N

N86-15727

I

DOE/NASA/0153-4
NASA CR-174737
84AEPDOQ04

Mod-5A Wind Turbine Generator Program
Design Report

Volume IV—Drawings and Specifications
Book 2

General Electric Company
(Advanced Energy Programs Department)

August 1984

Prepared for

National Aeronautics and Space Administration
Lewis Research Center

Cleveland, Ohio 44135

Under Contract DEN 3-153

for

U.S. DEPARTMENT OF ENERGY

Conservation and Renewable Energy

Division of Wind Energy Technology

Washington, D.C. 20545

Under Interagency Agreement DE-AI01-79ET20305

REPRODUCED BY

U.S. DEPARTMENT OF COMMERCE
NATIONAL TECHNICAL
INFORMATION SERVICE
SPRINGFIELD, VA 22161






DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nor any of their employees, nor any of their contractors,
subcontractors or their employees makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness,
or usefulness of any information, apparatus, product, or process disclosed, or
represents that its use would not infringe privately owned rights. Reference
herein to any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United States
Government or any agency thereof. The views and opinions of authors expressed
herein do not necessarily state or reflect those of the United States
Government or any agency thereof.

Printed in the United States of America
Available from:
National Technical Information Service
U.S. Department of Commerce
5285 Port Royal Road
Springfield, VA 22161






Volume I, Executive Summary

Volume I contains an overview of the MOD-5A Program.

Objectives of the MOD-5A Program
Description of the Final Design (Model 304.2)
Cost of Energy

Power Output
Trade-0ff Studies
Development Tests

Analyses of Loads and Dynamics

Manufacturing and Quality Assurance and Safety Plans

Volume II, Conceptual and Preliminary Design

These topics are covered:

These sections comprise Volume II, which is divided into two books, as follows:

Book 1 1.0

2.0
3.0
4.0
5.0
6.0
7.0

Book 2 8.0
9.0

Summary

Introduction

Design Requirements

Conceptual Design Studies

Design, Development, and Optimization
System Dynamics Analysis

System Loads Analysis

Development Tests
Design Criteria

Appendix A System Specification

Appendix B Design Load Tables

Volume III, Final Design and System Description

These sections comprise Volume III, which is divided

follows:

Book 1 1.0
2.0
3.0
4.0
5.0
6.0
7.0

Summary
Introduction
System Description - Model 304.2

~ Rotor Subsystem

Drivetrain Subsystem
Nacelle Subsystem
Tower and Foundation Subsystems

into two books,

as






Book 2 8.0 Power Generation Subsystem

9.0 Control and Instrumentation Subsystems

10.0  Manufacturing

11.0 Site and Erection

12.0 Quality Assurance and Safety

13.0 FMEA, RAM and Maintenance

Appendix A C.F. Braun & Company - Foundation Design Criteria

Appendix B GE - Product Assurance Program Plan for the MOD-5A WTG
Program

Appendix C GE - System Safety Plan for the MOD-5A Program

Appendix D GE - MOD-5A Configuration Management Plan

Appendix E  GE - MOD-5A Defect Reports for Development Hardware

Appendix F GE - MOD-5A Program Quality Assurance Requirements for
the Control of Raw Materials and the Blade Fabrication
Process

Appendix G GE - Statement of Work for the Erection of the MOD-5A
WTG Yaw, Nacelle and Blade Subsystems

Volume IV, Drawings and Specifications

This volume contains the numbered drawings and specifications for the final
design of the MOD-5A wind turbine. The volume is divided into five books, as
follows:

Book 1  47A380002 through 47A380030
Book 2 47A380031 through 47A380068
Book 3  47A380074 through 47A380126
Book 4 47A380128 through 47A387125
Book 5 470381002 through 47D387130







.- ) . . . ) . . . . |
N i . . . 1 i ! .
. . N . : N . . . i i i Lo i

Yolume [V of the MOD-5A Wind Turbine Generator Program Design Report contains
the drawings and specifications for the baseline configuration in ascending
drawing number order. Oue to binding 1imitations, this volume is presented in
multiple books.

Each book contains a full breakdown parts listing, as well as "where-used"

list. The first and last drawing number in each part is noted below to
indicate in which part of Volume IV to locate a particular drawing.

Volume IV First Drawing
Part 1 : 47A380002 through 47A380030
Part 2 47A380031 through 47A380068
Part 3 47A380074 through 47A380126
Part 4 47A380128 through 47A387125
Part 5 470381002 through 47D387130

NOTES: Part numbers preceded by "**" or not starting with "47-" are either
standard hardware, vendor numbers, or uniséued drawings. These
numbers appear on the parts lists, but are nct included in the volume.
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7241-3 TOTAL SUMMARY REPORT FOR COMPONENTS IN ASSEMBLY 47E382304Gt WTG ASSY, MOD-5A 06/15/84  PAGE 35
o MODEL EA UNIT 000001 X
--- ECN ----

IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS
o ) INC OUT APPLY C Y TIME ASSEMBLY _ REF
17A380024 INSTL CABLING REQT X 0000 EA 47E382304G1 X 001867

"A7A3BO0O30 SPEC,SYST DISP PNL - X 0000 EA 47E387112G1 "__ X 001849
A7A38B0046 CONT ELEK CAB SPEC X 0000 EA 47E387062G1 X 000564
A7A380052 ELECTRICAL FAB. STD X § 0000 EA 47D387083G1 X 000663
A7A3B0052 ELECTRICAL FAB. STD X 5 0000 EA 47D387089G1 X 00156 1
47A380052 ELECTRICAL FAB. STD X 5 0000 EA 47D38B7113GH X 001774
_ A7A380052 ELECTRICAL FAB. STD X 5 0000 EA 47D387121G1 X 000877
A7A380052 ELECTRICAL FAB. STD X 5 0000 EA 47D387130G1 X 000914
17A38B0052 ELECTRICAL FAB. STD X 5 0000 EA 47E387027Gt X 001370
4TA380052 ELECTRICAL FAB. STD X 5 0000 EA 47E3B7037Gt X 000701
17A380052 N ELECTRICAL FAB. STD X 5 0000 EA 47E387062G1 3 X 00056 1
47A3B0052 ELECTRICAL FAB. STD X 5 0000 EA 47E387072G1 X 000777
47A3B0052 ELECTRICAL FAB. STD X 5 0000 EA 47E387084G1 X 001811
47A380052 ELECTRICAL FAB. STD X 5 0000 EA 47E387085G1 X 001636
47A3B0052 ELECTRICAL FAB. STD X 5 0000 EA A7E387091G1 X 001513
47A380052 ELECTRICAL FAB. STD X 5 0000 EA 47E3B7095G1 X 000638
00.000
47A380067 CONT SYST U.P.S.SPEC M 0000 EA 47E387081G1 ~_01.000 01.000 001318
47A380068 30-KVA XFMR SPEC M 0000 EA 47E387081G1 01.000 01.000 001316
___ATA3800639P31 NAMEPLATE, IDENT (J1) * 0000 EA 47E387027GH 01.000 01.000 001345
47A380069P31 NAMEPLATE, IDENT (uJ1) * 0000 EA 47E387084GH 01.000 01.000 001822
4TA3BOOGIP31 NAMEPLATE, IDENT (J1) - 0000 EA 47E387085G1 01.000 01.000 001646
47A380069P31 NAMEPLATE, IDENT (uJ1) * 0000 EA 47E387091G1 01.000 01.000 001524
_ 04.000
47A380069P32 NAMEPLATE, IDENT (uJ2) * 0000 EA 47E387084G1 01.000 01.000 001823
47A3B0069P32 NAMEPLATE, IDENT (uJ2) * 0000 EA 47E387085G1 01.000 01.000 001647
_ 47A380069P32 NAMEPLATE, IDENT (J2) * 0000 €A  47E387091G1 01.000 01.000 001525
i 03.000
47A3B0069P33 NAMEPLATE, IDENT (u3) B 0000 EA 47E387084G1 01.000 01.000 001824
47A380069P33 _ NAMEPLATE, IDENT (J3) B 0000 EA 47E387091G1 01.000 01.000 001526
02.000
47A380069P52 NAMEPLATE, IDENT (TB* * 0000 EA 47E387072G1 0t.000 01.000 000782
"TA7A3B006G9PT 1 NAMEPLATE , IDENT (GND) - 0000 EA 47€£387027G1 01.000 01.000 001346
47A380070P3 NPL. AN/REV STATUS * 0000 EA 47E387027GH 01.000 01.000 001348
__47A380070P3 NPL, AN/REV_STATUS * 0000 EA 47E387062G1 01.000 01.000 000560
ATA3IBOOTOP3 NPL, AN/REV STATUS * 0000 EA A47E387072G1 01.000 01.000 000677
47A3B0070P3 NPL, AN/REV STATUS * 0000 EA 47E387084G1 01.000 01.000 001825
417A380070P3 NPL, AN/REV STATUS « 0000 EA 47E387085GH 01.000 01.000 001648

IS4ET .0CH0° AEV ! 10-31-7¢
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7241-3  TOTAL SUMMARY REPORT FOR COMPONENTS IN ASSEMBLY 47€£382304G1 WTG ASSY, MOD-5A 06/15/84  PAGE 36
o MODEL EA UNIT_ 000001 . o
--- ECN ----

IDENTIFICATION NO.  NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER EXT/TOT-QTY CROSS
- INC_ _OUT___APPLY C Y TIME ASSEMBLY REF
47A380070P3 NPL, AN/REV STATUS - 0000 EA 47E387091G1 01.000 01.000 001527
_17A3B0070P3 NPL, AN/REV STATUS * 0000 EA_ 47E387095G1 01.000 01.000_000640

07.000
ATA38007 1PAR SLEEVING, SHRINK . 0000 FT 47D387121Gt AR 000881
 47A38007 1PAR SLEEVING, SHRINK * 0000 FT_ 47D387130G1 __AR 000920 _
47A38007 1PAR SLEEVING, SHRINK ¥ 0000 FT 47E387027G1 AR 001366
47A3B00T 1PAR SLEEVING, SHRINK * 0000 FT 47E387062G1 AR 000954
47A38007 1PAR SLEEVING, SHRINK * 0000 FT 47E387072G{ AR 000784
47A38007 1PAR SLEEVING, SHRINK * 0000 FT__47E387084G1 AR 001818
A7A3BOOT1PAR SLEEVING, SHRINK . 0000 F1_47E387085G1 AR 001642
47A38007 1PAR SLEEVING, SHRINK * 0000 FT 47E387091G1 AR 001520
47A38007 1PAR SLEEVING, SHRINK . 0000 FT 47E387095G1 AR 000643
. o 3 00.000
47A380094 7500KVA VAR SP GEN X 0000 EA 47E387081G1 X 001864
474380102 FINISH X 0000 PT__47C387096G1 X 000827
474380102 FINISH X 0000 BT 47E38708B4G1 X 001847
00.000
47A380102P 1 FINISH M__ 0000 QT__47D387121G1 AR _ 000878
47A380102P1 FINISH M~ 0000 QT 47D387130G1 AR 000317
00.000
 47D381002P 1 _BEARING, YAW M___ 0000 EA_47E382133G1 01.000 01.000 000025
470381003P 1 ACTUATOR,HYDRAULIC M 0000 EA 47E382165G1 04.000 04.000 000032
47D381010P1 BRAKE ASSY L M 0000 EA 47E382165G1 08.000 08.000 000031
47D381010P2 BRAKE ASSY M 0000 EA 47E382603G1 02.000 04.000 000218
47D381010P2 BRAKE ASSY M 0000 EA 47E382603G2 02.000 04.000 000246
N _ 08.000 e
47E381017 YAW SR ELECT INTFC X 0000 EA 47E382594G1 X 000109
470381018 ELEC INTERFACE X 0000 EA _47E382599G1 X 001236
47D381019P 1 . SLIP RNG UN YAW AXIS M 0000 EA 47E382594G1 01.000 01.000 000108
_ 47D381020P 1 _ROTOR SLIPRING UNIT M 0000 EA 47E382599G1 01.000 01.000 001237
A7D0381024P 14 ROTARY POSITION SR M 0000 EA 47E382599G1 01.000 01.000 001252
47C381030P 1 HINGE, TRAP DOOR * 0000 EA_47D382430G1 01.000 02.000 000397
47C381030P 1 HINGE, TRAP DOOR . 0000 EA 47D382430G2 01.000 02.000 000405
47C381030P HINGE, TRAP DOOR * 0000 EA 47D382474G1 01.000 01.000 000414
47C381030P 1 HINGE, TRAP DOOR * 0000 EA 47D3B2474G2 01.000 01.000 000422
06.000
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7241-3 TOTAL SUMMARY REPORT FOR COMPONENTS IN ASSEMBLY 47E382304G1 WTG ASSY, MOD-5A 06/15/84  PAGE a7
L MODEL EA UNIT 000001 _ - _ o _
--- ECN ----
IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS
S -~ _ INC OUT _ APPLY C Y TIME ASSEMBLY - REF
47C381036P 1 BOLT,FATIGUE RATED 8 0000 EA A47€382363GH 14.000 14 .000 000350
47C3B1036P10 BOLT,FATIGUE RATED B 0000 EA 47E3B2363GH 12.000 12.000 000327
47C381036P 10 BOLT,FATIGUE RATED 8 0000 EA 47E3B2496G1 08 .000 08.000 001270
47C3B1036P 10 BOLT,FATIGUE RATED B 0000 EA 47E382608G1 60.000 60.000 001291
o ) B 80.000 )
47C3B1036P 14 BOLT,FATIGUE RATED 8 0000 EA A47E382602G1 16 .000 16.000 000167
47C381036P 14 BOLT,.FATIGUE RATED B 0000 EA 47E382603G1 12.000 24.000 000238
_47C381036P 14 BOLT,FATIGUE RATED B 0000 EA  47E382603G2 12.000 _ 24,000 000265
64.000
47C381036P 15 BOLT,FATIGUE RATED ;] 0000 EA 47E3B2165GH 36.000 36.000 000045
".i7C381036P 16 BOLT.FATIGUE RATED B 0000 EA 47E382165GH 12.000 12.000 000046
47C381036P2 BOLT,FATIGUE RATED 8 0000 EA 47E382363G1 32.000 32.000 000324
47C381036P2 BOLT,FATIGUE RATED 8 0000 EA 47E382602G1 20.000 20,000 000174 O &
$2.000 2y
o O
47C381036P20 BOLT, FATIGUE RATED B 0000 EA 47D382598G1 08 .000 08.000 000548 ¢
_ 47C381036P20 BOLT, FATIGUE RATED B 0000 EA  47E382363G1 88.000 88.000 000326 € 5
47C3B1036P20 BOLT, FATIGUE RATED B 0000 EA 47E382597G1 120.000 120.000 000537 &J i~
216.000
Q) 33
- 47C381036P21 BOLT B 0000 EA  47E382608G1 08 .000 08 .000 00129§_§§ t§
= I
47C381036P22 BOLT,FATIGUE RATED B 0000 EA 47D382598G1 08 .000 08.000 000549 =
)
17C381036P24 BOLT,FATIGUE RATED 8 0000 EA 47D382598G1 08.000 08.000 000547
47C381036P24 B8OLT,FATIGUE RATED 8 0000 EA 47E3B2441G1 36.000 36.000 000196
44 .000
47C381036P25 BOLT,FATIGUE RATED B 0000 EA 47E382363GH 36.000 36.000 000328
47C381036P26 BOLT,FATIGUE RATED B 0000 EA 47E382363G1 12.000 12.000 000348
17C381036P26 BOLT,FATIGUE RATED 8 0000 EA 47E38B2607G1 96.000 96.000 001279
108.000
47C3B1036P3 BOLT,FATIGUE RATED 8 0000 EA 47E382496GH 84 .000 84.000 001268
47Cc381036P32 BOLT M 0000 EA 47E382133G1 144.000 144 .000 000026
47C381036P4 BOLT,FATIGUE RATED M 0000 EA 47€3B2306GH 20.000 20.000 000310
- 47C381036P40 BOLT, STRUCT. 2-12 M 0000 EA  47E382306G1 “24.000 24.000 000307
47C3B1036P5 BOLT.FATIGUE RATED 8 0000 EA 47E382495G1 24.000 48.000 001267
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7241-3 TOTAL SUMMARY REPORT FOR COMPONENTS IN ASSEMBLY 47E382304GH1 WTG ASSY, MOD-5A 06/15/8B4  PAGE 38
o MODEL EA UNIT 000001 L o
--- ECN ----
IDENTIFICATION NO. NOMENCLATURE PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CRDSS
INC OUT _ APPLY C Y TIME ASSEMBLY REF
47¢381036P50 BOLT 8 0000 EA 47E382553G1 36 .000 36.000 000366
17C3B81036P6 BOLT,FATIGUE RATED B 0000 EA 47€382363G1 60.000 60.000 000325
47C381036P6 BOLT,FATIGUE RATED B 0000 EA 47E382602G1 20.000 20.000 000170
80.000
"A7A381037P 1 LACING TAPE C 0000 FT 47D387121G1 AR~ T 000880
47A381037P 1 LACING TAPE * 0000 FT 47D3B7130G1 AR 000919
47A381037P1 LACING TAPE * 0000 FT 47E387062G1 AR 000853
_47A381037P1 LACING TAPE * 0000 FT_ 47E387072G1 AR 000773
47A381037P1 LACING TAPE * 0000 FT 47E387084G1 AR 001820
47A381037P1 LACING TAPE * 0000 FT 47E387085G1 AR 001644
47A381037P1 LACING TAPE * 0000 FT 47€E387091G1 AR 001522
47A381037P1 __LACING TAPE * 0000 FT_ 47E387095G1 AR 000642
00.000
47A381038P3 TAPE,LACING * 0000 FT 47E3B7027G1 AR 001367
47C381039P1 EXPANSION JOINT M 0000 EA d47E382570G1 02.000 02.000 000519
47C381039P2 EXPANSION JOINT M 0000 EA 47E382570G1 01.000 01.000 000520
" '47D381040P1 HEAT EXCHANGER 7] 0000 EA 47E3B7062G1 02.000 02.000 000555
A7A381043PAR SLEEVING, VINYL * 0000 FT 47E387062G1 AR 000955
47A381043PAR SLEEVING, VINYL > 0000 FT 47E387072G1 AR 000774
47A3B1043PAR SLEEVING, VINYL * 0000 FT 47E387095G1 AR 000629
00.000
__47A3B1044PAR SLEEVING, TEFLON » 0000 FT_47D387089G1 AR 001383
4TA3B1044PAR SLEEVING,TEFLON * 0000 FT 47D387121G1 AR 000868
A7A3B1044PAR SLEEVING, TEFLON * 0000 FT 47D387130G1 AR 000921
47A381044PAR SLEEVING, TEFLON b 0000 FT 47E387084G1 AR 001819
_ 47A3B1044PAR SLEEVING, TEFLON * 0000 FT 47E3B7085G1 AR 001643
47A3B1044PAR SLEEVING, TEFLON * 0000 FT 47E387091G1 AR 001521
00.000
_ 47A381044P5 SLEEVING 8 0000 FT 47D38T7113G1 AR 001469
47A381045PAR CLAMP, LOOP-CUSHIONED M 0000 EA 47E387062G1 AR 000579
_ 47A381045P3 CLAMP ,CABLE (.187 DI* * 0000 EA 47E3BT072G1 __02.000 02.000 000743
417A381045P5 CABLE CLAMP 8 0000 EA 47E387084G1 03.000 03.000 001817
17A381045P5 CABLE CLAMP 8 0000 EA 47E387085G1 03.000 03.000 001641
__47A3B1045P5 CABLE CLAMP 8 0000 EA 47E38B7091G1 03.000 03.000 001519
09.000
47A3B1045P6 CLAMP,CABLE (.375 DI~ * 0000 EA 47E387072G1 04.000 04.000 000744
‘TR B A B o B EEm am e t
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7241-3 TOTAL SUMMARY REPORT FOR COMPONENTS IN ASSEMBLY 47E382304G1 WTG ASSY, MOD-SA 06/15/84  PAGE 39
MODEL EA UNIT Q00001 N _
--- ECN ----

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

) INC OUT APPLY C Y TIME B ASSEMBLY N ) REF
ATEIBI046P 4 GEARBOX ENVELOPE B 0000 EA 47E382553G1 01.000 01.000 000364
'478381059P4 CONNECTOR CUTOUT COV* > 0000 EA 47E3BT072G1 03.000° 03.000 000680
47D381060P 1 VIDED MONITOR M 0000 EA 47€E387112G1 01.000 01.000 001327
47C381066P 1 HOSE ASSY M 0000 EA 47J382330Gt 04 .000 " 04.000 001126
47C381066P2 HOSE ASSY M 0000 EA 47J382330Gt 06.000 06.000 001125
~ ATA3B1067P1 CTL PROCESSING UNIT M 0000 EA 47€E38T7095G1 01.000 01.000 000594
17A381067P 10 120 VAC TRK OUT MDL M 0000 EA 47E387062G1 47.000 47.000 000570
47A381067P11 12-BIT A/D CONVERTER M 0000 EA 47E387095G1 02.000 02.000 000603
47A381067P 12 12-BIT SS ANLG INPUT M 0000 EA 47E387095G1 03.000 03.000 000604
TA47A381067P13 12-BIT ANALOG OUTPUT M 0000 EA 47E387095G1 02.000 02.000 000605
47A381067P 14 WATCHDOG TIMER M 0000 EA 47E387095G1 01.000 01.000 000601
7T 47A38B1067P 15 ERROR DETECTOR M 0000 EA 47E387095GH 01.000 01.000 000600
47A381067P 16 POWER SUPPLY ] 0000 EA 4T7E3BTO95G1 01.000 01.000 000591
T 47A381067P17 CHASSIS INTERFACE M 0000 EA 47E3B7095G1 01.000 01.000 000595
47A381067P18 CHASSIS M 0000 EA 47E387095GH 02.000 02.000 000592

