each UPS p resen ted  f o r  d e l i v e r y  when s p e c ' f i e d .  
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4.1.5 ACCEPTANCE TESTS 

The f o l l o w i n g  acceptance t e s t s  s h a l l  be performed on each UPS Assembly 

presented f o r  d e l i v e r y .  The t e s t s  may be per formed i n  any sequence u n l e s s  

o t h e r w i s e  s p e c i f i e d .  

4.2.1 V i s u a l  Examina t ion  

4.2.2 Dimensional  I n s p e c t i o n  

4.2.3 I n s u l a t i o n  Res is tance  Tes t  

4.2.4 D i e l e c t r i c  S t r e n g t h  Tes t  

4.2.5 C i r c u i t  C o n t i n u i t y  Test  

4.2.6 O p e r a t i o n a l  V e r i f i c a t i o n  

4.2 SPECIFIC TEST REQUIREMENTS 

4.2.1 VISUAL EXAMINATION 

The assembly s h a l l  be v i s u a l l y  examined t o  assure t h a t  i t  i s  f r e e  f r o m  a l l  

d e f e c t s  t h a t  c o u l d  a d v e r s e l y  a f f e c t  i t s  l i f e  o r  make i t  u n s u i t a b l e  f o r  i t s  

i ntended use. 

4.2.2 DIMENSIONAL INSPECTION 

The assembly s h a l l  be measured t o  v e r i f y  t h a t  i t  f i t s  w i t h i n  t h e  space 

enveloped d e f i n e d .  

4.2.3 INSULATION RESISTANCE TEST 

The i n s u l a t i o n  r e s i s t a n c e  between each c i r c u i t  and a l l  o t h e r  c i r c u i t s  and 

ground s h a l l  be measured a t  500 210% v o l t s  DC. The i n s u l a t i o n  r e s i s t a n c e  

s h a l l  n o t  be l e s s  t h a n  10 meg ohms. 

-1 0- 0903A 
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4.2.4 DIELECTRIC STRENGTH TEST 

The d i e l e c t r i c  s t r e n g t h  t e s t  vo l tage ,  500 v o l t s  AC R.M.S, 60 Hz, s h a l l  be 

a p p l i e d  f o r  a minimum o f  t e n  ( 1 0 )  seconds between each c i r c u i t  and a1 1 o t h e r  

c i r c u i t s  and ground. The leakage c u r r e n t  s h a l l  n o t  exceed 50 microamperes as 

measured b y  a micro-ammeter o r  o t h e r  s u i t a b l e  means. 

4.2.5 CIRCUIT CONTINUITY TEST 

The end-to-end c o n t i n u i t y  o f  each c i r c u i t  s h a l l  b e  v e r i f i e d .  

4.2.6 OPERATIONAL VERIFICATION 

The UPS System performance s h a l l  be  checked and t h a t  t h e  f o l l o w i n g  f u n c t i o n s  a r e  

w i t h i n  s p e c i f i c a t i o n .  

o Output  v o l t a g e  p e r  paragraph 3.4.2 

o Ou tpu t  v o l t a g e  r e g u l a t i o n  p e r  paragraph 3.4.2.1 

o Output  waveshape p e r  paragraph 3.4.2.2 

o Power f a c t o r  p e r  paragraph 3.4.2.3 

o Frequency p e r  paragraph 3.4.2.4 

o C u r r e n t  o v e r l o a d  p e r  paragraph 3.4.2.5 

o C u r r e n t  l i m i t i n g  p e r  paragraph 3.4.2.6 

o S t a t i c  t r a n s f e r  s w i t c h  p e r  paragraph 3.4.4 

o F a u l t  d e t e c t i o n  p e r  paragraph 3.4.5.1, 3.4.5.2 and 3.4.5.3 

o S t a t u s  p e r  paragraph 3.4.5 

I 

4.2.7 APPROVAL 

Review and approva l  o f  a l l  t e s t  r e s u l t s  b y  a General  E l e c t r i c  Q u a l i t y  Assurance 
I 

r e p r e s e n t a t i v e  i s  r e q u i r e d  p r i o r  t o  shipment o f  t h e  UPS. I 
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SECTION 5.0 

PREPARATION FOR DELIVERY 

The manufacturer  s h a l l  submi t  a s ta tement  d e t a i l i n g  t h e  normal p r a c t i c e  of  

packag ing and method o f  d e l i v e r y  f o r  approva l  by: 

General E l e c t r i c  Company 
Advanced Energy Programs Department 
P.O. Box 527 
K i n g  o f  P russ ia ,  PA 19406 