" 47A381067P2 ARITH. PROCESSING M 0000 EA 47E387095G1 01.000 01.000 000599
47A381067P20 FILLER BLANK M 0000 EA 47E3B70895GH 15.000 15.000 000602
" ATA381067P23 CABLE, I/0 TRACK M 0000 EA 47E3B7062G1 01.000 01.000 000575
ATA381067P3 16K EXECUTIVE MEMORY M 0000 EA 47E3B7095G1 01.000 01.000 000596
47A3B1067P31 TERMINATOR PLUG M 0000 EA 47E387062G1 01.000 01.000 000571
47A381067P4 12K PROM, 4K RAM MEM M 0000 EA 47E387095GH1 01.000 01.000 000598
T47A381067P5 16K RAM MEMORY M 0000 EA 47E387095G1 01.000 01.000 000597
47A381067P6 TTY & EIA INTFC MDL M 0000 EA 47E387095G1 03.000 03.000 000606

T 47A3B1067P7 1/0 SYS DRIVER MDL ] 0000 EA  47E38B7095G1 01.000 01.000 000607
47A381067P8 1/0 TRACK M 0000 EA 47E387062G1t 08.000 08.000 000568
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7241-3 TOTAL SUMMARY REPORT FOR COMPONENTS IN ASSEMBLY 47E382304G1 WTG ASSY, MOD-5A 06/15/84  PAGE 42
o MODEL EA UNIT 000001 _
~-- ECN ----

TDENTIFICATION NO. NOMENCLATURE OwG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS
o INC OUT  APPLY C Y TIME ASSEMBLY _REF
47C3810B8P22 WASHER B 0000 EA 47E3B2553G1 36 . 000 36.000 000369
' 47C38108BPS WASHER, 1.25 DIA B 0000 "EA 47E382363G1 12.000 12.000 000333
47C381088PS WASHER,1.25 DIA B 0000 EA 47E382441G1 240.000 240.000 000201
47C381088PS WASHER, 1.25 DIA B 0000 EA 47E382496G1 08 .000 08.000 001271
47C381088PS WASHER,1.25 DIA B 0000 EA 47E382602G1 16 .000 16.000 000168

276.000
47C381088P6 WASHER,1.25 DIA B 0000 EA 47E382363G1 12.000 12.000 000347
47C381088P6 WASHER, 1.25 DIA 8 0000 EA 47E382603G1 24.000 48.000 000242
A7C381088P6 WASHER, 1.25 DIA 2) 0000 EA 47E382603G2 24 .000 48.000 000270
, 108 .000
47C381088P9 WASHER, 1.50 DIA M 0000 EA_47D382598G1 24.000 24.000 000545
17C381088P9 WASHER, 1.50 DIA M 0000 EA 47E382363G1 136.000 136.000 000334
A7C381088BP9Y WASHER, 1.50 DIA M 0000 EA 47E382441G1 72.000 72.000 000197
47C381088P9 WASHER, 1.50 DIA M 0000 EA 47E382607G1 96 .000 96.000 001281
_17C3810BBPY WASHER, 1.50 DIA M 0000 EA 47E382608G1 68.000 68.000 001293
- 396 . 000
A7E381089P1 TRAILING EDGE INSTL M 0000 EA 47E382590GH 02.000 02.000 001008
47E3B1089P2 TRAILING EDGE INSTL 7] 0000 EA 47E382590GH 02.000 02.000 001009
17E381089P3 TRAILING EDGE INSTL M 0000 EA 47E382590G1 02.000 02.000 001010
47.381090P 1 INNER BLADE SECTION M 0000 EA  47E382590G1 02.000 "02.000 001006
47D381091P1 ICE DETECTOR ™ 0000 .~ EA 47E382469G1 02.000 04 .000 001071
" A7E381093P1 "BGR THRUST TEETER M 0000 EA 47E3B2GO5GH 02.000 02.000 001198
17.0381097P 1 OUTER BLADE SECTION M 0000 EA 47E3B2590G1 02.000 02.000 001007
" 47B381099PAR WIRE, AWG 30, SLDRLESS B 0000 FT 47D3B7113G1 AR 001776
47B381099PAR WIRE,AWG 30,SLDRLESS B 0000 FT 47E3B7037GH AR 000698
00.000
47E3B1100P 1 CABINET M 0000 EA A47E387062G) 01.000 01.000 000554
47D381101P 1 SHRINK DISC M 0000 EA 47E382605G1 02.000 02.000 001200
47C381102P1 ROTOR SEAL FWD M 0000 03668 EA A47E382441G1 02.000 02.000 000189
47C381103P1 ROTOR SEAL AFT M 0000 03668 EA 47E382441G1 02.000 02.000 000190
47C381104P 17 STUD M 0000 EA  47E382441G1 120.000 120.000 000192
47C3B1104P2 STUD M 0000 EA 47E382441G1 120.000 120.000 000193
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MODEL EA UNIT 000001 . .

7241-3

--- ECN ----

IDENTIFICATION NO.  NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS
o INC QUT  APPLY C Y TIME ASSEMBLY __REF
ATE3B1105G1 BOLSTER ASSY M 0000 EA 47E382590G1 01.000 01.000 000985
47B381106P1 "“0" RING SEAL, AFT M 0000 EA 47E3B2441GH 01.000 01.000 000181
A7E381107P 1 TROLLEY ASSY ] 0000 EA 47E382165G1 02.000 02.000 000034
A7B381108P1 SENSOR, ROTOR SPEED M 0000 B1692 EA 47E382498G1 02.000 02.000 001276
47R381109P 1 WSHR, BELLEVILLE SPR B8 0000 92830 EA 47E382441G1 120.000 120.000 000199
" A7C3B1i10P1 SEAL, FWD, COUPLING M 0000 EA 47E382601G1 04.000 04.000 000214
47C381111P1 BELLOWS JOINT M 0000 EA 47E382599G1 01.000 01.000 001238
A7E381112G1 FOUNDATION REQT M 0000 EA 47E382297GI 01.000 01.000 000006
47E381112P1 FOUNDATION ASSEMBLY M 0000 EA 47E381112G1 01.000 01.000 000007
47E381112P10 #11 REINFORCING ROD ™ 0000 FT 47E3B1112G1 AR T 7000016
A7E381112P3 NUT 8 0000 EA 47E381112G1 192.000 192.000 000009
ATE3BI112P5 RECT. WIREWAY ] 0000 EA 47E381112GH 03.000 03.000 000011 Sa
47E381112P6 CONDUIT SECTION M 0000 EA 47E381112Gt 01.000 01.000 000012 =
TATE3B1112P7 CONDUIT SECTION - [ 0000 EA 47E3B1112Gt 02.000 02.000 000013 ES
47E381112P8 CONDUIT SECTION ] 0000 EA 47E381112G1 01.000 01.000 000014 i:
T ATE3B1112P9 #09 REINFORCING ROD M 0000 FT 47E3B1112G1 AR 000015 §§
ATEIB1113P 1 FAIRING ENVELOPE 8 0000 EA 47D382606GH 01.000 01.000 000378 Eé
470381114P1 BRG,RADIAL-TEETER 7] 0000 EA A47E382583G1 01.000 02.000 001195 b
A7C381115P1 ACTUATOR 8 0000 EA 47E38B2610Gt 06.000 12.000 001025
470382000 TOWER GEOMETRY/DIAG X oooo- EA 47E3B2304G1 X 001873
47C382020 LUBRICATION SCHEM X 0000 EA 47E3B2570G! X 000535
" 47E382045 ‘GEOMETRY ENVELOPE X 0000 EA A47E382304GH X 001307
47E382050P { YAW HSG STRUCT,UPPER M 0000 EA 47E382133G1 01.000 01.000 000023
47B382131P1 ENCLOSURE, DOOR * 0000 EA 47D382430G1 01.000 02.000 000396
. 47B382131P1 ENCLOSURE, DOOR * 0000 EA 47D382430G2 01.000 02.000 000404
: 178382131P1 ENCLOSURE, DOOR » 0000 EA 47D382474G1 01.000 01.000 000413
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o MODEL EA UNIT 000001 o _
--- ECN ----
IDENTIFICATION NO.  NOMENCLATURE DWG  PL-LATE P T CYCLE FSCM U/M  NEXT HIGHER EXT/TOT-QTY CROSS
o INC OUT _ APPLY C Y TIME ASSEMBLY REF
478382131P1 ENCLOSURE, DOOR * 0000 EA 47D382474G2 01.000 01.000 000421
. . 06 .000
47E382133G1 YAW STRUCTURE ASSY M 0000 EA 47D382593G1 01.000 01.000 000022
 47€382165G1 YAW DRIVE INSTL M 0000 EA_47D382593G1 01.000 01.000 000030 _

47C382181P 1 TRACK MTG BRACKET M 0000 EA 47E382165G1 04.000 04.000 000033
47C382181P2 TRACK, MTG BRACKET M__ 0000 EA  47E382165GH 02.000 02.000 000063
470382192pP 1 BRAKE MTG PLATE M 0000 EA 47E382165G1 02.000 02.000 000041
47B382193P1 PIN, CLEVIS - BRAKE M 0000 EA 47E382165G1 04.000 04.000 000044
47B382196P 1 SPACER, CLEVIS BLOCK M 0000 EA 47E382165GH1 04.000 04.000 00006 1
A78382196P2 SPCR,ACTUATOR CLEVIS M 0000 EA 47E382165G1 08.000 08.000 000062
47D382198P 1 CLEVIS BLOCK M 0000 EA 47E382165G1 02.000 02.000 000042
47D382198P2 CLEVIS BLOCK _ M 0000 EA_47E382165G1 02.000 02.000 000064
478382200P 1 RETAINER, PIN M 0000 EA 47E382165G1 04.000 04.000 000043
47€382219P1 YAW HSG_STRUCT,LOWER M 0000 EA _47E382133G1 01.000 01.000 000024
47C382234P 1 GASKET M 0000 EA 47E387062Gt 02.000 02.000 000565
478382248P 1 AIR BAF, RIGHT SIDE M__ 0000 EA A47E387062G1 01.000 01.000 000573
47B8382248P2 AIR BAF, LEFT SIDE M 0000 EA 47E387062G1 01.000 01.000 000574
47€382264P1 SIDE SUPPORT,WLDMT M 0000 EA 47E382363G1 01.000 01.000 000361
A7E382265P 1 SIDE SUPPORT M 0000 EA 47E382363G1 01.000 01.000 000320
17E382265P2 SIDE SUPPORT M 0000 EA 47E382363GH 01.000 01.000 000321
47E382271P1 ROTOR ADAPTER,WLDMT M 0000 EA 47E382363G1 01.000 01.000 000362
47E382272P1 ROTOR ADAPTER STRL M 0000 EA 47E382363G1 01.000 01.000 000323
170382274 NACELLE GEQOMETRY X 0000 EA 47E382304G1 X 001874
478382277P1  __ DRIP_TROUGH M 0000 EA 47E382165G1 02.000 02.000 000069
478382277P2 DRIP TROUGH M 0000 EA 47E382165G1 02.000 02.000 000070

a7/
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o ___MODEL_EA _UNIT 000001 ~ _
--- ECN ----

IDENTIFICATION NO.  NOMENCLATURE pwa PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS
B B L INC OUT _ APPLY C Y TIME ASSEMBLY o REF
47C382278P1 MANIFOLD FITTING M 0000 EA 47E3B2165G1 02.000 02.000 000065
" 47A382285 PROFILE COORDINATES X 0000 EA 47E382590G1 X " 001228
47J382287P1 CENTER BLADE SECT M 0000 EA 47E382590G1 01.000 01.000 000984
47D382288 GENERAL SITE LCTN X 0000 EA 47E382304G1 X h 001870
47D382296P 1 LOW SPEED SHAFT * 0000 EA 47D382435G1 01.000 01.000 000209
47€382297G1 TWR/FOUNDATION INSTL M 0000 EA” 47D382356G 01.000 ~~ 01.000 000C03
ATEIB2297P7 GROUT M 0000 LB 47E382297G1 AR 000020
470382298 SITE PLAN-1ST UNIT X 0000 EA 47E382304GH X 001871
ATE382301P1 BOLSTER M 0000 EA 47E381105G1 02.000 02.000 000986
ATE382303P 1 TWR/ FDN PLATF REQT M 0000 EA 47E382297G1 01.000 01.000 000017
47E382304G1 WTG ASSY, MOD-5A 1 M 0000 €A 01.000 000001
" 47£382306G1 BED PL.,MACH BDRILL. o1 M 0000 EA 47E3B2363G1 - 01.000 01.000 000304
47J382313G1 HYDR PIPING, YAW DR M 0000 EA 47D382593G1 01.000 01.000 000075
" A7E382314 HYDRAULIC SYS SCHEM X 0000 EA 47U382313G1 B X 000105
47J382330G 1 BLADE HYDRAULIC INST M 0000 EA 47E382590G1 01.000 01.000 001122
47J382330P 1 TUBING HYDRAULIC M 0000 FT 47J382330G1 720.000 720.000 001123
47J382330P2 TUBING HYDRAULIC M 0000 FT 47038233061 480.000 480.000 001124
"'47E382333P1 SPINDLE SHAFT M 0000 EA 47E382441G1 01.000 ~  0i.000 000177
A7E382334P1 TIP,BLADE M 0000 EA 47E382582G1 02.000 04.000 001053
47C382335P 1 TUBE ADAPTER o M 0000 EA 47J382330G1 04.000 04.000 001140
47C382335P2 TUBE ADAPTER M 0000 EA 47J382330G1 06.000 06.000 001139
47C382336G1 BRKT,CLAMP MODIFIED M 0000 EA 47U382330G1 T 777 38.000 38.000 001131
47C382336G2 BRKT,CLAMP MODIFIED ] 0000 EA 47J382330G1 08.000 08.000 001134
" 47C382336G3 BRKT, CLAMP 7] 0000 EA 47J382330G1 06 .000 06.000 001184

BRACKET, ANGLE M 0000 EA 47C382336G1 02.000 76.000 001132

Vi
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MODEL EA UNIT Q0000%t . o
--- ECN ---- .
IDENTTFICATION NO.  NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QTy EXT/TOT-QTY CROSS
o L INC OQUT  APPLY C Y TIME _ASSEMBLY ) REF
47C382336P 1 BRACKET , ANGLE M 0000 EA 47C382336G2 02.000 16.000 001135
47C382336P1 BRACKET, ANGLE M 0000 EA_ 47C382336G3 02.000 12.000 001185
104.000
47C382337P 1 ADAPTER, TUBE M 0000 EA 47J382330G1 12.000 12.000 001145
A78382338P 1 STUD, MOUNT ING M 0000 EA 47J382330G1 10.000 10.000 001142
47C382349P1 SLEEVE,SPLIT M 0000 EA 47J382330G1 150.000 150.000 001149
47C382349P2 SLEEVE,SPLIT - M 0000 EA 47J382330G! 100,000 100.000 001150
47C382350P 1 TEETER SPRT OUTER M 0000 EA 47C382551G2 01.000 04.000 001000
47C382351P1 TEETER SPRT INNER - 7] 0000 EA 47C382551G1 01.000 04.000 000996
47D382352G1 TEETER ARM ASSY M 0000 EA 47E382605G1 04 .000 04.000 001204
T 47D382352P 1 TEETER ARM ] 0000 EA 47D382352G1 T 01.000 04.000 001205
47D382352P2 RETAINING RING M 0000 EA 47D382352G1 01.000 04.000 001206
" A7C382353P1 TEETER SUPPORT PIN M 0000 EA 47E3B2605G1 04.000 04.000 001210
47E382355P 1 TWR STRUCTURE ASSY M 0000 EA 47E382297G1 01.000 01.000 000004
" A7D382356G1 TOWER ASSY, WTG [ 0000 EA 47E382304GH 01.000 01.000 000002
47E382357GH BRACKET, INBOARD M 0000 EA 47U382330G1 02.000 02.000 001127
T 47E382357P1 BRACKET M 0000 EA 47E382357GH " 01.000 02.000 001128
47D382358P 1 BRKT,OUTBOARD M 0000 EA 47J382330G1 02.000 02.000 001130
'47C382359P1 " PLATE M M 0000 EA 47J3823306G1 04.000 "04.000 001165
47C382360G1 SUPPORT ,HOSE M 0000 EA 47J382330G1 02.000 02.000 001160
47C382360P 1 PLATE ] 0000 EA  47C382360G1 01.000 02.000 001161
47€382360P2 PAD M 0000 EA 47C382360G1 01.000 02.000 001162
47D38236 1G1 BASE,HOSE SUPPORT i 1] 0000 EA 47J382330G1 02.000 02.000 001155
47D382361P1 PLATE M - 0000 EA 47D382361G1 01.000 02.000 001156
©.17D382361P2 PAD M 0000 EA  47D382361G1 01.000 02.000 001157
47E382363G1 NACELLE STRUCT ASSY 1 M 0000 EA 47E382597GH 01.000 01.000 000303
— ! ‘ ' .
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- MODEL EA UNIT 000001 ) .
--- ECN ----
IDENTIFICATION NO.  NOMENCLATURE PL-LATE P T CYCLE FS5CM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS
o L C Y TIME ASSEMBLY REF
47D0382372P 1 RTR BRG RETAINER,FWD M 0000 EA 47E38B2441GH 01.000 01.000 000184
47B382373P1 SPACER M~ 0000 EA 47U382330G1 08.000 0B8.000 001166
478382373P2 SPACER ] 0000 EA 47J382330G1 08.000 08.000 001167
' 4783B2373P3 SPACER M 0000 EA 47U382330G1 08.000 08.000 001168
47C382390P 1 PLUG, SHAFT TEETER M 0000 EA 47D382397G1 02.000 02.000 000992
" 47R3B82396P 1 "SHIM,BRG M 0000 EA 47E3B2605G1 ~ 7T 02.000 02.000 001199
417B382396P 1 SHIM,BRG X 0000 EA 47E382608G1 X 001280
02.000
i7D382397G1 TEETER PVT SFT ASSY M 0000 EA 47D382550G1 01.000 01.000 000990
470382397P 1 TEETER PIVOT SHAFT M 0000 EA 47D382397GH1 01.000 (o} ] .090 000991
478382398P SPACER ) 7] 0000 €A 47E382413G1 AR - 001082
47C382399P 1 BLOCK,BALLAST M 0000 EA 47E382413G1 96 .000 96.000 001080
47E382400G1 LIGHTING PROT INSTL 7] 0000 EA 47E3B2590GH " 02.000 02.000 001106
47E382400P3 LIGHTING STRIP M 0000 FT 47E382400G1 AR 001109
T 47E382400P4 SPLICE PLATE M 0000 EA 47E382400G1 16.000 32.000 001110
47E382400P6 SHIM M 0000 EA 47E382400G1 02.000 04.000 001112
" 478382401P1 "STuUD [ 0000 EA 47E382413GH 32.000 32.000 001081
A7E382403P 1 INSERT ,BOLSTER M 0000 EA 47C382552G1 01.000 02.000 001004
47D382406 GEOMETRY DWG ‘ X 0000 EA 47E382590G1 X 001225
JTE382407P1 LOW SP BK SPRT BRKT M 0000 EA 4T7E382495G1 01.000 02.000 001255
A7E382413Gt BALLAST INSTL ] 0000 EA 47E382590G1 01.000 01.000 001079
4783824 19P 1 WASHER 8 0000 EA 47E382165G1 96.000 96.000 000050
' 47B382420P1 JAM NUT B 0000 EA 47E382165G1 04.000 04.000 000056
A7E382429P 1 BED PL. STRUCT. WELD M 0000 EA 47E382306G1 01.000 01.000 000305
" 47D382430G1 ""'TRAP DR, BEDPL / TWR M 0000 EA 47E38B2472G1 02.000 02.000 000389
47038243062 TRAP DR, BEDPL / TWR M 0000 EA 47E382472G1 02.000 02.000 000398
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MODEL EA UNIT 000001 o
~-- ECN ----
IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QTy EXT/TOT-QTY CROSS
. o INC OUT__ APPLY C Y TIME ASSEMBLY REF
17D382430P 1 COVER M 0000 EA 47D382430G1 01.000 02.000 000390
47D382430P1 COVER M 0000 EA 47D382430G2 01.000 02.000 000399
04.000
17D382430P2 ANGLE M 0000 EA 47D382430G1 02.000 04 .000 000391
~ 470382430P2 _ ANGLE M 0000 EA 47D382430G2 02.000 04.000 000400
08.000
47D382430P3 ANGLE M 0000 EA 47D382430G1 02.000 04.000 000392
- 47D382430P3 ANGLE M 0000 EA 47D382430G2 02.000  04.000 000401
08.000
47D382430P4 RIB M 0000 EA 47D382430G1 02.000 04.000 000393
17D382430P4 RIB o M 0000 EA 47D382430G2 02.000 04.000 000402
08.000
47D382430P5 PLATE M 0000 EA 47D382430G1 01.000 02.000 000394
~a7D382430P6 BAR M 0000 EA 47D382430G1 01.000 02 .000 000395
47D382430P6 BAR M 0000 EA 47D382430G2 01.000 02.000 000403
04 .000
47D382435G1 LOW SPEED SHAFT ASSY . 0000 EA 47E382601G1 01.000 01.000 000208
47C382436P 1 SEAL RTNR, COUPLING M 0000 EA 47E3B82601G1 02.000 02.000 000212
47C382437P1 SEAL PL, FWD CPLG - M 0000 EA 47E382601G1 777 06.000 06.000 000213
47€382440 SCHEM ROTOR HYDR SYS X 0000 EA 47E382590Gt X 001227
47E382441G1 YOKE / SPINDLE ASSY 7] 0000 EA 47E382601G1 01.000 01.000 000159
47E382450P 1 GEARBOX MTG. STRUCT. M 0000 EA 47E3B2306G1 01.000 01.000 000306
47B382454P 1 ANTI-ROTATION PIN 7] 0000 EA 47E382441G1 "~ 02.000 02.000 000183
47D3B2455P 1 DISC, RTR SPEED SNSR M 0000 EA 47E382441G1 01.000 01.000 000191
47N3B2A56P1 RTR SEAL RTNR, AFT 7] 0000 EA 47E£382441G1 - 01.000 01.000 000182
47D382457P1 LOW SPEED BRAKE DISC M 0000 EA 47E3B2441G1 01.000 01.000 000185
47C382458P 1 RETAINER, AFT M 0000 EA A47E3B82441G1 06 .000 06.000 000180
A7E38B2460 BLADE TOLERANCE DWG X 0000 EA 47E3825906G1 X 001226
T 747D382461P 1 LOW SPEED BRAKE 7] 0000 EA 47E382495G1 04 .000 08.000 001256
47C382463G1 RING, MOUNTING M 0000 EA 47C382464G1 02.000 08.000 001067
|k S S e s A S S | = ! foae ms maem e
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o L MODEL EA UNIT 000001 )
--- ECN ~----
IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER EXT/TOT-QTY CROSS
INC OUT  APPLY C Y TIME ASSEMBLY REF
47C382463P1 RING, MOUNTING M 0000 EA 47C382463G1 02.000 08.000 001068
T 17C382464G1 RING & HOUSING ASSY ™M 0000 EA 47E3B2469G1 02.000 04.000 001066
47C3B2464G1 RING & HOUSING ASSY M 0000 EA 47E382469G2 02.000 04.000 001097
08 .000
17D382465P 1 FRAME , TRAP DOOR 7] 0000 EA  47E3B2472Gt T02.000 02.000 000423
478382467P1 RETAINER M 0000 EA 47E382469G1 02 .000 04.000 001072
T 478382467P2 RETAINER / COVER 7] 0000 EA 47E382469G1 02 .000 04.000 001075
478382467P2 RETAINER / COVER M 0000 EA 47E382469G2 02 .000 04.000 001103
08 .000
'178382468P 1 GASKET M 0000 EA 47E3B2469G1 02.000 04.000 001073
J7€382469G1 ICE DETECTOR INSTL M 0000 EA 47E382590G1 02.000 02.000 001065
47E382469G2 ICE DETECTOR INSTL M 0000 EA 47E3B2590G1 02 .000 02 .000 001096
47B3B2470P1 GASKET, COVER M 0000 EA 47€382469G1 02.000 04.000 001078
17B382470P 1 GASKET, COVER M 0000 EA 47E382469G2 02.000 04.000 001105
08 .000
47£3B2472G1 LAD & FALSE FL INSTL M 0000 EA 47E382597G1 01.000 01.000 000388
A7E382472P 11 SEALING STRIP M 0000 EA “47E382472G1 AR 000429
47E382472P8 ROOF SCUTTLE B 0000 EA 47E382472G1 01.000 01.000 000426
47D382474G1 " TRAP DR,BEDPL / LUBE M 0000 EA 47E382472G1 01.000 01.000 000406
47D38B2474G2 TRAP DR,BEDPL / LUBE M 0000 EA 47E382472G1 01.000 01.000 000415
47D3B2474P 1 COVER M 0000 EA 47D382474G1 01.000 01.000 000407
47D382474P1 COVER M 0000 EA 47D382474G2 01.000 01.000 000416
02.000
17D382474P2 ANGLE M 0000 EA  47D382474G1 02.000 02.000 000408
47D382474P2 ANGLE M 0000 EA 47D382474G2 02 .000 02.000 000417
04 .000
47D382474P3 ANGLE 7] 0000 EA 47D382474G1 02.000 02.000 000409
47D382474P3 ANGLE M 0000 EA 47038B2474G2 02.000 02.000 000418
04.000
47D382474P4 _RIB M 0000 EA 47D382474G1 02.000 02.000 000410
47D382474P4 RIB M 0000 EA 47D382474G2 02.000 02.000 000419
04.000

S
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L MODEL EA  UNIT 000001 3
~-- ECN ----
IDENTIFICATION NO.  NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS
o INC QUT  APPLY C Y TIME ASSEMBLY REF
47D0382474P5 PLATE M 0000 EA 47D382474G4 01.000 01.000 000411
T'47D382474P6 BAR M 0000 EA 47D382474G1 01.000 01.000 000412
470382474P6 BAR ] 0000 EA 47D382474G2 01.000 01.000 000420
02.000
a7C382475P1 MOUNT ING BLOCK M 0000 EA 47E3B2472GH ‘_ 02.000 02.000 000424
A478382480P 1 BRACKET, SENSOR M 0000 EA 47E382498G1 02.000 02.000 001275
Ta47¢382485P1 LIFTING, BRKT M 0000 EA  47D0382598G1 02.000 02.000 000543
47E€382486P 1 SIDE SUPPORT M 0000 EA 47E382599G1 01.000 01.000 001235
" 47E382488P1 PRE-LOAD FIXTURE ] 0000 EA 47E3B2605G1 02.000 02.000 001213
47E382491G1 AIR DUCT UNIT M 0000 EA 47E387062G1 02.000 02.000 000556
470382492P 1 NUT PLATE M 0000 EA 47E382495G1 01.000 02.000 001259
470382492pP2 NUT PLATE M 0000 EA 47E382495G4 02.000 04.000 001258
47D0382492P3 NUT PLATE ] 0000 EA 47E382495G1 01.000 02.000 001260
47D382492P4 NUT PLATE M 0000 EA 47E382495G1 02.000 04.000 001257
47D382493P1 NUT PLATE M 0000 EA 47E3B2495G1 02.000 04.000 001262
47D382493P2 NUT PLATE M 0000 EA 47E382495G{ 01.000 02.000 001263
' '470382493P3 NUT PLATE M 0000 EA 47E382295G1 02.000 04.000 001261
A78382494P 1 NUT PLATE M 0000 EA 47E382495G1 08.000 16.000 001264
417E382495G1 LOW SP BK SPRT ASSY M 0000 EA 47E3B2496GH 02.000 02.000 001254
47E382496G1 LOW SPEED BRAKE INST M 0000 EA 47E3B2607G1 01.000 01.000 001253
4A7E382498G 1 RTR SPEED SNSR INSTL M 0000 EA 47E3B2607G1 01.000 01.000 001274
47C382499P 1 TOWER ACCESS DOOR M 0000 €A 47E3B2297G1 01.000 01.000 000005
47D382550G1 SFT,TEETER BRG ASSY ] 0000 EA 47€381105G1 01.000 01.000 000987
47D382550P 1 CLOTH, FIBERGLASS M 0000 FT 47D382550G1 AR 000988
‘47D382550P2 ADHESIVE ™ 0000 0Z 47D382550G1 AR 000989
47C382551G1 TEETER RESTR ASSY M 0000 EA 47E381105G1 04.000 04.000 000993

2/
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7241-3 TOTAL SUMMARY REPORT FOR COMPONENTS IN ASSEMBLY
S MODEL EA UNIT 000001 _ .
--- ECN ----
IDENTIFICATION NO.  NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS
) INC OUT APPLY C Y TIME ASSEMBLY _REF
47C382551G2 TEETEER RESTR ASSY M 0000 EA 47E3B1105Gt 04.000 04.000 000997
47C382551P1 CLOTH, FIBERGLASS M 0000 FT 47C382551G1 AR 000994
47C382551P 1 CLOTH, FIBERGLASS ] 0000 FT 47C382551G2 AR 000998
00.000
17C382551P2 ADHESIVE, EPOXY M 0000 0Z 47C382551G1 AR 000995
47C382551P2 ADHESIVE, EPOXY M 0000 0Z 47C382551G2 AR 000999
00.000
" A7C3B2552G1 BOLSTER INSR ASSY M 0000 EA 47E381105G1 02.000 02.000 001001
47C382552P 1 CLOTH,FIBERGLASS ] 0000 FT 47C382552G1 AR 001002
" 47C382552P2 ADHESIVE 7] 0000 0Z 47C382552G1 AR 001003
ATE382553G1 GEARBOX INSTALLATION M 0000 EA 47E3B2597GH 01.000 01.000 000363
47D382554P 1 FLOORING, BEDPLATE M 0000 EA 47E3B2306G1 01.000 01.000 000313
47D382555P 1 LIFTING BRKT M 0000 EA 470382598G1 02.000 02.000 000544
47E382556G1 GEARBOX/CLG PLATFORM ] 0000 EA 47E382579GH 01.000 01.000 000444
47E3B2556P 1 ANGLE,4 X 4 X 3/8 M 0000 EA 47E382556G1 04.000 04.000 000445
" 47€382556P 10 SIDE PLATE 4.0 HT M 0000 EA 47E382556G1 02.000 02.000 000454
47E3B2556P 11 ANGLE.3 X 3 X 3/8 M 0000 EA 47E3B2556G1 04.000 04,000 000455
T ATE3B2556P 12 ANGLE,3 X 3 X 3/8 M 0000 EA 47E382556G1 04.000 04,000 000456
ATE382556P 13 ANGLE,3 X 3 X 3/8 M 0000 EA 47E382556G1 02.000 02.000 000457
47E382556P 14 ANGLE,3 X 3 X 3/8 M 0000 EA" 47E3B2556G1 02.000 02.000 000458
17E382556P2 CHANNEL ,8-20 LB M 0000 EA 47E3B2556Gt 02.000 02.000 000446
47E3BI556P3 CHANNEL ,6-16.3 LB [T 0000 EA 47E3825566G1 04 .000 04.000 000447
47E382556P4 ANGLE,3X3-7.2 LB M 0000 EA 47E382556G1 04 .000 04 .000 000448
TTATEJB2556P5 CHANNEL ,8-20 LB M- 0000 EA 47E382556G1 04.000 04.000 000449
47E382556P6 9-IN X 2 1/2 DP DECK ] 0000 EA 47E382556G1 14 .000 14.000 000450
T 47E382556P7 6-IN X 2 {/2 DP DECkK ‘ M 0000 EA 47E3B2556G1 01.000 01.000 000451
47E382556P8 9-IN X 2 1/2 DP DECK M 0000 EA 47E382556G1 01.000 01.000 000452

L/
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. MODEL EA UNIT 000001 . o
--- ECN ----
IDENTIFICATION NO.  NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS
_ INC OUT _ APPLY C Y TIME ASSEMBLY o REF
47€£382556P9 END PLATE 4.0 HT M 0000 EA 47E3B2556G1 02.000 02.000 000453
"7A47C382557P1 ROTOR BRG SHIM ] 0000 EA 47E382441G1 04.000 04.000 000186
47B382558P 1 INSERT, BRAKE DISC M 0000 EA 47E382441G1 120.000 120.000 000187
1 47C38B2559P 1 RTR SEAL RTNR, FWD M 0000 EA 47E382441G1 01.000 01.000 000188
A7C382560P 1 PLUG, TORQUE PLATE M 0000 EA 47E382441G1 02.000 02.000 000194
47D382563G1 TORQUE PLATE ASSY M 0000 EA 47E382165G1 04 .000 04.000 000035
47D382563P 1 TORQUE PLATE M 0000 EA 47D382563G1 01.000 04 .000 000036
"7 47B382564P1 "BEARING ANGLE ] 0000 EA 47D382563G1 02.000 08.000 000037
47E382570G1 LUBE PLATFORM INSTL M 0000 EA 47E382597G1 01.000 01.000 000442
T 47E382570P 10 PIPE ASSY M 0000 EA 47€382570GA 01.000 01,000 000513
47E382570P11 PIPE ASSY M 0000 EA 47E382570G1 01.000 01.000 000514
T ATE3B2570P12 PIPE ASSY 7] 0000 EA 47E382570GH 01.000 01.000 000515
47€382570P 13 PIPE ASSY " 0000 EA 47€382570G1 01.000 01.000 000516
47E382570P4 PIPE ASSY M 0000 EA 47E382570G1 01.000 01.000 000507
47€382570P5 PIPE ASSY M 0000 EA 47E382570G1 01.000 01.000 000508
TT47€382570P6 PIPE ASSY M 000 EA 47E382570G) 01.000 01.000 000509
47E382570P7 PIPE ASSY M 0000 EA 47E382570G1 01.000 01.000 000510
47E382570P8 PIPE ASSY M 0000 EA  47E382570G1 01.000 01.000 000511
47E382570P9 PIPE ASSY M 0000 EA 47E382570G! 01.000 01.000 000512
T ATE3B2571 LIFT REQT. TWR CMPNT X 0000 EA 47D38235G6G1 X T T000157
47D382572P 1 SPACER, ADAPTER M 0000 EA 47€382363G1 01.000 01.000 000338
47D382572P2 SPACER, ADAPTER M 0000 EA 47E382363GH 01.000 01.000 000339
47D382572P3 SPACER, ADAPTER M 0000 €A 47E382363G1 01.000 01.000 000340
" 47D382572P4 SPACER,ADAPTER M 0000 EA 47E382363G1 01.000 01.000 000341
47D382572P5 SPACER,SIDE SUPPORT M 0000 EA 47E382363G1 04.000 04.000 000342

Y
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L MODEL EA UNIT 000001 -
--- ECN ----
IDENTIFICATION NO.  NOMENCLATURE OWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER EXT/TOT-QTY CROSS
o INC OUT  APPLY C Y TIME ASSEMBLY REF
47D382572P6 SPACER,SIDE SUPPORT M 0000 EA 47E3B2363G1 02.000 02.000 000343
47D382572P7 SPACER, SIDE SUPPORT M 0000 EA 47E3B2363GI 02.000 02.000 000344
17D3B2574P 1 TOP,STRL,FWD,WLDMT M 0000 EA 47E382363G1 01.000 01.000 000360
"470382575P 1 TOP STRUCTURE FWD - M 6000 EA 47E382363G1 01.000 01.000 000336
47D382576P 1 TOP,STRL,AFT,WLDMT M 0000 EA 47E382363G1 01,000 01.000 000359
"A7D382577P1 TOP STRUCTURE,AFT - M 0000 EA 47E382363G1 01.000 01.000 000322
47E382578P1 CRANE , MOUNTING STRL M 0000 EA 47E382363G1 01.000 01.000 000337
47E3B2579G1 COOLING PLATFORM ASM M 0000 EA 47E382570G1 01.000 01.000 000443
47E382579P 16 PIPE,SCHED 40,5-IN M 0000 FT 47E382579GH 07.000 07.000 000483
"A17E382579P 18 PIPE,SCHED 40 7] 0000 FT 47E382579GH 90.000 90.000 000485
A7E382579P24 PIPE,SCHED 40,3IN M 0000 FT 47€E382579G1 05.000 05.000 000491
178382580P 1 SEAL, TOP STRUCTURE M 0000 EA 47E382383G1 01.000 01.000 000351
478382580P2 SEAL,TOP STRUCTURE ] 0000 EA 47E382363Gt 01.000 01.000 000353
" 478382580P3 SEAL, TOP STRUCTURE ™ 0000 EA 47E382363GH 02.000 02.000 000354
47€382581P 1 HUB, BRG - TEETER M 0000 EA 47E382583G1 01.000 02.000 001196
"47E38B2582G1 BLADE TIP ATCH ASSY M 0000 EA 47E3B2590G1 02.000 02.000 001051
47E382582P 10 ADHESIVE , EPOXY B 0000 PT 47E382582G1 AR 001061
A7E382582P 11 " GLASSFIBER CLOTH B 0000 FT 47E382582G1 AR 001062
A7E382583G1 TEETER HUB/BRG ASSY M 0000 EA 47E382605G1 02.000 02.000 001194
47E382583P3 DOWEL PIN ) M 0000 EA 47E382583G1 03.000 06 .000 001197
47C3B2584G1 MOT/PUMP/CLR PLATF M 0000 EA 47E382579G1 01.000 01.000 000464
17C382584P 1 PLATE,BASE M 0000 EA 47C382584GH 01.000 01.000 000465
47C382584P2 BEAM,4 W 134 M 0000 EA 47C382584G1 02.000 02.000 000466
" '47c382584P3 ‘BEAM. 6 W 9# [ 0000 EA 47C382584G| 02.000 02.000 000467
47B382585P 1 ANCHOR STUD M 0000 EA 47E381112G1 96.000 96.000 000008