5.1 DOCUMENTS 

o C e r t i f i e d  d e t a i l e d  o u t l i n e  drawing 

o Connect ion d i agrams 

o Complete i n s t r u c t i o n s  w i t h  p a r t s  l i s t  

o D e t a i l e d  summary o r  equipment l i s t  

o Three ( 3 )  c e r t i f i e d  c o p i e s  o f  t e s t  d a t a  

o Recommended Spare P a r t s  L i s t  

5.1.1 DOCUMENT SUBMITTAL . 

Documents marked "a"  s h a l l  be submi t ted f o r  examina t ion  o r  approva l  w i t h i n  s i x  

( 6 )  weeks o f  o r d e r  b y  sending two ( 2 )  c o p i e s  t o  General E l e c t r i c  Company, 

Advanced Energy Programs Department, MOD-5A Engineer ing,  P.O. Box 527, 

K ing  o f  P russ ia ,  PA 19406. Approval  o r  comments w i l l  be r e t u r n e d  w i t h i n  two 

( 2 )  weeks o f  r e c e i p t .  

Documents marked " b "  s h a l l  be s u p p l i e d  w i t h  shipment. One ( 1 )  m y l a r  

r e p r o d u c i b l e  and t e n  (10 )  c o p i e s  o f  each drawing s h a l l  be supp l ied .  Twelve ( 1 2 )  

c o p i e s  o f  i n s t r u c t i o n  books s h a l l  be supp l ied .  I n  a d d i t i o n ,  one copy of a l l  

documents s h a l l  be enc losed w i t h  shipment. 

Documents marked "a, b"  s h a l l  meet s u b m i t t a l  requ i rements  o f  b o t h  "a "  and "b". 
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SECTION 1.0 

SCOPE 

T t ~ i s  s p e c i f i c a t i o n  covers the e l e c t r i c a l  and mechanical requirements o f  a t h ree  

pilase, b O  Hertz,  minera l  - o i  1 immersed, se l  f - coo l  ed, pad mounted 

compartmental - type d i s t r i b u t i o n  t ransformer  r a t e d  a t  300 KVA. 

1.1 IIJTRODULTION 

The 3u0 KVA transformer h e r e a f t e r  r e f e r r e d  t o  as the  t ransformer  assembly i s  

in tended f o r  use- on the  MOD-5A Wind Turbine Generator System t o  step-down 

41bl) V o l t  s i t e  pobder t o  480V f o r  a u x i l i a r y  power d i s t r i b u t i o n .  
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SECTION 2.0 

APPLICABLE DOCUMENTS 

The f o l l o w i n g  documents o f  the date o f  issue o f  t h i s  s p e c i f i c a t i o n  o r  as 

i nd i ca ted  below form a p a r t  of t h i s  s p e c i f i c a t i o n  t o  the ex ten t  referenced 

herein. I n  the event o f  c o n f l i c t  between t h i s  s p e c i f i c a t i o n  and the documents 

referenced herein, the  contents o f  t h i s  s p e c i f i c a t i o n  s h a l l  be considered a 

supercedi ng requirement. 

2.1 GENERAL ELECTRIC 

47A38U048 Speci f i c a t i  on f o r  Mater i  a1 F i  n i  shes, MOD-5A 

2.2 I riDUSTRY STANDARDS 

ANSI - 
C57.12.00 Requirements, Termi nology and Test Codes f o r  Transformers 

C57.12.22 Requirements f o r  Pad-mounted Compartmental-type, Self-cooled, 
Three-phase D i s t r i b u t i o n  Transformers 

C57.12.70 Terminal Markings and Connections 

C47.12.90 Test Code 

(37.12.80 Terminology 



WTG MOD-5A 
47A380068 

DECEMBER, 1 982 

SECTION 3.0 

REQUIREMENTS 

3.1 ELECTRICAL 

3.1.1 GENERAL 

Unless otherwise s p e c i f i e d  he re in  the  requirements o f  ANSI Standard C57.12.22 

Sect ions 2, 3 and 4 s h a l l  apply. 

1 2 DESCRIPTION 

Ttie t ransformer  s h a l l  have a cont inuous 3 Pilase Ki lovo l t -ampere r a t i n g  o f  300 

a t  60 Her tz  w i t h  a pr imary i n p u t  vo l tage  o f  4160 and a secondary vo l tage  o f  

4801/277. 

The primary/secondary windings s h a l l  be de l  ta/wye connected. 

3.1.3 IMPEDANCE 

The impedance s h a l l  be 4.5%. 

3.2.1 GENERAL 

Unless otherwise s p e c i f i e d  he re in  the  requirements o f  ANSI Standard C57.12.22 

Sect ion S i x  ( 6 )  s h a l l  apply.  