s/
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. L MODEL EA UNIT 000001 o
--- ECN ----
IDENTIFICATION NO.  NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER EXT/TOT-QTY CROSS
INC OUT_ APPLY C Y TIME ASSEMBLY - REF
47B382586P 1 ANCHOR PLATE M 0000 EA 47E381112G1 48.006 48.000 000010
" 47D382587P1 FLOATING MT BRACKET M 0000 EA 47E382592G1 04.000 04.000 000152
47D0382588P 1 CROSS SPRT TOP STRL M 0000 EA 47E382363G1 01.000 01.000 000352
17D382589G 1 GEN & HS SFT INSTL - M 0000 EA 47E382597G1 01.000 01.000 000370
47E382590G1 ROTOR BLADE ASSY M 0000 EA 47E382304G1 01.000 01.000 000983
47E382590P 12 ‘FIBERGLASS,CLOTH B 0000 EA  47E382590G1 AR 001095
47E382590P23 ADHESIVE , EPOXY 8 0000 PT 47E382590G1 AR 001191
A7D382591P1 STRUCTURE FRAME UNIT ] 0000 EA 4TE382592G{ 04.000 04.000 000149
47E3B2592G1 PERS ELEV/SUPT INSTL M 0000 EA 47D382356G1 01.000 01.000 000146
" 47€E382592P5 ANGLE SECTION M 0000 EA 47E382592GH 20.000 20.000 000151
47038259361 YAW S/S ASSY M 0000 EA 47D382356G1 01.000 01.000 000021
'“&?E382594G1 YAW SLIP RING INSTL M 0000 EA~ 47D382593Gt 01.000 01.000 000107
47E382595G1 TWR PLATFORM INSTL M 0000 EA 47D382356G1 01.000 01.000 000127
" 47D382596G1 AUX CRANE INSTL ] 0000 EA 47E382597GH 01.000 01.000 000373
A7E382597G1 NACELLE OVERALL ASSY 1 M 0000 EA 47E382304G1 01.000 01.000 000302
47E3825976G NACELLE OVERALL ASSY 1 X 0000 EA 47E382607Gt X L 001230
01.000
47D382598G 1 LFT BRACKETS INSTL M 0000 EA 47E382597G1 01.000 01.000 000542
" 47D382598P8 SPACER,STA 227.5 M 0000 EA 47D382598G1 04.000 04.000 000550
47D382598P9 SPACER,STA 227.5 M 0000 EA 47D382598G1 02.000 02.000 000551
47E382599G1 SLIP RING INST M 0000 EA 47E3B2607GH 01.000 01.000 001232
47E3B2599P 10 CONDUIT 1.50 DIA M 0000 EA 47E382599G1 06.000 06.000 001242
47F382599P 19 ANGLES M 0000 EA 47E382599G1 02.000 02.000 001251
ATE382599P9 CONDUIT 2.00 DIA M 0000 EA 47E3B2599GH 03.000 03.000 001241
"A7E382600P 1 YOKE STRL,WELDMENT 7] 0000 EA 47E382602G1 01.000 01.000 000161
A7E382601G1 YOKE ASSY M 0000 EA 47E382304G1 01.000 01.000 000158
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o MODEL EA UNIT 000001 . _ —
" --- ECN -~--
IDENTIFICATION NO.  NOMENCLATURE PL~LATE P T CYCLE FSCM U/M  NEXT HIGHER EXT/TOT-QTY CROSS
e CY TIME ASSEMBLY o REF
47E382601G1 YOKE ASSY X 0000 EA 47E382607G1 X 001231
. . B 01.000 o
47E382601P27 GREASE 8 0000 LB 47E382601G1 AR 000300
47E382602G1 __ MACHINING ASSY, YOKE M 0000 EA 47E38B2441Gi 01.000 01.000 000160
ATE3B2602P 16 YOKE BRG CAP MACH X 0000 EA 47E382602G1 X 000176
47€382602P2 YOKE BRG CAP M 0000 EA__47E382605G1 02.000 02.000 001193
47€382602P3 BRACKET M 0000 EA 47E382602G1 06.000 06.000 000163
 47E382602P4 BRACKET M 0000 EA 47E382602G1 01.000 01.000 000164
47E382602P5 BRACKET M 0000 EA 47E382602G1 01.000 01.000 000165
_47E382603G1 TEETER RSTR BK ASSY M 0000 EA _47E382601G1 02.000 02.000 000215
4TE382603G2 TEETER RSTR BK ASSY M 0000 EA 47E382601G1 02.000 02.000 000243
__47D382604G1 SHAFT_ALIGNMENT FTG M 0000 EA 47E382601G1 04.000 04.000_000288
47D382604P 1 SHOE M 0000 EA 47D382604G1 01.000 04.000 000289
47D382604P2 ADJUSTING SCREW M 0000 EA__47D382604G1 01.000 04.000 000290
47D382604P3 BRACKET M 0000 EA 47D382604G1 01.000 04.000 000291 (3 o
47D382604P4 PIN,6.00-LG X.50 DIA M 0000 EA_47D382604G1 02.000 08.000 000292 ;2 Eg
47D382604P9 PAD,NYLON M 0000 EA 47D382604G1 02.000 08.000 000297 gg %g
_A7E382605G1 TEETER BRG/RSTR_INST M__ 0000 EA _47E382590G1 01.000 01.000 001192~ i
A7E382605P 19 PIN M 0000 EA 47E3B2605G1 04.000 04.000 001219 E?éﬁ?
S S
17D382606G1 FAIRING INSTALLATION M 0000 " ea_a7e3s2s9761 01.000 01.000 009917“55 i
47D382606P2 SEALING STRIP M 0000 EA 47D3B2606G1 AR oo003are < &
47D382606P3 ADHESIVE (SEE_NOTE 4) B 0000 EA 47D3B2606G1 AR 000380
17E382607G1 YOKE / NACELLE INSTL M 0000 EA 47E382304G1 01.000 01.000 001229
A7E382608G1 ROTOR BLADE INSTL M 0000 EA 47E382304G{ 01.000 01.000 001289
YOKE BRG CAP,WLDMT M 0000 EA A47E382602G1 02.000 02.000 000162
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L B MODEL EA UNIT 000001
--- ECN ----
IDENTIFICATION NO.  NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS
o _ INC OUT  APPLY C Y TIME __ASSEMBLY L REF
47E382610G1 ATLERON INSTALLATION M 0000 EA 47E382590G1 02.000 02.000 001011
“diiéa7obs T I&C SIGNAL LIST X 0000 EA 47E382304G1 i X 001869
47D387009P 1 GROUNDING XFMR M 0000 EA 47E387060G1 01.000 01.000 000964
'470387010P 1 CURRENT XFMR M 0000 EA 47E387060G1 777 06.000 06.000 000966
A70387011P1 POTENTIAL XFMR M 0000 EA 47E38T060G1 03.000 03.000 000967
47C387013P 1 * GROUNDING RESISTOR M 0000 EA 47E387060G1 02.000 02.000 000965
ATE387014 SCHEM,NACELLE ,GEN X 0000 EA 47E382304GH X 001872
" 47387018 POWER DISTBR SCHEM X 0000 " EA 47E3BTOB1GT X 001859
470387022 SCHEMATIC X 0000 EA 47D387121GH X 000876
A7E387027G1 ASSY.WTG CONTROL PAN* * 0000 EA 47E387112G1 01.000 01.000 001328
470387028P 1 PANEL , FRONT ,WTG CONT* * 0000 EA 47E387027G1 01.000 01.000 001329
"7 '47D387029P1 CONNECTOR PANEL, WTG* * 0000 EA 47E387027G1 01.000 01.000 001330
470387030 SCHEMATIC DIAGRAM EL* X 5 0000 EA 47E387027GH X 001369
47D387032G1 GEAR BOX SIGNAL COND* * 0000 EA 47E387072G1 01.000 01.000 000683
47D0387034GH WIND SIGNAL CONDITIO* * 0000 EA 47E387072G1 01.000 01.000 000684
47E387037G1 ASSY,SYN SIG COND BD * 0000 EA 47E387072G! 02.000 02.000 000685
1470387038 SCHEMATIC X 0000 EA 47E387037GH X 000702
174387039 WIRE LIST X 0000 EA 47E387037GH X i 000687
47D3B7040G1 POWER SIGNAL CONDITI* * 0000 EA 47E387072GH 01.000 01.000 000681
T 47D387043GH SYNCRO TO CURRENT CO* » 0000 EA* 47E387072Gt 02.000 02.000 000682
47E387060G1 HIGH VOLTAGE CG ASSY M 0000 EA 47E382537GH 01.000 01.000 000962
47E387061 SCHEMATIC X 0000 EA  47E387072G1 X 000778
4A7E387062G1 CONT ELEK CAB, (CEC) M 0000 EA A7E382597G1 01.000 01.000 000553
" A7D387063P1 PANEL M 0000 EA 47D3B7121G1 01.000 ""01.000 000857
47D387063P2 MOUNTING CHASIS M 0000 EA 47D387121G1 01.000 01.000 000858
‘mmails wlEm ; . [ oo ' ' = 1 o a
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7241-3 TOTAL SUMMARY REPORT FOR COMPONENTS IN ASSEMBLY 47E382304G1 WTG ASSY, MOD-5A 06/15/84  PAGE 57
o MODEL EA UNIT 000001 . ~ .
--- ECN ----
IDENTIFICATION NO.  NOMENCLATURE DwG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS
L ~ INC OUT  APPLY C Y TIME ASSEMBLY REF
47E387064 SCHEMATIC X 0000 EA 47E387062GH X 000562
_ 47F3B7064 SCHEMATIC X 0000 EA_47E38B7095G1 X 000637
00.000
47E387065G1 PANEL, RIGHT SIDE * 0000 EA 47E387062G1 01.000 01.000 000816
" A7E3BT0O65P 1 PANEL,RIGHT SIDE * 0000 EA A47E3B7065G1 ’ 01.000 "7 01.000 000817~
A47E387069G 1 HIGH V CG DRILL ASSY M 0000 EA 47E387060G1 01.000 01.000 000963
"37D387070G1 CENTER PANEL * 0000 EA 47E387062GH 01.000 01.000 000582
47D387070P PANEL * 0000 EA 47D387070GH 01.000 01.000 000583
47D387070P2 SPACER STRIP » 0000 EA 47D387070G1 02.000 02.000 000584
4TE387072GH 18C SIG CONDITIONER » 0000 EA 47E387062G1 ‘01.000 01.000 000645
T A7D38B7073P1 PANEL , FRONT * 0000 EA 47E387072GI 01.000 01.000 000646
A7D3B7074P 1 PANEL .RIGHT SIDE * 0000 EA 47E3B7072G1 01.000 01.000 000647
47D387074P2- PANEL,LEFT SIDE » 0000 EA 47E387072G1 01.000 01.000 000648
47C3B707SP1 PANEL ,REAR * 0000 EA A7E387072G! 01.000 01.000 000649
47B387076G1 MTG. BRACKET,CIRCUIT* * 0000 EA 47E387072G1 02.000 02.000 000664
47838707662 MTG. BRACKET,CIRCUIT* * 0000 EA 47E387072G1 02.000 02.000 000668
47B387076P1 BRACKET - » 0000 EA 47B387076G1 01.000 02.000 000665
47B387076P2 BRACKET * 0000 EA 47B387076G2 01.000 02.000 000669
" 47B3B7078P) ~ "SUPPORT ANGLE,CABLE * 0000 EA 47E3B7072GH 01.000 01.000 000678
47B3B7079P MTG. BRACKET . 0000 EA 47E387072GH 02.000 02.000 000679
" 47E3870B1G1 ELEC EQUIP BUILDING 1] 0000 EA 47E382304GH 01.000 01.000 001308
47B387082P 1 SHIELD * 0000 EA 47E3B7072G1 01.000 01.000 000748
_47B387082P 1 SHIELD * 0000 EA 47E3B7095G1 01.000 01.000 000611
02.000
A70387083G ASSY, MOTHER BD-SIGN* * 0000 EA 47E3B7072G1 01.000 01.000 000651
"A7D387083P4 TERMINAL BLDCK ) * 0000 EA 47D387083G1 01.000 01.000 000655
TERMINAL BLOCK * 0000 EA 47D387083G{ 01.000 01.000 000656
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7241-3 TOTAL SUMMARY REPORT FOR COMPONENTS IN ASSEMBLY 47E382304G1 WTG ASSY, MOD-5A 06/15/84  PAGE 58
o MODEL EA_UNIT 000001 e
--- ECN ----

IDENTIFICATION NO.  NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QTY EXT/TOT-QTY CROSS
. " 'INC_OUT _APPLY C Y TIME ASSEMBLY REF
47E3BTOBAG1 ASSY, STATUS PANEL M 0000 EA 47E387112G1 01.000 01.000 001666
47E387084P2 PANEL, SIDE 8 0000 EA 47E3BT084GI 02.000 02.000 001668
47E387085G1 ASSY, UTILITY PANEL M 0000 EA 47E387112GH 01.000 01.000 001544
ATE387085P2 PANEL, SIDE TTTTTTTTTTMT T o000 EA 47£387085G1 02.000 02.000 001546
A7B387086P 1 ANGLE * 0000 EA 47D3B7083G1 02.000 02.000 000653
47D387087G1 ASSY. COLOR CODED FL* * 0000 EA 47E387072G{ 07 .000 07.000 000738
47A387088 WIRE LIST X 0000 EA 47E3BT072G1 X 000770
47D387089G1 ASSY,MTR SIG CONDTNR M 0000 EA 47E3BT084G1 05,000 05.000 001675
47D387089G 1 ASSY,MTR SIG CONDTNR M 0000 EA 47E3B7085G1 03.000 03.000 001553
47D387089G1 ASSY ,MTR SIG CONDTNR M 0000 EA 47E387091G1 03.000 03.000 001380

e L _ 11.000
ATEIBTO90P 1 DRILL & TRIM * 0000 EA 47D387083G1 01.000 01.000 000652
 47E387091G| ASSY,GENERATOR PANEL M 0000 EA 47E3B7112G1 01.000 01.000 001374
47E387091P2 PANEL, SIDE B 0000 EA 47E3B7091G1 01.000 01.000 001373
_ 47D387092 SCHEMATIC X 0000 EA  470387089G1 X 001682
ATEIBTO93G 1 WIND TRANSLATOR M 0000 EA 47E387062G1 01.000 01.000 000800
47E387095G1 CONTROLLER ASSY M ©000 EA_ ATE3B7062G1 01.000 01.000 000589
A7E387095P42 BUSHING, STRAIN RLF M 0000 EA 47E387095G1 01.000 01.000 000631
A7E3BTO95P43  BUSHING, STRAIN RLF M 0000 EA  47E387095G1 08.000 08.000 000632
47E387095P47 PLUG, SNAP OUT M 0000 EA 47E387095G1 03.000 03.000 000636
47C3B7096G MTG BRACKET ASSY M 0000 EA 47E387062G1  02.000 02.000 000824
47C387096P 1 MTG BRACKET M 0000 EA 47C3B7096G1 01.000 02.000 000825
_47E387097 SCHEMATIC X 0000 EA__47E387085G1 X 001637
47E387098P 1 PANEL, FRONT M 0000 EA 47E3B7085GHt 01.000 01.000 001545
47C3B7099P 1 PANEL, REAR M 0000 EA 47E387085G1 01.000 01.000 001547
470387100 SCHEMATIC X 0000 EA 47D387113G1 X 001772

N
<
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. MODEL EA UNIT 000001 _ ) -
--- ECN ----
IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER Q1Y EXT/TOT-QTY CROSS
o INC OUT APPLY C Y TIME ASSEMBLY -~ REF
17€387101 SCHEMATIC X 0000 EA 47E387084G1 X 001812
47€387103 SCHEMATIC X 0000 EA 47E387091G1 B X 001514
47E387104P 1 PANEL, FRONT 8 0000 EA 47E387084GH 01.000 01.000 001667
A7E387105P 1 PANEL, FRONT B 0000 EA 47E387091G1 01.000 01.000 001372
47TD3IBTI06P 1 PANEL, REAR B 0000 EA 47E387084G1 01.000 01.000 001669
47D387106P 1 PANEL, REAR B 0000 EA 47E387091G1 01.000 01.000 001374
02.000
, 17D387107P1 SGL CD FR.,MODIFIED B 0000 EA 47E3B7084G1 01.000 01.000 001671
~ 47D387107PA1 SGL CD FR.,MODIFIED B 0000 EA 47E387091G1 01.000 01.000 001376
02.000
47D387108P1{ BRACKET, CARD FRAME ;] 0000 EA 47E387084G1 01.000 01.000 001672
47D387108P 9 _BRACKET, CARD FRAME 8 0000 EA 47E387091GH 01.000 01.000 001377
. 02.000
47D387109G1 FRONT PANEL M 0000 EA 47EJ87060Gt 01.000 01.000 000971
47D3B7110P1 " BUS BAR M 0000 EA 47E3BT060G1 01.000 01.000 000969
47E3BT 112G SYS DISPLAY PNL ASSY M 0000 EA 47€£387081G1 01.000 01.000 001326
ATDIBT113G1 SECURITY ALARM BOARD - ™M 0000 EA 47E3B7084G1 01.000 01.000 001763
470387113G1 SECURITY ALARM BOARD M 0000 EA 47E3B7091G1 01.000 01.000 001464
- 02.000
A7E3B7114 CONTROL SYSTEM SCHEM X 0000 EA 47E382304Gt X 001865
47E387115P1 MOUNTING FRAME M 0000 EA 47E3B7095G1 01.000 01.000 000590
T 47E3BT116P DRILL & TRIM ' M 0000 EA 47D3B7089GH 03.000 "11.000 001381
47D387121G1 ESD ELECT ASSY M 0000 EA 47E387062GH 01.000 01.000 000856
470387122 " SCHEMATIC X 0000 EA 47D387130G1 . X 000903
47A387124 WIRE LIST X 0000 EA A7E38B7095G1 X 000630
" 47A387125 ' WIRE LIST X 0000 EA 47D387121G{ X 000869
47A387128 WIRE LIST X 0000 EA 470387130G1 X 000802
47D03B7129P1 PANEL M 0000 EA 47D387 130G1 '01.000 " 01.000 000883
§ 47D38B7129P2 MOUNTING CHASSIS M 0000 EA 47D387130G1 01.000 01.000 000884

3BCT LOOOD! REV 1
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_____ MODEL EA _UNIT 000001 _
--- ECN ----
IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER QTyY EXT/TOT-QTY CROSS
o o INC OUT  APPLY C Y TIME ASSEMBLY o REF
47D387 130G 1 *G" SWITCH TEST ELEK M 0000 EA 47E387062G1 01.000 01.000 000882
47D3B7132G1 ICE DETECTOR ELEK 7] 0000 EA 47E387062G1 01.000 01.000 0003922
AHP PLUG 8 0000 97576 EA 47J382313G1 03.000 03.000 000099
APN-SS T T NIPPLE, PIPE B 0000 97576 EA 47J382313G1 - 03.000 03.000 000079
4PT-SS TEE, PIPE 8 0000 97576 EA 47U382313G1 03.000 03.000 000081
"41F2RO RESISTOR, 2 OHM M 0000 03615 EA 47D3B7130G1 01.000 01.000 OODB97
4156-~14-1 TERMINAL M 0000 17117 EA 47D3B7130GH 08,000 08.000 000886
A27D-SIZE-4 ELBOW, LONG B 0000 14959 EA 47E382570GH 06 .000 06 .000 000505
427D-SIZE-S ELBOW, LONG B 0000 14959 EA A47E3B2570GH 03.000 03.000 000506
"44A0111-16-9 WIRE, AWG #16 B S 0000 06090 FT 47E387027G1 AR 001364
44A0111-16-9 WIRE, AWG #16 B 5§ 0000 06090 FT 4TE38T062G1 AR 000857
44A0111-16-9 WIRE, AWG #16 B 5 0000 06090 FT 47E387072G1 AR 000775
B - 00.000
44A0111-20-9 WIRE, AWG #20 B 5 0000 06090 FT 47D387121G1 AR 000874
44A0111-20-9 WIRE, AWG #20 B 5 0000 06090 FT 47D387130G1 AR 000915
44A0111-20-9 WIRE, AWG #20 B 5 0000 06080 FT 47E387062G1 AR 000958 _
00.000
A4A0111-22-9 WIRE, #22 AWG B 5 0000 06090 FT 47E387072G1 AR 000783
"44A0111-24-9 WIRE, AWG 24 B 5 0000 06030 FT 47E387084G1 AR 001816
44A0111-24-9 WIRE, AWG 24 B 5 0000 06090 FT 47E387085G1 AR 001640
44A0111-24-9 WIRE, AWG 24 B 5 0000 06090 FT A47E387091GH AR 001518
00.000
44A0811-12-9 WIRE, AWG #12 B8 5 0000 06090 FT 47E3IBT062G1 AR 000956
4538K 1 TFE SEALER, TEFLON B 0000 39428 EA 47J382313G1 01.000 01.000 000076
1697-1032-55-20 HEX M & F STANDOFF M 0000 55566 EA 47EJIB7062G1 12.000 12,000 000934
47-61-201-10 CAPTIVE SCREW M 0000 94222 EA _ 47D387121G1 04.000 04.000 000861
47-61-201-10 CAPTIVE SCREW M 0000 94222 EA 47D387130G1 04 .000 04.000 000885
08.000
53451-1 RELAY B 7 0000 18342 EA 47D3870B9G1 09.000 33.000 001595
5596A-8 TERMINAL BOARD » 0000 75382 EA 47E387072G1 01.000 01.000 000750

N
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7241-1 TOPDOWN BREAKDOWN FOR ASSEMBLY 47E382304GH WTG ASSY, MOD-5A 06/15/84  PAGE 02
o MODEL EA UNIT 000001 L
——————— ECN ------
LVL IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/ FSCM CROSS
o INC  OUT  APPLY C Y TIME . REF DESG REF
05 NAOOP13B WASHER,PLAIN B 0000 EA 6.00 24 .00 4-00 000039
. 05 _N406P438B LOCKWASHER B 0000 EA 6.00 24.00 5-06 000040
04 47D382192P1 BRAKE MTG PLATE M 0000 EA 2.00 2.00 6-00 00004
04 47D382198P1 CLEVIS BLOCK M 0000 EA 2.00 2.00 7-00 000042
04 47B3B2200P1 ____ RETAINER, PIN M 0000 EA 4.00 4.00 8-00 000043
04~ 47B382193P1 PIN, CLEVIS - BRAKE M 0000 EA 4.00 4.00 9-00 000044
04 47C381036P15 BOLT,FATIGUE RATED B 0000 EA 36.00 36.00 10-00 000045
04 47C381036P16 BOLT,FATIGUE RATED B 0000 EA 12.00 12.00 11-00 000046
04 N733P33112B SCREW, 12 POINT B 0000 EA 12.00 12.00 12-00 000047
04~ BLFR-22 SPHERICAL BEARING B 0000 EA 4.00 4.00 13-00 81376 000048
04 DREM-20-080 ROD END BEARING B 0000 EA 4.00 4.00 14-00 81376 000049
04 478382419P1 WASHER B 0000 EA 96.00 96.00 15-00 000050
_04 N727P330408 CAPSCREW B 0000 EA 24.00 24.00 16-00 000051
04" “N265P33B LOCKNUT B 0000 EA 32.00 32.00 17-00 000052
04 N265P34B LOCKNUT B8 0000 EA 12.00 12.00 18-00 000053
04 N214P348B HEX NUT B8 0000 EA 12.00 12.00 19-00 000054
- 04 N266P43B _LOCKNUT B 0000 EA 48.00 48.00 20-00 000055
04 47B3B2420P1 JAM NUT B 0000 EA 4.00 4.00 21-00 000056
04 NAO2AP17B PLAIN WASHER, NARROW B 0000 EA 64.00 64.00 22-00 000057
04 N402AP48B PLAIN WASHER, REG. B 0000 EA 24.00 24.00 23-00 000058
04 **4TE382165-24 BOLT B 0000 EA 24.00 24.00 24-00 000059
04 N228P21016B CAPSCREW B~ 0000 EA 16 .00 16 .00 26-00 000060
04 478382196P1 SPACER, CLEVIS BLOCK M 0000 EA 4.00 4.00 27-00 00006 1
04 47B382196P2 SPCR,ACTUATOR CLEVIS. M 0000 EA 8.00 8.00 28-00 000062
_ 04 47C382181P2 TRACK, MTG BRACKET M 0000 EA 2.00 2.00 29-00 000063
04~ 47D382198P2 CLEVIS BLOCK M 0000 EA 2.00 2.00 30-00 000064
04 47C382278Pt MANIFOLD FITTING M 0000 EA 2.00 2.00 31-00 000065
04 N22P250368 CAPSCREW B 0000 EA 8.00 8.00 32-00 000066
04 N4O2AP13B PLAIN WASHER, NARROW B 0000 EA 8.00 8.00 33-00 000067
04~ 'N4O5P43B LOCKWASHER - MEDIUM B 5 0000 EA 8.00 8.00 34-00 000068
04 47B3B2277P1 DRIP TROUGH M 0000 EA 2.00 2.00 35-00 000069
04 47B382277P2 DRIP TROUGH M 0000 EA 2.00 2.00 36-00 000070
_04__A100-4 TUBE FTG, MALE CONN. B 0000 EA 4.00 4.00 37-00 97576 000071
04 A400-4 TUBE FTG, MALE ELBOW B 0000 EA 16.00 16.00 38-00 97576 000072
04 700-4 TUBE FTG, TEE UNION B 0000 EA 8.00 8.00 39-00 97576 000073
04 B7A17B .250 0.D X .035 WALL M 0000 FT 20.00 20.00 40-00 000074
03 a7J382313G1 HYDR PIPING, YAW DR M 0000 EA 1.00 1.00 3-00 000075
04 4538K1 TFE SEALER, TEFLON B 0000 EA 1.00 1.00 1-00 39428 000076
04 *+474382313-2 ACCUMULATOR & V PKG M 0000 EA 1.00 1.00 2-00 000077
04 ~**47J382313-3 YAW POWER UNIT M Q000 EA 1.00 1.00 3-00 000078
04 4PN-SS NIPPLE, PIPE B 0000 EA 3.00 3.00 4-00 97576 000079
04 3043748 “U* BOLT & NUTS B 5 0000 EA 6.00 6.00 5-00 39428 000080
.04 _4PT-SS TEE, PIPE B__ 0000 EA 3.00 3.00 6-00 97576 000081
04 B7A17B-.035 TUBING, .250 0D B 0000 FT 4.00 4.00 7-00 000082
04 B7A17B-.065 TUBING, .500 OD 8 0000 FT 200.00 200.00 8-00 000083
04 47C3B107S5P1 HOSE ASSY M 0000 EA 4.00 4.00 9-00 000084

N
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7241-1 TOPDOWN BREAKDDWN FDR ASSEMBLY 47EJ382304GH WTG ASSY, MOD-5A 06/15/84 PAGE 03
S MODEL EA UNIT 000001 ) o N
——————— ECN ------
ILVL IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/ FSCM CROSS
o INC OUuT_ APPLY C Y TIME __REF _DESG REF
04 47C381075P2 HOSE ASSY M 0000 EA 4.00 4.00 10-00 000085
N4 47B381074P1 __ HOSE_ASSY M 0000 EA 2.00 2.00 11-00 000086
04 C9612-3 PRESSURE, SWITCH B 0000 EA 3.00 3.00 12-00 89326 000087
04 HP36GT VALVE, .50 NPT B 0000 EA 3.00 3.00 13-00 01029 000088
04 22617-8 O-RING B 0000 EA 10.00 10.00 14-00 01276 000089
04 9BO-B-B8SS CONNECTOR, BULKHEAD B__ 0000 EA 2.00 2.00 15-00 97576 000090
04~ 100-8B-4SS CONNECTOR, MALE 8 0000 EA 3.00 3.00 16-00 97576 000091
04 100-8-BSS CONNECTOR, MALE B 0000 EA 3.00 3.00 17-00 97576 000092
04 BTFNSS NIPPLE B 0000 EA 8.00 8.00 18-00 97576 000093
04 __A400-8SS ELBOW, MALE B 0000 EA 8.00 8.00 19-00 97576 000094
04~ AGOO-8BSS TEE BRANCH, MALE B8 0000 EA 3.00 3.00 20-00 97576 000035
04 140-8-4SS ADAPTER, REDUCER B 0000 EA 4,00 4.00 21-00 97576 000096
04 700-8SS TEE, UNION B 0000 EA 16.00 16.00 22-00 97576 000097
04 100C-8SS TUBE CAP -« B 0000 EA 4.00 4.00 23-00 97576 000098
04 4HP PLUG 8 0000 EA 3.00 3.00 24-00 97576 000099
04 100025 CLAMP ASSY B 0000 EA 5.00 5.00 25-00 55017 000100
04 100050 CLAMP ASSY 8 0000 EA 103.00 103.00 26-00 55017 000101
04 _8PRC-SS CONNECTOR, REDUCING B 0000 EA 3.00 3.00 27-00 97576 000102
04 300H1- 15CG-04-K PRESSURE TRANSDUCER B 0000 EA 3.00 3.00 28-00 89326 000103
04 N40O5P4 1B LOCK WASHER B 5 0000 EA 12.00 12.00 29-00 000104
04 47€£382314 HYDRAULIC SYS SCHEM X 0000 EA X 30-00 000105
T 03 *#v47D3B2593-4 GREASE SHIELD INSTL o M 0000 EA 1.00 1.00 4-00 000106
03 47E382594G1 YAW SLIP RING INSTL M 0000 EA 1.00 1.00 5-00 000107
04 47D3B1019P1 SLIP RNG UN YAW AXIS M 0000 EA 1.00 1.00 1-00 _ 000108
04 47381017 YAW SR ELECT INTFC X 0000 EA X 2-00 000109
04 *¥47E382594-3 CROSS BEAM M 0000 EA 2.00 2.00 3-00 000110
04 *¥47E382594-4 MOUNTING BRACKET M 0000 EA 1.00 1.00 4-00 000111
04 *+47£382594-5 SUPPORT ANGLE M 0000 EA 4.00 4.00 5-00 000112
04~ *+47E382594-6 YAW ELEC&INSTR INSTL M 0000 EA 1.00 1.00 6-00 000113
04 N22P350528 HEX HD BOLT B8 0000 EA 24.00 24 .00 7-00 000114
04 N22AP35040B HEX HD BOLT B 0000 EA 12.00 12.00 8-00 000115
04 N265P3SB LOCK NUT, 3/4 DIA. L * 0000 EA 24.00 24.00 9-00 000116
04 N402P18B WASHER, 3/4 DIA. B 0000 EA 36.00 36.00 10-00 000117
04 N22P39068B HEX HD BOLT B 0000 EA 8.00 8.00 11-00 000118
04 N265P39B LOCK NUT - 1 DIA. .B 5 0000 EA 8.00 8.00 12-00 000119
- 04 N402P208B o WASHER B 0000 EA 8.00 8.00 13-00 000120
04~ M$20995C20 LOCK WIRE B 5 0000 FT AR 14-00 000121
04 650LR-HAB3SO POWER DISTR CONN B 0000 EA 14.00 14.00 15-00 11117 000122
04  G0OBE EXTENDER 8 0000 EA 6.00 6.00 16-00 11117 000123
04 *¥47E382594-17 DRAG LINK M 0000 EA 2.00 2.00 17-00 000124
03 +*+47D382593-6 BRG, AUTO LUBE INSTL M 0000 EA 1.00 1.00 6-00 000125
02 **47D382356-3 ELEC WIRE WAY INSTL M 0000 EA 1.00 1.00 3-00 000126
02 "47€382595G1 TWR PLATFORM INSTL M 0000 EA 1.00 1.00 4-00 000127
03 *+*47E382595-1 LOWER PLATFORM ASSY M 0000 EA 1.00 1.00 1-00 000128
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L __ INC___OUT __APPLY C Y TIME REF DESG REF
03 *+*47€382595-2 MID PLATFORM ASSY M 0000 EA 1.00 1.00 2-00 000129
03 **47E382595-3 UPR (YAW) PLATF ASSY M__ 0000 EA 1.00 1.00 3-00 000130
03 *+47€382595-4 STAIRWAY ASSY M 0000 EA 1.00 1.00 4-00 000131
03 **47E382595-5 PRIMARY LADDER ASSY M 0000 EA 1.00 1.00 5-00 000132
03 *+*47E382595-6 ALTN LADDER ASSY M 0000 EA 1.00 1.00 6-00 000133
03 *+47E382595-7 GUARDRAIL ASSY L M 0000 EA 1.00 1.00 7-00 000134
03 *»27E382595-8 HGR CABLE ASSY - UPR M 0000 EA 12.00 12.00 8-00 000135
03 **47£382595-9 HGR CABLE ASSY - LWR M 0000 EA 6.00 6.00 9-00 000136
03 *+47E382595-10 ACCESS COVER HATCH M 0000 EA 1.00 1.00 10-00 000137
03__**47£382595-11 HGR CLEVIS FITTING M 0000 EA 12.00 12.00 11-00 000138
03 **27£382595-12 BEARING PADS M 0000 EA 12.00 12.00 12-00 000139
03 N22P35036B BLT.HEX HD, 3/4 DIA. B 0000 EA 36.00 36.00 13-00 000140
03 N264P35B LOCKNUT, 3/4 DIA. B 0000 EA 36.00 36.00 14-00 000141
 03__N402P188B WASHER, 3/4 DIA. B 0000 EA 36.00 36.00 15-00 000142
02 **47D382356-5 TWR INSTM INSTL M 0000 EA 1.00 1.00 5-00 000143
02 *+47D382356-6 TOWER MARKINGS M 0000 EA 1.00 1.00 6-00 000144
02 **47D382356-7 GND WIRE WAY INSTL M__ 0000 EA 1.00 1.00 7-00 000145
02~ 47E382592G1 PERS ELEV/SUPT INSTL M 0000 EA 1.00 1.00 8-00 000146
03 **47€£382592-1 LWR G TWR SECT ASSY M 0000 EA 1.00 1.00 1-00 000147
03 **47E382592-2 UPR G TWR_SECT ASSY M__ 0000 EA 1.00 1.00 2-00 000148
03 470382591P1 STRUCTURE FRAME UNIT M 0000 EA 4.00 4.00 3-00 000149
03 15AS650 PERS ELEVATOR UNIT M 0000 EA 1.00 1.00 4-00 000150
03 47E382592P% ANGLE SECTION M 0000 EA 20.00 20.00 5-00 000151
03 470382587P1 FLOATING MT BRACKET M__ 0000 EA 4.00 4.00 6-00 000152
N14P35060B HEX HD BOLT,3/4 DIA. B 0000 EA 16.00 16.00 7-00 000153
03 N265P35B LOCK NUT, 3/4 DIA. * 0000 EA 16.00 16.00 8-00 000154
03 N402P18B WASHER, 3/4 DIA. B 0000 EA 16.00 16.00 9-00 000155
PB34-414 PARA BLT,CONC ANCHOR B 0000 EA 16.00 16.00 10-00 000156
02 47E382571 LIFT REQT, TWR CMPNT X 0000 EA X 9-00 000157
01__47E382601G1 YOKE ASSY M__ 0000 EA 1.00 1.00 2-00 000158 _
02 47E382441G1 YOKE / SPINDLE ASSY M 0000 EA 1.00 1.00 1-00 000159
03__47E382602G1 MACHINING ASSY, YOKE M 0000 €A 1.00 1.00 1-00 000160
04 47E3B2600P 1 YOKE STRL,WELDMENT M 0000 EA 1.00 1.00 1-00 000161
04 47D382609P 1 YOKE BRG CAP,WLDMT M 0000 EA 2.00 2.00 2-00 000162
04 47€382602P3 BRACKET ) M 0000 EA 6.00 6.00 3-00 000163
04~ 47E3B2602P4 BRACKET M 0000 EA 1.00 1.00 4-00 000164
04 47E382602P5 BRACKET M 0000 EA 1.00 1.00 5-00 000165
04 NSOOP 12464C PIN, TAPERED DOWEL# 13 M 0000 EA 8.00 8.00 6-00 000166
04__ 47C381036P14 BOLT,FATIGUE RATED B 0000 EA 16.00 16.00 7-00 000167
04~ 47C381088P5 WASHER, 1.25 DIA 8 0000 EA 16.00 16.00 8-00 000168
04  N40O5P52B LOCK WASHER M 0000 EA 16.00 16.00 9-00 000169
04 47C381036P6 BOLT,.FATIGUE RATED 8 0000 EA 20.00 20.00 10-00 000170
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7241-1 TOPDOWN BREAKDOWN FOR ASSEMBLY 47€382304G1 WTG ASSY, MOD-S5A 06/15/84  PAGE 06
B MODEL EA__UNIT 000001
LVL IDENTIFICATION NO.  NOMENCLATURE PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY  ITEM/ FSCM CROSS
~ _ . C Y TIME __REF_DESG REF
03 *+47E382603-1 HOUSING WALL,LH M___ 0000 EA__ 1.00 _2.00_ 1-00_ 000216
03 **47E382603-2 HOUSING WALL,RH M 0000 EA 1.00 200 2-00 000217
03 47D381010P2 BRAKE ASSY M 0000 EA 2.00 4.00 3-00 000218
03 *+47E382603-4 HOUSING COVER M 0000 EA 1.00 2.00 4-00 000219
03 **47E382603-5 TEETER ARM M 0000 EA 1.00 2.00 _5-00 000220
03 **47E3B2603-6 HOUSING COVER M 0000 EA 2.00 4.00 6-00 000221
03 **47E3B2603-7 OUTBD BELLOWS COVER M 0000 EA 1.00 2.00 7-00 000222
03 *+*47E382603-8 INBD BELLOWS COVER M 0000 EA 1.00 2.00 8-00 000223
03_ **47E382603-9 ROLLER GUIDE ASSY M__ 0000 EA 1.00 2.00 9-00 000224
03~ **47E3B2603-10 BRKT ASSY,LIMIT SW M 0000 EA 1.00 2.00 10-00 000225
03 **47E382603-11 BRKT,MTG,LIMIT SW M 0000 EA 1.00 2.00 11-00 000226
03 CR115GM101 SWITCH,LIMIT B 0000 EA 1.00 2.00 12-00 02295 000227
03 N14P210128 SCREW, CAP ,HEX HD B8 0000 EA 4.00 8.00 13-00 000228
03 NaosPiiiB LOCKWASHER B 0000 EA 4.00 8.00 14-00 000229
03 N14P25016B SCREW,HEX HD B 0000 EA 34.00 68.00 15-00 000230
03 N405P113B LOCKWASHER B 0000 EA 34.00 68.00 16-00 000231
03__N14P29016B SCREW_HEX_HD B 0000 EA 2.00 4.00 17-00 000232
03 N405P 1158 LOCKWASHER _ B 0000 EA 2.00 4.00 18-00 000233
03 N14P35032B SCREW,HEX HD B 0000 EA 4.00 8.00 19-00 000234
03 N405P118B LOCKWASHER B 0000 EA 4.00 8.00 20-00 000235
03 _N14P390488 __ SCREW,HEX_HD B 0000 EA 10.00 20.00 21-00 000236
03 “N266P398B LOCKNUT 8 0000 EA 10.00 20.00 22-00 000237
03 47C381036P14 BOLT,FATIGUE RATED B 0000 EA 12.00 24.00 23-00 000238
03 47C381087P5 NUT B 0000 EA 12.00 24.00 24-00 000239
03 **+47E3B2603-25 HYDR FLUID LINE ASSY M_ 0000 EA 1.00 2.00 25-00 000240
03~ 271 LOCKTITE B 0000 EA AR 26-00 05972 000241
03 47C381088P6 WASHER, 1.25 DIA B 0000 EA 24.00 48.00 28-00 000242
 02___47E382603G2 TEETER RSTR BK ASSY M__ 0000 EA 2.00 2.00 7-00 000243
03 **47E382603-1 HOUSING WALL,LH M 0000 EA 1.00 2.00 1-00 000244
03 **47€382603-2 HOUSING WALL,RH M 0000 EA 1.00 2.00 2-00 000245
03 _47D0381010P2 BRAKE ASSY M 0000 EA 2.00 4.00 3-00 000246
*¥47E3B2603-2 HOUSING COVER M 0000 EA 1.00 2.00 4-00 000247
03 **47€382603-5 TEETER ARM M 0000 EA 1.00 2.00 5-00 000248
03 **47E382603-6 HOUSING COVER M 0000 EA 2.00 4.00 6-00 000249
_03_ %*47E382603-7 OUTBD BELLOWS COVER M_ 0000 EA 1.00 2.00 7-00 000250
03~ **47E382603-8 TNBD BELLOWS COVER M 0000 EA .00 2.00 8-00 000251
03 **47€382603-9 ROLLER GUIDE ASSY M 0000 EA 1.00 2.00 9-00 000252
03 **47E382603-11 BRKT,MTG,LIMIT SW M 0000 EA 1.00 2.00 11-00 000253
03_ CR115GM101 SWITCH, LIMIT B 0000 EA 1.00 2.00 12-00 02295 000254
03~ N14P21012B SCREW, CAP ,HEX HD B 0000 EA 4.00 8.00 13-00 000255
03 N405P111B LOCKWASHER 8 0000 EA 4.00 8.00 14-00 000256
03 N14P25016B SCREW,HEX HD 8 0000 EA 34.00 €8.00 15-00 000257
03 N405P 1138 LOCKWASHER B 0000 EA 34.00 68.00 16-00 000258 _
03 N14P290168B SCREW HEX HD B 0000 EA 2.00 4.00 17-00 000259
03 N405P115B LOCKWASHER B 0000 EA 2.00 4.00 18-00 000260
03 N14P35032B SCREW,HEX HD B 0000 EA 4.00 8.00 19-00 00026 1
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o MODEL EA UNIT 000001 i
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LVL IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/ FSCM CROSS
o ~ INC  OUT__ APPLY C Y TIME o REF DESG REF
03 N405P118B LOCKWASHER B 0000 EA 4.00 8.00 20-00 000262
03 _N14P390488B SCREW,HEX HD B 0000 EA 10.00 20.00 21-00 000263
03 N266P39B LOCKNUT B 0000 EA 10.00 20.00 22-00 000264
03 47C381036P14 BOLT,FATIGUE RATED B 0000 EA 12.00 24 .00 23-00 000265
03 47C3B1087P5 NUT 8 0000 EA t2.00 24.00 24-00 000266
03 **47E382603-25 HYDR FLUID LINE ASSY M 0000 EA 1.00 2.00 25-00 000267
T 03 271 LOCKTITE B 0000 EA AR 26-00 05972 000268
03 **47E382603-27 BRKT ASSY,LIMIT SW M 0000 EA 1.00 2.00 27-00 000269
03 47C381088P6 WASHER, 1.25 DIA B 0000 EA 24.00 48.00 28-00 000270

02 *+*47E382601-8 DRAG LINK - M 0000 EA 4.00 4.00 8-00 000271
02 *+47E382601-9 CLAMP RING M 0000 EA 1.00 1.00 9-00 000272
02 **47E382601-10 RTR BLADE HYD ASSY M 0000 EA 1.00 1.00 10-00 000273
02 **47E382601-11 RTR BLADE ELECT ASSY M 0000 EA 1.00 1.00 11-00 000274
N22BP290208B BOLT, SLFLKG B 0000 EA 48.00 48.00 12-00 000275
02 N22BP250168B BOLT, SLFLKG B 0000 EA 72.00 72.00 13-00 000276
02 N402P1{5B WASHER B 0000 EA 48.00 48.00 14-00 000277
02 N402P13B WASHER i B 0000 EA 72.00 72.00 15-00 000278
02 N22P390488 BOLT, HEX HD B 0000 EA 12.00 12.00 16-00 000279
02 N402P208B WASHER B 0000 EA 20.00 20.00 17-00 000280
02 N22P390528 BOLT, HEX HD B 0000 EA 8.00 8.00 18-00 000281
02 N214P39B NUT B8 0000 EA 8.00 8.00 19-00 000282
02 'N22P45112B BOLT, HEX HD B 0000 EA 32.00 32.00 20-00 000283
02 N402P228B WASHER 8 0000 EA 32.00 32.00 21-00 000284
02 N264P45B LOCKNUT B8 0000 EA 32.00 32.00 22-00 000285
02 TA-30 PHILLYBOND ADHESIVE B 0000 GA AR 23-00 20420 000286
02  *+47E3B2601-24 MTG BRACKET B 0000 EA 4.00 4.00 24-00 000287
02 47D38B2604G1 SHAFT ALIGNMENT FTG M 0000 EA 4.00 4.00 25-00 000288

03 47D382604P 1 SHOE M 0000 EA 1.00 4.00 1-00 000289 _
" 03 47D382604P2 ADJUSTING SCREW M 0000 EA 1.00 4.00 2-00 000290
03 47D382604P3 BRACKET M 0000 EA 1.00 4.00 3-00 000291
03 4703B2604P4 PIN,6.00-LG X.50 DIA M 0000 EA 2.00 8.00 4-00 000292
03 _N504P2264 COTTER PIN ' B 0000 EA 1.00 4.00 5-00 000293
03 N504P2224 COTTER PIN B 0000 EA i.00 4.00 6-00 000294
03 N402P20B WASHER B 0000 EA 1,00 4.00 7-00 000295
03 N402PB1B WASHER, FLAT B 0000 EA 1.00 4.00 8-00 000296
03 47D382604P9 PAD,NYLON M 0000 EA 2.00 8.00 9-00 000297
Ai5B860B1 ADH,ECCOBOND 281 B8 0000 _EA AR 10-00 000298
02 *+*47E382601-26 HYD PIPING INSTL M 0000 EA 1.00 1.00 26-00 000299
02 47E382601P27 GREASE 8 0000 LB AR 27-00 000300
*+47£382601-28 BLADE BUMPER ASSY M 0000 EA 2.00 2.00 28-00 000301
01 47E382597G1 NACELLE OVERALL ASSY 1 M 0000 EA 1.00 1.00 3-00 000302
2 A47E382363G1 NACELLE STRUCT ASSY ] M 0000 EA 1.00 1.00 1-00 000303
03 47E382306G1 BED PL.,MACH.&DRILL. 01 M 0000 EA 1.00 1.00 1-00 000304
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7241-1 TOPDOWN BREAKDOWN FOR ASSEMBLY 47E382304G1 WTG ASSY, MOD-5A 06/15/84  PAGE ug
__MODEL EA UNIT 000001
et ECN ------

LVL IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/ FSCM CROSS
INC OUT  APPLY C Y TIME REF DESG REF
03 47D3825B8P1 CROSS SPRT TOP STRL M 0000 EA 1.00 1.00 34-00 000352
03_ 47B382580P2 SEAL,TOP STRUCTURE M 0000 EA 1.00 1.00 35-00 000353
03~ 47B382580pP3 SEAL,TOP STRUCTURE M 0000 EA 2.00 2.00 36-00 000354
03 N733P350408B BOLT, STRUCT. .75-10 M 0000 EA 20.00 20.00 37-00 000355
03 N733P35064B BOLT,STRL B 0000 EA 8.00 8.00 38-00 000356

03 N402P18B WASHER, 3/4 DIA. B 0000 EA 56.00 56.00 39-00 000357 _
03 N272P35 LOCKNUT .75-10 M~ 0000 EA 28.00 28.00 40-00 000358
03 47D382576P1 TOP,STRL,AFT,WLDMT M 0000 EA 1.00 1.00 41-00 000359

03 470382574pP1 TOP,STRL , FWOD, WLDMT M 0000 EA 1.00 1.00 42-00 000360
03  47E382264P1 SIDE SUPPORT,WLDMT M 0000 EA 1.00 1.00 43-00 000361
03 47E382271P1 ROTOR ADAPTER, WLDMT M 0000 EA 1.00 1.00 432-00 000362
02 47E382553GH GEARBOX INSTALLATION M 0000 EA 1.00 1.00 2-00 000363