3.2.2 BUSI~IIJGS AND TERMINALS 

3.2.2.1 Pr imary Connections 

The pr imary connect ions s h a l l  be made us ing  deadbreak connectors. 
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3 .  z.  z .  2 Secondary Connections 

The secondary connect ions s h a l l  be made t o  b lade type low vo l tage  bushings. 

Tile b lade s h a l l  accor~imodate and suppor t  two ( 2 )  each per phase, 3/0 copper 

caol  es. 

3.2.3 ENVELOPE 

The t ransformer  assembly s h a l l  be w i t h i n  an envelope o f  71 inches i n  he ight ,  

81 inches i n  w id th  and 92 inches i n  depth. 

3.2.4 WEIGHT 

The maximum weight  o f  the  t ransformer  assembly s h a l l  n o t  exceed 5000 pounds. 

3.2.5 FIIJISH 

Transformer assemDly s h a l l  be pa in ted  i n  accordance w i t h  GE 

S p e c i f i c a t i o n  47A380048 (semi-gl oss b l  ue/Fed - Std - 595, Color  251 77). 

3.2.6 w ' I R I N G  INTERFACE 

A l l  w i r i t l g  s h a l l  en te r  and leave t he  compartment sec t ions  from tne  bottom. 

3.3 ACCESSORY EQUIPMENT 

I n  a d d i t i o n  t o  t he  accessory equipment l i s t e d  i n  Table 5 o f  ANSI Standard 

C57.12.22 t he  f o l l o w i n g  s h a l l  a l so  be suppl ied. 

o  D i a l  type thermometer t o  i n d i c a t e  the  top-1 i q u i d  temperature 

o L iqu id -1  eve1 gauge 

o Elecnanical , reseal  ing,  pressure re1  i e f  dev ice 
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( 3.4 ENVI ROH!4ENTAL 

I The t ransformer assembly must be able t o  survive, w i t hou t  damage, the 

cond i t i ons  1 i sted i n  Table 3-1. Transformer opera t ion  a t  a1 ti tudes i n excess 

I o f  3300 f e e t  w i l l  be sub jec t  t o  customer de ra t i ng  per  manufacturer 's 

i nst ruc t ions .  

TABLE 3-1 

I ENVIRONMENTAL CONDITIONS 

Shi pp i  ng Shock 2 g ' s  100 ms l a t e r a l  
5 g ' s  100 ms v e r t i c a l  and ho r i zon ta l  

. 
20 g I s  100 ms ho r i zon ta l  (uncushioned r a i l ,  on ly  

i f  so shipped) 

Temperature -40 degrees C t o  50 degrees C ambient ( s u r v i v a l )  
-30 degrees C t o  40 degrees C ambient 

(operat ional  ) 

Wind 120 mph 

I A1 ti tude 0 - 7000 f e e t  above sea l e v e l  

Humidity 0 - 100% 

3.5 RELIABILITY 

I The expected l i f e t i m e  o f  the  t ransformer assembly s h a l l  be t h i r t y  (30) years. 

I Routine maintenance sha l l  be able t o  be performed on s i t e .  I n t e r v a l  between 

r o u t i n e  maintenance cyc les  sha l l  be no t  l e s s  than one ( 1  ) year. 
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SECTION 4.0 

VERIFICATION 

4.1 STAtdDwRD TEST 

The f o l l o w i n g  t e s t s  w i l l  be made as a minimum by t l i e  vendor. The numbers 

stiown do n o t  necessar i l y  i n d i c a t e  the  sequence i n  which the  t e s t s  s h a l l  be 

performed. A l l  t e s t s  s h a l l  be performed i n  accordance w i t h  the  l a t e s t  

r e v i s i o n  o f  AhSI Standard Test Code f o r  Transformers C57.12.90 - 1968. 

4.1.1 TEST SITE 

A1 1 inspec t ions ,  examinations and t e s t s  o f  t he  Transformer Assembly s h a l l  be 

nraae a t  t he  vendor 's  p l a n t  un less ot l lerwi  se spec i f i ed .  

4.1.2 TEST COiiDITIONS 

A l l  t e s t s  s h a l l  be performed a t  room ambient cond i t i ons  o f  temperature, 

humid i ty  and atnospher ic  pressure un less otherwise spec i f ied.  

4.1.3 TLST PROCEDURE 

A l l  t e s t s  s h a l l  be conducted us ing  documented t e s t  procedures approved by GE. 

A l l  t e s t  procedures s h a l l  con ta i n  da ta  sheets on which ' t h e  r e s u l t s  of t he  

i n d i v i d u a l  t e s t s  may be recorded. 