"03 47E381046P1 GEARBOX ENVELOPE B 0000 EA 1.00 1.00 1-00 000364
03 NUMBER-14 TAPER PIN 6.00 LG B 0000 EA 4.00 4.00 2-00 76054 000365
03 47C381036P50 BOLT B 0000 EA 36.00 36.00 3-00 000366
03  47€381088P21 WASHER B 0000 EA 36.00 36.00 4-00 000367
03 47C381087P22 LOCKNUT B 0000 EA 36.00 36.00 5-00 000368
03 47C381088P22 WASHER B 0000 EA 36.00 36.00 6-00 000363

02 470382589G1 GEN & HS SFT INSTL M 0000 EA 1.00 1.00 3-00_ 000370
03 **47D382589-1 GENERATOR B 0000 EA 1.00 1.00 1-00 000371
()3 470381078P1 HIGH SPEED SFT ASSY B 0000 EA 1.00 1.00 2-00 000372
02 47D3B2596G1 AUX CRANE INSTL M 0000 EA 1.00 1.00 4-00 000373
03 P20-10-30-20 CRANE B 0000 EA 1.00 1.00 1-00 58811 000374
03 N40O5P49B LOCKWASHER B 0000 EA 36.00 36.00 2-00 000375
03 N22P36064B BOLT B 0000 EA 36.00 36.00 3-00 000376
02 47D382606G1 FAIRING INSTALLATION M 0000 EA 1.00 1.00 5-00 000377
"'03° 47E3B1113P1 "FAIRING ENVELOPE B 0000 EA 1.00 1.00 1-00 000378
03 47D382606P2 SEALING STRIP M 0000 €A AR 2-00 000379
03 47D382606P3 ADHESIVE (SEE NOTE 4) B 0000 EA AR 3-00 000380
03 BN360-813-3 BLIND NUT ASSY B 5 0000 EA 56.00 56.00 4-00 73197 000381
03 'N24P29048C SCREW,HEX HD B 0000 EA 48.00 48.00 5-00 000382
03 N405P1SC WASHER, LOCK B 5 0000 EA 56.00 56.00 6-00 000383
03 N402P15C WASHER 1/2 DIA B 5 0000 EA 56.00 56.00 7-00 000384
03 N24P28024C  SCREW,HEX HD B 0000 EA 8.00 8.00 8-00 000385
03 **47D38B2606-9 WINT SENSOR MAST M 0000 EA 2.00 2.00 9-00 000386
02 **47E3B82597-6 ELECT EQUIP INSTL M 0000 EA 1.00 1.00 6-00 000387
02 _47E382472G1 LAD & FALSE FL INSTL ~ M 0000 EA 1.00 1.00 7-00 000388
03 47D382430G1 TRAP DR, BEDPL / TWR M 0000 EA 2.00 2.00 1-00 000389

04 47D382430P{ COVER M 0000 EA 1.00 2.00 1-00 000390

v
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7241-1 TOPDOWN BREAKDOWN FOR ASSEMBLY 47E382304G1 WTG ASSY, MOD-5A 06/15/84  PAGE 10
o MODEL EA UNIT 000001
------- ECN --—----

LVL IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/ FSCM CROSS
INC OUT  APPLY C Y TIME REF DESG REF
04 47D382430P2 ANGLE M 0000 EA 2.00 4.00 2-00 000391
04 47D382430P3 ANGLE M 0000 EA 2.00 4.00 3-00 000392
04 47D382430P4 RIB M 0000 EA 2.00 4.00 4-00 000393
04 47D382430P5 PLATE M 0000 EA 1.00 2.00 5-00 000394
04 47D382430P6 BAR M 0000 EA 1.00 2.00 6-00 000395
04 47B382131P{ ENCLOSURE, DOOR . * 0000 EA 1.00 2.00 7-00 000396
04 47C3B1030P1 HINGE, TRAP DOOR * 0000 EA i.00 2.00 8-00 000397
03 47D382430G2 TRAP DR, BEDPL / TWR M 0000 EA 2.00 2.00 2-00 000398
47D382430P1 COVER’ M 0000 EA 1.00 2.00 1-00 000399
04 47D382430P2 ANGLE M 0000 EA 2.00 4.00 2-00 000400
04 47D382430P3 ANGLE M 0000 EA 2.00 4.00 3-00 000401
4 47D382430P4 _RIB M 0000 EA 2.00 4.00 4-00 000402
04 47D382430P6 BAR M 0000 EA 1.00 2.00 6-00 000403
04 47B382131P1 ENCLOSURE, DOOR * 0000 EA 1.00 2.00 7-00 000404
04 47C381030P1 HINGE, TRAP DOOR * 0000 EA 1.00 2.00 B8-00 000405
03~ 47D38B2474G1 TRAP DR,BEDPL / LUBE M 0000 EA 1.00 1.00 3-00 000406
04 47D382474P1 COVER M 0000 EA 1.00 1.00 1-00 000407
04 47D382474P2 ANGLE M 0000 EA 2.00 2.00 2-00 000408
04 47D38B2474P3 ANGLE M 0000 EA 2.00 2.00 3-00 000409
04 47D382474P4 RIB M 0000 EA 2.00 2.00 4-00 000410
04 47D382474P5 PLATE M 0000 EA 1.00 1.00 5-00 000411
04 47D382474P6 BAR M 0000 EA 1.00 1.00 6-00 000412
04 478382131P1 ENCLOSURE, DOOR * 0000 EA 1.00 1.00 7-00 000413
04 47C381030P1 HINGE, TRAP DOOR * 0000 EA 1.00 1.00 8-00 000414
03 47D382474G2 TRAP DR,BEDPL / LUBE M 0000 EA 1.00 1,00 4-00 0004 15
04 47D382474P1 COVER M 0000 EA 1.00 1.00 1-00 000416
04 47D382474P2 ANGLE M 0000 EA 2.00 2.00 2-00 000417
04 47D382474P3 ANGLE M__ 0000 EA 2.00 2.00 3-00 000418
04  47D382474P4 RIB M 0000 EA 2.00 2.00 4-00 000419
04 47D3B2474P6 BAR M 0000 EA 1.00 1.00 6-00 000420
04 47B382131P1 ENCLOSURE, DOOR * 0000 EA 1.00 1.00 7-00 000421
04 47C381030P 1 _HINGE, TRAP DOOR * 0000 EA 1.00 1.00 8-00 000422
03 47D382465P1 FRAME, TRAP DOOR M 0000 EA 2.00 2.00 5-00 000423
03 47C382475P1 MOUNTING BLOCK M 0000 EA 2.00 2.00 6-00 000424
03 **+47E382472-7 FALSE FLOOR M 0000 EA 1.00 1.00 7-00 000425
03 47E382472P8 ROOF SCUTTLE B 0000 EA 1.00 1.00 8-00 000426
03 *+*47E382472-9 LADDER, ROOF M 0000 EA 1.00 1.00 2-00 000427
03 **47E382472-10 LADDER, TOWER M 0000 EA 2.00 2.00 10-00 000428
03 47E382472P11 SEALING STRIP M 0000 EA AR _ 11-00 000429
03 N727P29016B BOLT,STRUCTURAL B 0000 EA 32.00 32.00 12-00 000430
03 N402P4SB WASHER B 0000 EA 72.00 72.00 13-00 000431
03 N265P298 NUT,SELF~LOCKING .50* * 0000 EA 112.00 t12.00 14-00 000432
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7241-1 TOPDOWN BREAKDOWN FOR ASSEMBLY 47E382304GH WTG ASSY, MOD-5A 06/15/84  PAGE 11
B MODEL EA UNIT 000001 L -
LVL IDENTIFICATION NO. NOMENCLATURE PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/ FSCM CROSS
S C Y TIME REF DESG REF
03 N727P29036B BOLT, STRUCTURAL B. 0000 EA 48 .00 48.00 15-00 000433
03 91151A033 WASHER,BEVEL B 0000 EA 40.00 40.00 16-00 39428 000434
03 'N727P29052B BOLT, STRUCTURAL B 0000 EA 28.00 28.00 17-00 000435
03 *+*47E382472-18 BRACKET.LADDER M 0000 EA 8.00 8.00 18-00 000436
03 **47E382472-19 BRACKET, LADDER M 0000 EA 1.00 1.00 19-00 000437
03 **47E382472-20 BRACKET, LADDER M 0000 EA 1.00 1.00 20-00 000438
03 **47E382472-21 BRACKET, LADDER M 0000 EA 2.00 2.00 21-00 000439
03 N727P29028B BOLT, STRUCTURAL B 0000 EA 24.00 24.00 22-00 000440
03 A15F6C1B RTV SILICONE SEALANT M 0000 02 AR 23-00 000441
" 02 47€E3B2570G1 LUBE PLATFORM INSTL M 0000 EA 1.00 1.00 B8-00 000442
03 A47E3B2579G1 COOLING PLATFORM ASM M 0000 EA 1.00 1.00 1-00 000443
04~ 47E382556G1 GEARBOX/CLG PLATFORM M 0000 EA 1.00 1.00 1-00 000444
05 47E382556P 1 ANGLE .4 X 4 X 3/8 M 0000 EA 4.00 4.00 1-00 000445
05 4TE382556P2 CHANNEL ,8~20 LB M 0000 EA 2.00 2.00 2-00 000446
05 47E3B2556P3 CHANNEL ,6-16.3 LB M 0000 EA 4.00 4.00 3-00 000447
05 4TE382556P4 ANGLE,3X3~7.2 LB M 0000 EA 4.00 4.00 4-00 000448
05 47E382556P5 CHANNEL,8~20 LB M 0000 EA 4.00 4.00 5-00 000449
05 47E382556P6 9-IN X 2 1/2 DP DECK M__ 0000 EA 14.00 14.00 6-00 000450
05 47E382556P7 6-IN X 2 1/2 DP DECK M 0000 EA 1.00 1.00 7-00 000451
05 47E382556P8 9-IN X 2 1/2 DP DECK M 0000 EA 1.00 1.00 8-00 000452
05 A47EJ382556P9 END PLATE 4.0 HT M 0000 EA 2.00 2.00 9-00 000453
_ 05 47E3B2556P 10 SIDE PLATE 4.0 HT M 0000 EA 2.00 2.00 10-00 000454
05 47E382556P 11 ANGLE,3 X 3 X 3/8 M 0000 EA 4.00 4.00 11-00 000455
05 47E382556P12 ANGLE,3 X 3 X 3/8 M 0000 EA 4.00 4.00 12-00 000456
05 47€E382556P13 ANGLE,3 X 3 X 3/8 M 0000 EA 2.00 2.00 13-00 000457
05 47E3B2556P 14 ANGLE,3 X 3 X a/8 M 0000 EA 2.00 2.00 14-00 000458
05 N22P28024B SCREW,HEX HD, 1/2-13 B 0000 EA 130.00 130.00 15-00 000459
05 N405P15B LOCKWASHER B 0000 EA 130.00 130.00 16-00 000460
05 N214FP29B NUT ,HEX, 1/2-13 B 0000 EA 130.00 130.00 17-00 000461
05 1-700 CRIMPING TOOL B 0000 EA 1.00 1.00 18-00 09098 000462
05 1-6Q0 J-BOLT/NUT/WASHER B 0000 EA 12.00 12.00 19-00 09098 000463
04 47C382584G1 MOT/PUMP/CLR PLATF M 0000 EA 1.00 1.00 2-00 000464
‘05  47C382584P1 PLATE .BASE M 0000 EA 1.00 1.00 1-00 000465
05 47C382584P2 BEAM,4 W 134 M 0000 EA 2.00 2.00 2-00 000466
05 47C382584P3 BEAM.6 W 9# M 0000 EA 2.00 2.00 3-00 000467
_ 05 N22P330208 SCREW,HEX HD B 0000 EA 16.00 16.00 4-00 000468
05 " 'NA0SP77B LOCKWASHER B 0000 EA 16.00 16.00 5-00 000469
04 350-SERIES-3DC PUMP B 0000 EA 1.00 1.00 3-00 59180 000470
04 326T-FRAME MOTOR, TEFC B 0000 EA 1.00 ____1.00 4-00 000471
04 N620B-SERIES-N600 COUPLING B 0000 EA 1.00 1.00 5-00 89040 000472
04 0CS-2000D OIL COOLER B 0000 EA 3.00 3.00 6-00 67049 000473
04 89281/2F CHECKVALVE, SWG, 125LB B 0000 EA 1.00 1.00 7-00 63686 000474
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7241-1 TOPDOWN BREAKDOWN FOR ASSEMBLY 47E382304G1 WTG ASSY, MOD-5A 06/15/84  PAGE 12
L MODEL EA _UNIT 000001
------- ECN ------
LVL IDENTIFICATION NDO.  NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY  ITEM/ FSCM CROSS
B INC  OUT  APPLY C Y TIME . REF DESG REF
04 MODEL-400-D FILTER,DUPLEX,4-IN B 0000 EA 1.00 1.00 B-00 61424 000475
04 _**47E382579-9 _ _BASE,FILTER SUPPORT M__ 0000 EA 1.00 1.00 9-00 000476
04 "37C381084P 1 VALVE, THERMO , AMOT M 0000 EA 1.00 1.00 10-00 000477
04 47C381086P1 VALVE ,RELIEF,4-IN M 0000 EA 1.00 1.00 11-00 000478
04 FIG-258-32IN-LONG SADDLE SUPPORT,.4 IN B 0000 EA 2.00 2.00 12-00 92959 000479
04_ F1G-258-12.5IN-LONG__ SADDLE SUPPORT,4 IN B 0000 EA 1.00 1.00 13-00 92959 000480
04~ F1G-277 PIPE ROLL & PLATE B 0000 EA 1.00 1.00 14-00 92959 000481
04 105E-SIZ2E-4 TEE,FLANGED,250 LB B 0000 EA 1.00 1.00 15-00 40475 000482
04 47E382579P 16 PIPE,SCHED 40,5-IN M 0000 FT 7.00 7.00 16-00 000483
04 _290E-SIZE-5 FLANGE,SLIP-ON 300LB B 0000 EA 2.00 2.00 17-00 40475 000484
04 T47E382579P18 PIPE,SCHED 40 M 0000 FT 90.00 80.00 18-00 000485
04 290E-SIZE-4 FLANGE , SLIP-ON, 300LB B 0000 EA 12.00 12.00 19-00 40475 000486
04 264E-SIZE-4 TEE.STRAIGHT,300L8 B 0000 EA 4.00 4.00 20-00 40475 000487
04 264E-SIZE-4-X-3 TEE,REDUCING, 300LB B 0000 EA 3.00 __3.00 21-00 40475 000488
260E-SIZE-4 ELBOW, STRAIGHT, 300LB B 0000 EA 10.00 10.00 22-00 40475 000489
04 1981/2E UNION-3IN, 300LB B 0000 EA 6.00 6.00 23-00 40475 000490
04 47E382579P24 PIPE,SCHED 40,3IN M 0000 FT 5.00 5.00 24-00 000491
04__FIG-268E-SIZE-3 _ _ ELBGW,STREET,300LB B 0000 EA 6.00 6.00 25-00 40475 000492
04~ 260E-SIZE-4-X-3 ELBOW, REDUCING, 300LB B~ 0000 EA 3.00 3.00 26-00 40475 000493
04 N22P350568 SCREW,HEX HD B 0000 EA 120.00 120.00 27-00 000494
04 N405P48B LOCKWASHER B 0000 EA 120.00 120.00 28-00 000495
04 _N214P35B NUT B 0000 EA 120.00 120.00 29-00 000496
04 TN22P330368B SCREW, HEX HD B 0000 EA 8.00 8.00 30-00 000497
04 N4AO5P4TB LOCKWASHER B 0000 EA 50.00 50.00 31-00 000498
04 N214P33B NUT B 0000 EA 50.00 50.00 32-00 000499
04 N22P330328 ___SCREW,HEX HD 8 0000 EA 10.00 10.00 33-00 000500
04 Na02AP178B PLATN WASHER, NARROW B 0000 EA 50.00 50.00 34-00 000501
04 N22P330208B SCREW,HEX HD B 0000 EA 40.00 40.00 35-00 000502
04  N22P29018B SCREW,HEX HD B 0008 EA 8.00 8.00 36-00 000503
04 N405P45B WASHER, LOCK B 5 0000 EA 8.00 8.00 a7-00 000504
03 427D-SIZE-4 ELBOW, LONG B 0000 EA 6.00 6.00 2-00 14959 000505
03 427D-SIZE-S ELBOW, LONG 8 0000 EA 3.00 3.00 3-00 14959 000506
03 __47E382570P4 ___PIPE ASSY M 0000 EA 1.00 1.00 4-00 000507 _
03 ~47£382570P5 PIPE ASSY M 0000 EA 1.00 1.00 5-00 000508
03 47E3B2570P6 PIPE ASSY M 0000 EA 1.00 1.00 6-00 000509
03 47E382570P7 PIPE ASSY M 0000 EA 1.00 1.00 7-00 000510
03 47E382570P8 PIPE ASSY . M 0000 EA 1.00 1.00 8-00 000511
03 47£382570P9 PIPE ASSY M 0000 EA 1.00 1.00 9-00 000512
03 47E38B2570P10 PIPE ASSY M 0000 EA 1.00 1.00 10-00 000513
03 47E382570P11 PIPE ASSY M 0000 EA 1.00 1.00 11-00 000514
03 47E382570P12 PIPE ASSY M___ 0000 EA 1.00 1.00 12-00 000515
03 47E382570P13 PIPE ASSY M 0000 EA 1.00 1.00 13-00 000516
03 294E-SIZE-4 FLANGE,SLIP ON B 0000 EA 14.00 14.00 14-00 14959 000517
03 294E-SIZE-5 FLANGE,SLIP ON B 0000 EA 6.00 6.00 15-00 14959 000518
47C381039P { _ EXPANSION JDINT _ M 0000 EA 2.00 2.00 16-00 000519
03 47C381039P2 EXPANSION JOINT M~ 0000 EA 1.00 1.00 17-00 000520
03 FIG-BB-SIZE-4 u-BOLT B 0000 EA 2.00 2.00 18-00 96723 000521
03 FIG-88-SIZE-5 u-8OLT B 0000 EA 1.00 1.00 19-00 96723 000522

\)
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L MODEL EA__UNIT 000001 )
------- ECN ------
VL IDENTIFICATION NO.  NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY  ITEM/ FSCM CROSS
. _ INC  OUT  APPLY C Y TIME REF_DESG REF
03 911514031 WASHER ,BEVEL B 0000 EA 4.00 4.00 20-00 39428 000523
_ 03 _91151A33 WASHER , BEVEL B 0000_EA 2.00 2.00 _21-00 39428 000524
03 " FiG-9-SIZE-5 - HANGER , PEAR B 0000 EA 1.00 1.00 22-00 96723 000525
03 FIG-500-5/8-DIA ROD, THREADED B 0000 EA 1.00 1.00 23-00 96723 000526
03 N214P33B NUT B 0000 EA 2.00 2.00 24-00 000527
03 _N727P35056B _ BOLT,STRUCTURAL B 0000 EA 200.00 200.00 25-00 000528
03~ NaoO5P48B LOCKWASHER 8 0000 EA 200.00 200.00 26-00 000529
03 N214P35B NUT B 0000 EA 200.00 200 .00 27-00 000530
03 N727P35048B BOLT, STRUCTURAL B 0000 EA 32.00 32.00 28-00 000531
03 N402P48B WASHER .75 * 0000 EA 32.00 32.00 29-00 000532 _
03~ N265P358 LOCK NUT, 3/4 DIA. * 0000 EA 32.00 32.00 30-00 000533
03 911514036 WASHER , BEVEL B 0000 EA 32.00 32.00 31-00 39428 000534
03 47€382020 LUBRICATION SCHEM X 0000 EA % 32-00 000535
T 07 ¥%47E382597-9 ELECT WW & CND INSTL M 0000 EA 1.00 1.00 9-00 000536
02 47C381036P20 BOLT, FATIGUE RATED B 0000 EA 120.00 120.00 10-00 000537
02 47C3B1087P13 NUT, FATIGUE RATED B 0000 EA 120.00 120.00 11-00 000538
02 47C381088P 14 WASHER, HARDENED STL B 0000 EA 120.00 120.00 12-00 000539
027 47Cc381088P13 WASHER, HARDENED STL B 0000 EA 120.00 120.00 13-00 000540
02 A15F6C18 RTV SILICONE SEALANT M 0000 02 AR 14-00 000541
02 .47D382598G1 LFT BRACKETS INSTL M 0000 EA 1.00 1.00 15-00 000542
03 47C382485P1 LIFTING,BRKT M 0000 EA 2.00 2.00 1-00 000543
03 47D382555P1 LIFTING BRKT M 0000 EA 2.00 2.00 2-00 000544
03 47C381088P9 WASHER, 1.50 DIA M 0000 EA 24.00 24.00 3-00 000545
03 _47C381087P9 NUT B 0000 EA 24.00 24.00 4-00 000546 _
03 "27c381036P24 BOLT,FATIGUE RATED B 0000 EA 8.00 8.00 5-00 000547
03 47C381036P20 BOLT, FATIGUE RATED B 0000 EA 8.00 8.00 6-00 000548
03  47C381036P22 BOLT,FATIGUE RATED B 0000 EA 8.00 8.00 7-00 000549
|03 47D382598P8 _SPACER,STA 227.5 M 0000 EA 4.00 4.00 8-00 000550 _
03 47D382598P3 SPACER,STA 227.5 M 0000 EA 2.00 2.00 9-00 000551
03 47C381088P10 WASHER, 1.50 DIA B 0000 EA 24.00 24.00 10-00 000552
02 47E387062G1 CONT _ELEK CAB, (CEC) M 0000 EA 1.00 1.00 16-00 000553
03 47E381100P1 CABINET M 0000 EA 1.00 1.00 1-00 000554
03 47D381040P 1 HEAT EXCHANGER M 0000 EA 2.00 2.00 2-00 000555
03_ 47E382491G1 AIR DUCT UNIT M__ 0000 EA 2.00 2.00 3-00 000556
03 NP136931-A1 SIGNATURE STRIP B 5 0000 EA 1.00 1.00 4-00 000557
03 N530P405G SCR,DR RD HD,#4 X.31 B 0000 EA 4.00 4.00 5-00 000558
03 NP-206417 NAMEPLATE B 5 0000 EA 1.00 1.00 6-00 000559
_ 03__47A380070P3 NPL, AN/REV_STATUS * 0000 EA _ 1.00 1.00 7-00 000560 _
03~ 47A380052 ELECTRICAL FAB. STD X § 0000 EA X 8-00 00056 1
03 47€£387064 SCHEMATIC X 0000 EA X 9-00 000562
03 **47E387062-10 WIRE LIST X 0000 EA X 10-00 000563
03 __47A380046 CONT ELEK CAB SPEC X__ 0000 EA X 11-00 000564
03 47C382234P1 GASKET M 0000 EA 2.00 2.00 12-00 000565
03 **47E387062-13 PANEL, REAR RIGHT M 0000 EA 1.00 1.00 13-00 000566
03 **47E387062-14 PANEL, REAR LEFT M 0000 EA 1.00 1.00 14-00 000567
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7241-1 TOPDOWN BREAKDOWN FDR ASSEMBLY 47E382304G1 WTG ASSY, MOD-5A 06/15/84  PAGE 15
MODEL EA UNIT 000001 .
——————— ECN ------
LVL. IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/ FSCM CROSS
B INC OUT APPLY C Y TIME REF DESG REF
04 N153P13024 SCREW, PAN HD, #6-32 * 0000 EA 2.00 2.00 25-00 000614
04 N415P13 WASHER, LOCK, #6 * 0000 EA 4.00 4.00 26-00 0006 15
04 'N40OOP37 WASHER, FL. #6 * 0000 EA 2.00 2.00 27-00 000616
04 N226P13 NUT,PLAIN HEX, #6-32 * 0000 EA 2.00 2.00 28-00 000617
04 N416P13 WSHR,LOCK, INTL T #6 * 0000 EA 2.00 2.00 29-00 0006 18
04 SFSW-10F-CP-GO2NA PAN-L-SCREW, #10-32 B 0000 EA 12.00 12.00 30-00 000619
04 N153P 16006 SCR, PH, #10-32 * 0000 EA 4.00 4.00 31-00 000620
04 N415P19 WASHER, LOCK, #10 * 0000 EA 4.00 4.00 32-00 000621
04 DC-37P CONNECTOR B 0000 EA 4.00 4.00 33-00 71468 000622
04 3341-1L JACK SOCKET KIT * 0000 EA 4.00 4.00 34-00 52760 000623
04 CP700-51 CONN HOUSING KIT B 0000 EA 9.00 9.00 35-00 19006 000624
04 9158 CABLE, 5TP B 0000 FT AR 36-00 07903 000625
04 9160 CABLE, 8TP B 0000 FT AR 37-00 07903 000626
04 8741 CABLE, 2TP B 0000 FT AR 38-00 07907 000627
04 8740 CABLE, TP B 0000 FT AR 39-00 07907 000628
04 47A381043PAR SLEEVING, VINYL . * 0000 FT AR 40-00 000629
04 47A387124 WIRE LIST X 0000 EA X 41-00 000630
04 _A7E3BT095P42 BUSHING, STRAIN RLF M 0000 EA 1.00 1.00 42-00 000631 _
04 47E387095P43 BUSHING, STRAIN RLF M 0000 EA 8.00 8.00 43-00 000632
04 AML31EBA4AC SWITCH, PUSH BUTTON B 0000 EA 1.00 1.00 44-00 91929 000633
04 AML76F10TO1P SWITCH GUARD B 5 0000 EA 1.00 1.00 45-00 91929 000634
04 **47E387095-46 LENS (RESET) M 0000 EA 1.00 1.00 46-00 000635
04 ATE3BTO95PA7 PLUG, SNAP OUT M 0000 EA 3.00 3.00 47-00 000636
04 A47E387064 SCHEMATIC X 0000 EA X 48-00 000637
04 47A380052 ELECTRICAL FAB. STD X 5 0000 EA X 49-00 000638
04 _NP-206417 NAMEPLATE B 5 0000 EA 1.00 1.00 50-00 000639 _
04  47A380070P3 NPL, AN/REV STATUS * 0000 EA 1.00 1.00 51-00 000640
04 SNGOWRMAP2 SOLDER / QQ-S-571 B 5 0000 LB AR 52-00 000641
04 47A381037P1 LACING TAPE * 0000 FT AR 53-00 000642
04 47A38007 1PAR SLEEVING, SHRINK * 0000 FT AR 54-00 000643
03 **4T7E387062-32 TACHOMETER PANEL M 0000 EA 1.00 1.00 32-00 000644
03 A47E3B7072G1 I18C S1G CONDITIONER * 0000 EA 1.00 1.00 33-00 000645
04 470387073P1 PANEL , FRONT ) * 0000 EA 1.00 1.00 1-00 000646
04 47D387074P1 PANEL ,RIGHT SIDE * 0000 EA 1.00 1.00 2-00 000647
04 47D38B7074P2 PANEL ,LEFT SIDE * 0000 EA 1.00 1.00 3-00 000648
04 _47C38707SP1 PANEL ,REAR * 0000 EA 1.00 1.00 4-00 000649
04 FCA4 HANDLE B 5 0000 EA 2.00 2.00 5-00 08730 000650
04 47D3B7083GH ASSY, MOTHER BD-SIGN* * 0000 EA 1.00 1.00 6-00 000651
05 47E3B7090P 1 DRILL & TRIM *# 0000 EA 1.00 1.00 1-00 000652
O5 47B38B7086P 1 ANGLE * 0000 EA 2.00 2.00 2-00 000653
05 SNGOWRMAP2 SOLDER / QQ-5-571 B 5 0000 LB AR 3-00 000654
05 47D387083P4 TERMINAL BLOCK * 0000 EA 1.00 1.00 4-00 000655
_____ 05 47D387083P5 TERMINAL BLOCK * 0000 EA 1.00 1.00 5-00 000656 _
05 RC36-B542-5 RECEPTACLE * 0000 EA 10.00 10.00 6-00 57856 000657
05 3432-4205 HEADER * 0000 EA 10.00 10.00 7-00 52760 000658
05 N153P9010 SCREW,PAN HD #4-40XS5* * 0000 EA 20.00 20.00 8-00 000659
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7241-1 TOPDOWN BREAKDOWN FOR ASSEMBLY 47E382304G1 WTG ASSY, MOD-5A 06/15/84  PAGE 16
_ MODEL EA UNIT 000001 o e
------- ECN ------
LVL IDENTIFICATION NO.  NOMENCLATURE PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY  ITEM/ FSCM CROSS
L o INC OUT __ APPLY C ¥ TIME REF _DESG REF
05 N415P11 WASHER, LOCK, #4 * 0000 EA 20.00 20.00 9-00 000660
_ 05 N226P9 NUT, HEX, #4-40 *+ 0000 EA 20.00 20.00 10-00 000661 _
05~ AD34BS RIVET * 0000 EA 9.00 9.00 11-00 7707 000662
05 47A380052 ELECTRICAL FAB. STD X 5 0000 EA X 12-00 000663
_ 04 47B3B7076G1 MTG. BRACKET,CIRCUIT* * 0000 EA 2.00 2.00 7-00 000664 _
05 47B387076P1 BRACKET * 0000 EA 1.00 2.00 1-00 000665
05 CLSS-032-321 SELF CLINCHING FASTE* * 0000 EA 1.00 2.00 3-00 46384 000666
05 CLS-832-321] SELF_CLINCHING FASTE* * 0000 EA 2.00 4.00 4-00 46384 000667
04 47B3870766G2 MTG. BRACKET,CIRCUIT* * 0000 EA 2.00 2.00 8-00 000668
05 47B387076P2 BRACKET * 0000 EA 1.00 2.00 2-00 000669
05 CLSS5-032-321 SELF CLINCHING FASTE* * 0000 EA 1.00 2.00 3-00 46384 000670
05 CLS-832-3Z1 SELF CLINCHING FASTE* * 0000 EA 2.00 4.00 4-00 46384 000671
04 HE215 POWER SUPPLY B 5 0000 EA 1.00 1.00 9-00 18655 000672
04 PM3a5 POWER SUPPLY * 0000 EA 1.00 1.00 10-00 18655 000673
04 RGR17-.250 GUIDE RAIL,CARD * 0000 EA 4.00 4.00 11-00 57856 000674
04. 051-64-002-41 GUIDE . B 5 0000 EA 20.00 20.00 12-00 57856 000675
04__NP-206417 NAMEPLATE B 5 0000 EA 1.00 1.00 13-00 000676
04~ 47A380070P3 NPL, AN/REV STATUS * 0000 EA 1.00 1.00 14-00 000677
04 47B387078P1 SUPPORT ANGLE,CABLE * 0000 EA 1.00 1.00 15-00 000678
04 478387079P1 MTG. BRACKET * 0000 EA 2.00 2.00 16-00 000679
_ 04__47B381059P4 CONNECTOR CUTOUT COV* * 0000 EA 3.00 3.00 17-00 000680
04~ 47D3870406G1 POWER SIGNAL CONDITI* * 0000 EA 1.00 1.00 18-00 00068 1
04 47D387043G1 SYNCRO TO CURRENT CO* * 0000 EA 2.00 2.00 19-00 000682
04 470387032G1 GEAR BOX SIGNAL COND* * 0000 EA 1.00 1.00 20-00 000683
_ 04_ 47038703461 WIND SIGNAL CONDITIO* * 0000 EA 1.00 1.00 21-00 000684
04" 4TEIBTOITGH ASSY,SYN SIG COND 8D * 0000 EA 2.00 2.00 22-00 000685
05 BB03-0501 BOARD B 0000 EA 1.00 2.00 1-00 57856 000686
05 __47A387039 WIRE LIST X__ 0000 EA X 2-00 000687
05 T TC-308-WGG " SOCKET, 8-PIN 8 0000 EA 6.00 12.00 3-00 55322 000688
05 SC-1W3-GG SOCKET B 0000 EA 16.00 32.00 4-00 55322 000689
05 SC-1W1-GG-1 TERMINAL B 0000 EA 15.00 30.00 5-00 55322 000690
_ 05 _DSS-C4 SWITCH COVER M___0000 EA 1.00 2.00 6-00 95146 000691
05 TAP 616-G-€ ADAPTER PLUG M 0000 EA 2.00 4.00 7-00 55322 000692
05 BB248 TERMINAL B 0000 EA 21.00 42.00 8-00 57856 000693
05 T-155-G TERMINAL B 0000 EA 6.00 12.00 9-00 55322 000694
. 05__N153P9006 SCR,PNH 4-40 X.375LG B__ 0000 EA 2.00 4.00 10-00 000695
05 N40OPas WASHER,FLAT, NO. 4 * 0000 EA 2.00 4.00 11-00 000696
05 N415P114 WASHER, LOCK, #4 _* 0000 EA 2.00 4.00 12-00 000697
05 47B381099PAR WIRE,AWG 30, SLDRLESS B 0000 FT AR 13-00 000698
05 T-151-G TERMINAL B 0000 EA 21.00 42.00 14-00 55322 000699
05 SNGOWRMAP2 SOLOER / QO0-S-571 B 5 0000 LB AR 15-00 000700
05 A47A380052 ELECTRICAL FAB. STD X 5 0000 EA X 16-00 000701
05 470387038 SCHEMATIC X 0000 EA X 17-00 000702
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7241-1 TOPDOWN BREAKDOWN FOR ASSEMBLY 47E382304G1 WTG ASSY, MOD-SA 06/15/84  PAGE 17
o o MODEL EA__UNIT 000001
------- ECN -~----
LVL IDENTIFICATION NO.  NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY  ITEM/ FSCM CROSS
o _INC __OUT __APPLY C Y TIME REF_DESG REF
05 AWG-26-TYPE-S BUS WIRE / oo w-343 B 0000 FT AR 18-00 000703
_ 05 CKO6BX104K CAPACITOR, MFD B 5 0000 EA 1.00 2.00 C1 -00 95275 000704
05~ CKOGBX 104K CAPACITOR, .1 MFD B 5 0000 EA 1.00 2.00 c2 -00 95275 000705
05 150D 106X9035R2 CAPACITOR, 10 MFD B 5 0000 EA 1.00 2.00 €3 -00 56289 000706
05 CKO6BX 104K CAPACITOR, .1 MFD B 5 0000 EA 1.00 2.00 C4 -00 95275 000707
05 _CKO6BX 104K CAPACITOR, .1 MFD B 5 0000 EA 1.00 2.00 C5 -00 95275 000708
05 RNC55H4530FS RESTSTOR, 453 OHMS B 0000 EA 1.00 2.00 Ri -00 000709
05 RNCSSH1102FS RESISTOR, 11 K B 5 0000 EA 1.00 2.00 R10 -00 000710
05 RNC55H1102FS RESISTOR, 11 K B 5 0000 EA 1.00 2.00 R11 -00 000711
_ 05 3009P-1-202 POTENTIOMETER, 2 K B__ 0000 EA 1.00 2.00 R12 -00 32997 000712
05~ RNCS5HB091FS RESISTOR, 9.09 K 8 5 0000 EA 1.00 2.00 RI3 -00 000713
05 RNCS5SH1001FS RESISTOR B S 0000 EA 1.00 2.00 R14 -00 000714
05 3009P-1-202 POTENTIOMETER, 2 K B 0000 EA 1.00 2.00 R15 -00 32997 000715
05 _RNC5SH1912FS RESISTOR, 19.1 K B 5 0000 EA 1.00 2.00 R16 -00 000716
05 3009P-1-501 POTENTIOMTR 500 OHMS 8 0000 EA 1.00 2.00 R17 -00 32997 000717
05 3009P-1-501 POTENTIOMTR SO0 OHMS 8 0000 EA 1.00 2.00 R18 -00 32997 000718
05 3009P-1-501 POTENTIOMTR SO0 OHMS B 0000 EA 1.00 2.00 R19 -00 32997 000719
05 3009P-1-102 POTENTIOMETER, 1 K 8 7 0000 EA 1.00 2.00 R2 -00 32997 000720
05 3009P-1-501 POTENTIOMTR 500 OHMS B 0000 EA 1.00 2.00 R20 -00 32897 000721
05 RNC55H1003FS RESISTOR, 100 K 8 5 0000 EA 1.00 2.00 R3 -00 000722
05 RNC55H1271FS RESISTOR, 1.27 K B 0000 EA 1.00 2.00 R4 -00 000723
_ 05__ RNCSSH1003F$ RESISTOR, 100 K B S 0000 EA 1.00 2.00 RS -00 000724
05~ RNC55H1003F S RESISTOR, 100 K B 5 0000 EA 1.00 2.00 R6 -00 000725
05 RNC55H1002FS RESISTOR B 5 0000 EA 1.00 2.00 R7 -00 000726
05 RNC55H1333FS RESISTOR, 133 K B 0000 EA 1.00 2.00 R8 -00 000727
_ 05 RNC55H3922FS RESISTOR, 39.2 K B 5 0000 EA 1.00 2.00 R9 -00 000728
05  DSS-4 SWITCH 8 0000 EA 1.00 2.00 51 -00 95146 000729 ¢ CD
05 SAB10-C-96-0 SYN TO DC CONVERTER M 0000 EA 1.00 2.00 Ut -00 14352 000730-R
05 TLOB7CP OPERATIONAL AMPL M 0000 EA 1.00 2.00 U2 -00 01295 000731
05 _TLOB7CP OPERATIONAL AMPL M___ 0000 EA 1.00 2.00 U3 -00 01295 0007az;g
05~ TLOBTCP OPERATIONAL AMPL M 0000 EA 1.00 2.00 U4 -00 01295 000733 :
05 TLOBTCP OPERATIONAL AMPL M 0000 EA 1.00 2.00 US -00 01295 000734 =j i
05 2B20B VOLT TO CUR CONV M 0000 EA 1.00 2.00 U6 -00 24355 000735
_ 05 2B20B VOLT _TO CUR CONV M__ 0000 EA 1.00 2.00 U7 -00 24355 00073640 'J
05 TLOBTCP OPERATIONAL AMPL M 0000 EA i.00 2.00 us -00 01295 000737 ;; gg
= fi
04 47D3BT087G1 ASSY, COLOR CODED FL* * 0000 EA 7.00 7.00 23-00 000738 Eﬁ i
I3
‘05  3502-1000 CONNECTOR * 0000 EA 1.00 7.00 1-00 75037 ooo738 > &
05 3417-7040 CONNECTOR B 5 0000 EA 1.00 7.00 2-00 75037 Q00740
05 3302-37 CABLE 12" LG * 0000 EA 1.00 7.00 3-00 75037 000741
04 3341-1L JACK SOCKET KIT * 0000 EA 7.00 7.00 24-00 52760 000742
04 47A381045P3 CLAMP ,CABLE (.187 DI* * 0000 EA 2.00 2.00 25-00 000743
04 4TA381045P6 CLAMP,CABLE (.375 DI~ * 0000 EA 4.00 4.00 26-00 000744
04 3596A-3 ) TERMINAL BOARD * 0000 EA 1.00 1.00 27-00 75382 000745 _
04 MS3596A-XP-3-38C MARKER STRIP * 0000 EA 1.00 1.00 28-00 75382 000746
04 9083 SPACER, THREADED * 0000 EA 2.00 2.00 29-00 83330 000747
04 47B3IBTOB2P{ SHIELD * 0000 EA 1.00 1.00 30-00 000748
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7241-1 TOPDOWN BREAKDOWN FOR ASSEMBLY 47E382304GH1 WTG ASSY, MOD-5A 06/15/84 PAGE 18 \k\