4.1 .4 TEST REPORTS 

A t e s t  r e p o r t  con ta in i ng  the  t e s t  procedure, t e s t  r e s u l t s  and t e s t  conc lus ions 

s h a l l  be prov ided w i t h  each Transformer Assembly presented f o r  de l  i very when 

spec i f i ed .  



WTG MOD-5A 
47A380068 

DECEMBER, 1982 

4.1.5 ACCEPTANCE TESTS 

The fo l l ow ing  acceptance t e s t s  sha l l  be performed on each Transformer Assembly 

presented fo r  de l i ve ry .  The t e s t s  may be performed i n  any sequence unless 

otherwise speci f ied. 

4.2.1 V i  sual Exami na t ion  

4.2.2 Dimensional Inspect ion  

4.2.3 I n s u l a t i o n  Resistance Test 

4.2.4 D i e l e c t r i c  Strength Test 

4.2 SPECIFIC TEST REQUIREMENTS 

4.2.1 VISUAL EXAMINATION 

The assembly sha l l  be v i s u a l l y  examined t o  assure t h a t  i t  i s  f ree  from a l l  

defects t h a t  could adversely a f f e c t  i t s  l i f e  o r  make i t  unsui table f o r  i t s  

i ntended use. 

4.2.2 DIMENSIONAL INSPECTION 

The assembly sha l l  be measured t o  v e r i f y  t h a t  i t  f i t s  w i t h i n  the space enveloped 

def i ned. 

4.2.3 INSULATION RESISTANCE TEST 

The i n s u l a t i o n  res is tance between each winding and a l l  o ther  windings and ground 

sha l l  be measured a t  500 210% v o l t s  DC. The i n s u l a t i o n  res is tance sha l l  n o t  

be l e s s  than 10 neg ohms. 
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4.2.4 DIELECTRIC STRENGTH TEST 

A d i e l e c t r i c  s t rength  t e s t  sha l l  be performed on the primary and the secondary 

o f  each transformer. The t e s t  voltage, see Table 4-1, AC R.M.S., 60 Hz, s h a l l  

be app l ied  f o r  a minimum o f  one (1)  minute between each c i r c u i t  and a l l  o ther  

c i r c u i t s  and ground. The leakage c u r r e n t  sha l l  no t  exceed, see Table 4-1, 

mi l l iamperes as measured by a m i l l i a m e t e r  o r  o ther  su i t ab le  means. 

Table 4-1 

DIELECTRIC STRENGTH TEST 

Secondary 

Primary 

Test Voltage 

10 KV 

19 KV 

Leakage Current 

1 ma 

2 ma 
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SECTIOE4 5.0 

PREPARATION FOR DELIVERY 

The manufacturer s h a l l  submit  a statemetlt d e t a i l i n g  the  normal p r a c t i c e  o f  

packaging and niethod of de l  i v e r y  f o r  approval by: 

General E l e c t r i c  Company 
Advanced Energy Programs Department 
P.O. Box 527 
K ing  o f  Prussia,  PA 19406 

5.1 DOCUWE NTS 

o C e r t i f i e d  d e t a i l e d  o u t l i n e  drawing 

o Connection diagrams 

o Loniplete i n s t r u c t i o n s  w i t h  p a r t s  1 i s t  

o De ta i l ed  summary o r  equipment 1 i s t  

o ~ h r e e  ( 3 )  c e r t i f i e d  copies o f  t e s t  data 

5.1 .1 DOCUlrlENT SUBMITTAL 

Documents marked "a"  shal l '  be submit ted f o r  examinat ion o r  approval w i t h i n  s i x  

( 6 )  weeks o f  o rder  by sending two (2) copies t o  General E l e c t r i c  Company, 

Advanced Energy Programs Department, MOD-5A Engi nee r i  ng, P ,o.. Box 527, 

King o f  Prussia,  PA 19406. Approval o r  comments w i l l  be re tu rned  w i t h i n  two 

(2) weeks o f  r ece ip t .  

Documents marked "b" s h a l l  be supp l ied  w i t h  shipment. One (1  n y l a r  

reproduc ib le  and t e n  (10 )  copies o f  each drawing s h a l l  be suppl ied. Twelve (1  2 )  

copies o f  i n s t r u c t i o n  books s h a l l  be suppl ied. I n  add i t i on ,  one copy o f  a l l  

documents s h a l l  be enclosed w i t h  shipment. 

Docur~~ents marked "a, b"  s h a l l  ineet submi t ta l  requirements o f  bo th  "a" and "b". 
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