_ MODEL EA UNIT 000001 L o L \y\
------- ECN ------~
LVL IDENTIFICATION NO.  NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY  ITEM/ FSCM CROSS
INC _OUT __APPLY C Y TIME REF_DESG REF
04 24205 COMPOUND, (LOCKTITE) * 0000 02 AR 31-00 05972 000749
04 5596A-8 TERMINAL BOARD * 0000 EA 1.00 1.00 32-00 75382 000750
04~ N153P15010 SCR, PH, #8-32 * 0000 EA 4.00 4.00 33-00 00075 1
04 N415P16 WASHER, LOCK, #8 * 0000 EA 30.00 30.00 34-00 000752
04 N678P 15008 SCREW, FLAT HD B 5 0000 EA 2.00 2.00 35-00 000753
04 N226P15 NUT, HEX, #8-32 B_5 0000 EA 6.00 6.00 36-00 000754
04 "N153P16010 SCREW,PAN HD #10-32X* * 0000 EA 4.00 4.00 37-00 000755
04 N415P19 WASHER, LOCK, #10 * 0000 EA 20.00 20.00 38-00 000756
04 N226P16 NUT, HEX, #10-32 * 0000 EA 16.00 16.00 39-00 000757
04 _N153P15005 SCREW,PAN HD #8-32X5* * 0000 EA 12.00 12.00 40-00 000758
04 “N153P9003 SCREW,PAN HD #4-40X3* 0000 EA 4.00 4.00 41-00 000759
04 N415P11 WASHER, LOCK, #4 * 0000 EA 6.00 6.00 42-00 000760
04 N153P 16007 SCREW, PAN HD * 0000 EA 8.00 8.00 43-00 000761
~ 04__N153P15005 SCREW,PAN HD #8-32X5% * 0000 EA 4.00 4.00 44-00 000762
047 N153P13024 SCREW, PAN HD, #6-32 * 0000 EA 2.00 2.00 45-00 000763
04 N415P13 WASHER, LOCK, #6 * 0000 EA 6.00 6.00 46-00 000764
04  NAOOP37 WASHER, FL. #6 * 0000 EA 2.00 2.00 47-00 000765
04 N226P13 NUT,PLAIN HEX, #6-32 * 0000 EA 2.00 2.00 48-00 000766
04~ N153P16005 SCREW,PAN HD #10-32X* * 0000 EA 6.00 6.00 49-00 000767
04 N153P9012 SCREW,PAN HD #4-40X3* * 0000 EA 2.00 2.00 50-00 000768
04 N226P9 NUT, HEX, #4-40 * 0000 EA 2.00 2.00 51-00 000769
04 47A387088 WIRE LIST X 0000 EA X . ~ 52-00___ 000770
04~ L10BP12012 SCREW, PAN HD.M4X12 * 0000 EA 8.00 8.00 53-00 000771
04  SNGOWRMAP2 SOLDER / QQ-S-571 B 5 0000 LB AR 54-00 000772
04 47A381037P1 LACING TAPE * 0000 FT AR 55-00 000773
04 47A3B1043PAR SLEEVING, VINYL * 0000 FT AR 56-00 000774
04 " 33A0111-16-9 WIRE, AWG #16 8 5 0000 FT AR 57-00 06090 000775
04 N40OP39 WASHER, FLAT, #10 * 0000 EA 2.00 2.00 §8-00 000776
04 47A3B0O0O52 ELECTRICAL FAB. STD X 5 0000 EA X 59-00 000777
04 47E387061 SCHEMATIC X_ 0000 EA X 60-00 000778
04 'N&16P13 WSHR,LOCK, INTL T #6 * 0000 EA 1.00 1.00 61-00 000779
04 74755 PRIMER : * 0000 OZ AR 62-00 05972 000780
04 MS5596-XP-8-8C MARKER STRIP * 0000 EA 1.00 1.00 63-00 75382 000781
04 __47A380069P52 NAMEPLATE, IDENT (TB* * 0000 EA 1.00 1.00 64-00 000782
04 ~44A0111-22-9 WIRE, #22 AWG B 5 0000 FT AR 65-00 06090 000783
04 47A38007 1PAR SLEEVING, SHRINK * 0000 FT AR 66-00 000784
04 1488-6 SOLDER LUG * 0000 EA 2.00 2.00 67-00 B3330 000785
04 1BRA-6 _ TERMINAL, LUG * 0000 EA 8.00 8.00 68-00 59730 000786
0a " 18RA-GFLX TERMINAL LUG, CRIMP B § 0000 EA 8.00 8.00 69-00 56501 000787
04 1BRA-10 TERMINAL LUG, RING (* * 0000 EA 4.00 4.00 70-00 56501 000788
04 30B-010 WIRE WRAP WIRE (1°®) * 0000 FT AR 71-00 8666 000789
04 30W-020 WIRE WRAP WIRE (2") * 0000 FT AR 72-00 _B666_000790
04 30Y-030 WIRE WRAP WIRE (3") ¥ 0000 FT AR 73-00 8666 000791
04 30R-040 WIRE WRAP WIRE (4") * 0000 FT AR 74-00 BE666 000792
04 30BLK-050 WIRE WRAP WIRE (5") * 0000 FT AR 75-00 8666 000793
04 _30B-060 WIRE WRAP WIRE (6") * 0000 FT AR 76-00 B666_000794
04 T30W-070 WIRE WRAP WIRE (7") « 0000 FT AR 77-00 8666 000795
04  30Y-080 WIRE WRAP WIRE (8") * 0000 FT AR 78-00 B666 000796
04 30R-080 WIRE WRAP WIRE (9") * 0000 FT AR 79-00 8666 000797
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o MODEL EA_ UNIT_ 000001
------- ECN ------
LVL IDENTIFICATION NO.  NOMENCLATURE PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY  ITEM/ FSCM CROSS
INC  OUT  APPLY C Y TIME REF DESG REF
04 30BLK-100 WIRE WRAP WIRE, (10") * 0000 FF¥ AR 80-00' B666 000798
_04__wWB-16 _ WIRE WRAP WIRE, ROLL * 0000  FT AR 81-00 8666 000799
03 47E387093G1 WIND TRANSLATOR M 0000 EA 1.00 1.00 34-00 000800
03 **47E387062-35 SPCR, CABLE RETAINER M 0000 EA 1.00 1.00 35-00 000801
03 **47E387062-36 WIRE DUCT M___ 0000 EA 2.00 2.00 __36-00 000802
03 **a7E€387062-37 WIRE DUCT COVER M 0000 EA 2.00 2.00 37-00 000803
03 722140 TERMINAL STRIP M 0000 EA 8.00 8.00 38-00 52458 000BOA4
03 *+47E3B7062-39 MARKER STRIP M 0000 EA 8.00 8.00 39-00 000805
03 **47EIBT062-40 CABLE ASSY, Wi ) M__ 0000 EA 1.00 1.00 40-00 000806 _
03~ **47E38B7062-41 CABLE ASSY, w2 M 0000 EA 1.00 1.00 21-00 000807
03 *+47E3B7062-42 CABLE ASSY, W3 M 0000 EA 1.00 1.00 42-00 000808
03 *+47E38B7062-43 CABLE ASSY, W4 M 0000 EA 1.00 1.00 43-00 000809
03 *+47E387062-44 CABLE ASSY, WS M 0000 EA 1.00 1.00 44-00 000810
03~ **47€387062-45 CABLE ASSY, W6 M 0000 EA 1.00 1.00 45-00 000811
03 *+47E387062-46 CABLE ASSY, W7 M 0000 EA 1.00 1.00 46-00 0008 12
03 **47E387062-47 CABLE ASSY, W8 M 0000 EA 1.00 1.00 47-00 000813
03 **47E387062-48 CABLE ASSY, W9 M 0000 EA 1.00 1.00 48-00 000814
03 *+27E387062-49 CABLE ASSY, W10 M 0000 EA 1.00 1.00 49-00 000815
03 47E3I8T065G1 PANEL, RIGHT SIDE * 0000 EA 1.00 1.00 50-00 000816
04 4TE3B7065P 1 PANEL ,RIGHT SIDE * 0000 EA 1.00 1.00 _1-00 000817
047 5-0420-2-Z1 SELF CLINCHING FASTE® * 0000 EA 12.00 12.00 2°00 46384 000818
04 $5-024-3-ZI SELF CLINCHING FASTE* * 0000 EA 45.00 45.00 3-00 46384 000819
04 §-832-3-2] SELF CLINCHING FASTE* * 0000 EA 2.00 2.00 4-00 46384 000820
04 5-632-3-71 SELF CLINCHING FASTE* B 5 0000 EA 6.00 6.00 5-00 46384 000821
03 *¥47E38B7062-51 WIRE DUCT M 0000 EA 1.00 1.00 51-00 000822
03 *+47E387062-52 WIRE DUCT COVER M 0000 EA 1.00 1.00 52-00 000823
03 _47C3B7096G1 MTG BRACKET ASSY , M__ 0000 EA 2.00 2.00 ____ 53-00 000824
04 47C3B7096P1 MTG BRACKET M 0000 EA 1.00 2.00 1-00 000825
04 CLS-632-3 SELF CLINCHING FSTNR B 0000 EA 8.00 16.00 2-00 46384 000826
__04___47A380102 FINISH X 0000 PT X 3-00 000827
03 **47E3B7062-54 BLANK PANEL M 0000 EA 1.00 1.00 54-00 000828
03 N30AP16010 SCR, HEX HD, #10-32 B 0000 EA 151.00 151.00 55-00 000829
03 N415P19 WASHER, LOCK. #10 * 0000 EA 187.00 187.00 56-00 000830
03 N226P16 NUT, HEX, #10-32 ¥ 0000 EA 103.00 103.00 57-00 000831
03 N30AP21010 SCR, HEX HD, #1/4-20 B 0000 EA a7.00 37.00 58-00 000832
03 N415P25 WASHER, LOCK, (1/4) ‘B 0000 EA 37.00 a7.00 59-00 000833
03 N400P39 WASHER, FLAT, #10 * 0000 EA 60.00 60.00 60-00 000834
‘03 SFSWIOF 16CP-GO2NA SCR, PANEL, #10-32 B 0000 EA 12.00 12700 61-00 12324 000835
03 SFSW1OFBCP-GO2NA SCR, PANEL, #10-32 B 5 0000 EA 12.00 12.00 62-00 12324 000B36
03 N67BP15016 SCR, FLAT HD, #8-32 B 0000 EA 9.00 9.00 63-00 000837
03 N415P16 WASHER, LOCK, #8 * 0000 EA 19.00 19.00 64-00 000838
03 N226P15 NUT, HEX, #8-32 B 5 0000 EA 9.00 9.00 65-00 000839
03 N153P9014 SCR, PH, #4-40 B 0000 EA 32.00 32.00 66-00 000840
03 N415P11 WASHER, LOCK, #4 * 0000 EA 32.00 32.00 67-00 00084 1

\
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MODEL EA UNIT 000001
------- ECN ------
VL IDENTIFICATION NO.  NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY  ITEM/ FSCM CROSS
__ INC  QUT _ APPLY C Y TIME REF_DESG __ _REF
03 N226P9 NUT, HEX, #4-40 * 0000 EA 32.00 32.00 68-00 000842
03 __N334P1502 ___ RIVET,DOMED HD,BLIND B 0000 EA 50.00 50.00 69-00 000843
03~ N3IOAP16007 SCR, HEX HD, #10-32 B 0000 EA 30.00 30.00 70-00 000844
03 A-PS1420CM CLAMPING NUT B 0000 EA 9.00 9.00 71-00 00843 000845
03 N153P 16006 SCR, PH, #10-32 * 0000 EA 18.00 18.00 72-00 000846
_03__N153P15010 SCR, PH, #8-32 * 0000 EA 6.00 6.00 73-00 000847
03" N153P13016 SCR, PH, #6-32 B 0000 EA 13.00 13.00 74-00 000848
03 N415P13 WASHER, LOCK, #6 * 0000 EA 29.00 29.00 75-00 000849
03 N153P 15006 SCR, PH, #8-32 * 0000 EA 4.00 4.00 76-00 000850
_ 03__N153P13004 SCR, PH, #6-32 * 0000 EA 16.00 16.00 77-00 000851 _
03~ SNGOWRMAP2 SOLDER / QQ-5-571 8 5 0000 LB AR 78-00 000852
03 47A381037P1 LACING TAPE * 0000 FT AR 79-00 000853
03 *+*47E387062-80 BRKT,PWR SUPPLY SPRT M 0000 EA 8.00 8.00 80-00 000854
03 7022AD RELAY B 0000 EA 1.00 1.00 81-00 72962 000855
03 47038712161 ESD ELECT ASSY N M 0000 EA 1.00 1.00 82-00 000856
04 47D387063P1 PANEL M 0000 EA 1.00 1.00 1-00 000857
04 _47D387063P2 MOUNTING CHASIS M__ 0000 EA 1.00 1.00 2-00 000858
04 TKHU17A11-120 RELAY B 5 0000 EA 6.00 6.00 3-00 77342 000859
04 KHU17D11-28 RELAY B 0000 EA 1.00 1.00 4-00 77342 000860
04 47-61-201-10 CAPTIVE SCREW M 0000 EA 4.00 4.00 5-00 94222 000861
04 __N678P 13007 ___SCR,FLH 6-32 X .44LG M__ 0000 EA 4.00 4.00 6-00 000862
04~ N415P13 WASHER, LOCK, #6 * 0000 EA 6.00 6.00 7-00 000863
04 N226P13 NUT ,PLAIN HEX, #6-32 * 0000 EA 4.00 4.00 8-00 000864
04 N226P7 NUT, HEX 3-48 M 0000 EA 7.00 7.00 9-00 000865
04 N415P9 WASHER,LOCK, EXT T #3 M_ 0000 EA 7.00 7.00 10-00 000866
04 ~1Na005 DIODE B 0000 EA 1.00 1.00 11-00 000867
04  4TAIB1044PAR SLEEVING, TEFLON * 0000 FT AR 12-00 000868
04 47A387125 WIRE LIST X 0000 EA X 13-00 000869
04 _MRA20PJ CONNECTOR o M___ 0000 EA 1.00 1.00 14-00 79376 000870
04 "65TV-15 TERMINAL STRIP M 0000 EA 1.00 1.00 15-00 53337 000871
04 TC6-15 COVER, TERM STRIP M 0000 EA 1.00 1.00 16-00 53337 000872
04 N195P 1306 SCR,PNH 6-20 X .375LG M 0000 EA 2.00 2.00 17-00 000873
04 44A0111-20-9 WIRE, AWG #20 B 5 0000 FT AR 18-00 06090 000874
04 AWG-20-TYPE-S WIRE, BUS/QQ-W-343 8 0000 FT AR 19-00 000875
04 470387022 SCHEMATIC X 0000 EA X 20-00 000876
04 47A380052 ELECTRICAL FAB. STD X 5 0000 EA X 21-00 000877
_04__47A380102P1 FINISH M__ 0000 ar AR 22-00 000878
04 SNGOWRMAP2 SOLDER / 00-5-571 B 5 0000 LB AR 23-00 000B79
04 47A381037P1 LACING TAPE * 0000 FY AR 24-00 000880
04 47A380071PAR SLEEVING, SHRINK * 0000 FT AR 25-00 00088 1
03 47038713061 "G" SWITCH TEST ELEK M 0000 EA 1.00 1.00 83-00 000882
04 47D387129P1 PANEL M 0000 EA 1.00 1.00 1-00 000883
04 470387129P2 MOUNTING CHASSIS M__ 0000 EA 1.00 1.00 2-00 000884 _
01 47-61-201-10 CAPTIVE SCREW M 0000 EA 4.00 4.00 3-00 94222 000885
04 4156-14-1 TERMINAL M 0000 EA 8.00 8.00 4-00 17117 000886
04 KHU1TA17-120 RELAY M 0000 EA 6. 6.00 5-00 77342 0O00BB7

i
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. MODEL EA UNIT 000001 :
——————— ECN ------

LVL IDENTIFICATION NO.  NOMENCLATURE OwG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY  ITEM/ FSCM CROSS
. a INC  OUT _ APPLY C Y TIME REF DESG REF
04  MJ1000 TRANSISTOR B 5 0000 EA 1.00 1.00 6-00 04713 000888
04 177-3-62 INSULATOR B 5 0000 EA 1.00 1.00 7-00 05820 000889
04 MD-3452-G SOCKET,T0-3 B 5 0000 EA 1.00 1.00 8-00 06770 000890
04 120-2 GREASE , THERMAL B 5 0000 0z AR 9-00 05820 000891
04 LM10OCH OPERATIONAL AMPLIFIER B 7 0000 EA 1.00 1.00 10-00 27014 OOOB92
04 _6140-188-1 SOCKET, 8 PIN M__ 0000 EA 1.00 1.00 11-00 17117 000893
04 3059J-1-102M POTENTIOMETER M 0000 EA 2.00 2.00 12-00 32997 000894
04 WBR1000-50 CAPACITOR B 5 0000 EA 1.00 1.00 13-00 14655 000895
04  150D105X9035A2 CAPACITOR B 5 0000 EA 1.00 1.00 14-00 56289 000896
04 41F2RO RESISTOR, 2 OHM M__ 0000 EA 1.00 1.00 15-00 03615 000897
04 RNGSC1004F RESISTOR, 1M OHM B 5 0000 EA 1.00 i.00 16-00 000898
04 MRA20PJ CONNECTOR M 0000 EA 1.00 1.00 17-00 79376 000899
04  &STV-10 TERMINAL STRIP M 0000 EA 1.00 1.00 18-00 53337 000900
04 _TC6-10 COVER, TERM. STRIP M__ 0000 €A 1.00 1.00 19-00 53337 000901
04 47A387128 WIRE LIST X 0000 EA X 20-00 000902
04 470387122 SCHEMATIC X 0000 EA X 21-00 000903
04 N678P 13007 SCR,FLH 6-32 X .44LG M 0000 EA 4.00 4.00 22-00 000904

N415P 13 WASHER, LOCK, #6 * 0000 EA 8.00 8.00 23-00 000905
04~ N226P13 NUT,PLATN HEX, #6-32 % 0000 EA 4.00 4.00 24-00 000906
04 N226P7 NUT, HEX 3-48 M 0000 EA 6.00 6.00 25-00 000907
04 N415P9 WASHER,LOCK, EXT T #3 M 0000 EA 6.00 6.00 26-00 000908
04_ N195P1306 SCR,PNH 6-20 X .375LG M__ 0000 EA 2.00 2.00 27-00 000909
04~ N153P13010 SCREW, PAN HD. #6-32 M 0000 EA 2.00 2.00 28-00 000910
04 NG678P9008 SCREW,FLAT HD. #4-40 M 0000 EA 1.00 1.00 29-00 000911
04 N415PH14 WASHER, LOCK, #4 * 0000 EA 1.00 1.00 30-00 000912
04_ N226P9 NUT, HEX, #4-40 * 0000 EA 1.00 1.00 31-00 000913
04~ 47A3B0052 ELECTRICAL FAB. STD X 5 0000 EA X 32-00 000914
04 44A0111-20-9 WIRE, AWG #20 B 5 0000 FT AR 33-00 06090 000915
04 AWG-20-TYPE-S WIRE, BUS/QQ-W-343 B 0000 FT AR 34-00 000916
04__47A380102P 1 FINISH M_ 0000 QT AR 35-00 000917
04~ SNGOWRMAP2 SOLDER / QO-5-571 B 5 0000 LB AR 36-00 000918
04 47A381037P1 LACING TAPE * 0000 FT AR 37-00 000919
04  47A380071PAR SLEEVING, SHRINK * 0000 FT AR a8-00 000920
04 _A4TA381044PAR SLEEVING, TEFLON * 0000 FT AR 39-00 00082 1
03 47D3871326G1 ICE DETECTOR ELEK M 0000 EA 1.00 1.00 84-00 000922
03 MRA20SUH1 CONNECTOR B 0000 EA 3.00 3.00 85-00 79376 000923
03 __*+47E387062-86 WIRE DUCT M__ 0000 EA 4.00 4.00 86-00 000924
03 **¥47E387062-87 WIRE DUCT COVER M 0000 EA 4.00 4.00 87-00 000925
03 **47E387062-88 CIRCUIT BKR PANEL M 0000 EA 1.00 1.00 88-00 000926
03 . 112-220-101 CIRCUIT BKR (20A) B 0000 EA 2.00 2.00 89-00 77342 000927
03 112-215-101 CIRCUIT BKR (15A) B 0000 EA 7.00 7.00 90-00 77342 000928
03 ‘112-210-101 CIRCUIT BKR (10A) * 0000 EA 7.00 7.00 91-00 77342 000929
03  112-205-101 CIRCUIT BKR (5A) B 0000 EA 2.00 2.00 92-00 77342 000930
03 1422552 POWER BLOCK (2 CKT) M 0000 EA 1.00 1.00 93-00 26405 000931
03__ 1423552 POWER BLOCK (3 CKT) M 0000 EA 1.00 1.00 94-00 26405 000932
03 *+47£387062-95 SAFETY SHIELD M 0000 EA 1.00 1.00 95-00 000933
03 4697-1032-55-20 HEX M & F STANDOFF M 0000 EA 12.00 12.00 96-00 $5566 000934
03 24205 COMPOUND, (LOCKTITE) * 0000 O2 AR 97-00 05972 000935

K
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_ MODEL EA_ UNIT 000001 _
------- ECN ------
LVL IDENTIFICATION NO.  NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY  ITEM/ FSCM CROSS
o INC  OUT _APPLY C Y TIME REF_DESG REF
03 74755 PRIMER * 0000 OZ AR 98-00 05972 000936
03 **47E387062-99 SPACER M 0000 EA 13.00 13.00 99-00 000937
03  **47E38B7062-100 SUPPORT, (04-04-42-8) M 0000 EA 13.00 i3.00 100-00 000938
03 *%47E387062-101 BUS BAR M 0000 EA 1.00 1.00 101-00 000939
03 **47E387062-102 BUS BAR M 0000 EA 1.00 1.00 102-00 000940
03 **47E387062-103 _ BUS BAR M__ 0000 EA 1.00 1.00 103-00 00094 1
03 %%47E3B87062-104 BUS BAR M 0000 EA 1.00 1.00 104-00 000942
03 **47E387062-105 CONNECTION M 0000 EA 130.00 130.00 105-00 000943
03 ++47E387062-106 CONNECTION M 0000 EA 62.00 62.00 106-00 000944
03 _**47E3B7062-107 CONNECTION M__ 0000 EA 4.00 4.00 107-00 000945
03 ~*¥47E387062-108 CONNECTION M 0000 EA 1.00 1.00 108-00 000946
03 *+47E387062-109 MARKERS (1 THRU 120) M 0000 EA 1.00 1.00 109-00 000947
03 **4TEI87062-110 MARKERS (1 THRU 14) M 0000 EA 1.00 1.00 110-00 000948
03 **47E387062-111 MARKERS (1 THRU 63) M__ 0000 EA 1.00 1.00 111-00 000949
03  FD15-50 PWR SUPPLY,+/- 15VDC M 0000 EA 1.00 1.00 112-00 14749 000950
03 B24N75 PWR SUPPLY, (24 VDC) M 0000 EA 1.00 1.00 113-00 14749 000951
03 B28N70 PWR SUPPLY, (28 vDC) M 0000 EA 1.00 1.00 114-00 14749 000952
03 B35FT40 PWR SUPPLY, (35 VDC) M__ 0000 EA 1.00 1.00 115-00 14749 000953
03~ 47A380071PAR SLEEVING, SHRINK * 0000 FT AR 116-00 000954
03 47A381043PAR SLEEVING, VINYL * 0000 FT AR 117-00 000955
03 44A0811-12-9 WIRE, AWG #12 B 5 0000 FT AR 118-00 06090 000956
_ 03 44A0111-16-9 WIRE, AWG #16 o B_5 0000 FT AR 119-00 06090 000957
03~ 44A0111-20-9 WIRE, AWG #20 B'5 0000 FT AR 120-00 06090 000958
03 1BRA-GFLX TERMINAL LUG, CRIMP B 5 0000 EA AR 121-00 56501 000959
03 10RC- 10FLX TERMINAL LUG, CRIMP B 0000 EA AR 122-00 56501 000960
03 **47E387062-123  BRKT, WIRING SUPPORT M __ 0000 EA 1.00 1.00 123-00 00096 1
02 47E3B7060G1 HIGH VOLTAGE CG ASSY M 0000 EA 1.00 1.00 17-00 000962
 03_ 47E387069G1 HIGH V CG DRILL ASSY M__ 0000 EA 1.00 1.00 1-00 000963
03~ 47D3B7009P1 GROUNDING XFMR M 0000 EA 1.00 1.00 2-00 000964
03 47C3B7013P1 GROUNDING RESISTOR M 0000 EA 2.00 2.00 3-00 000965
03 47D387010P 1 CURRENT XFMR M 0000 EA 6.00 6.00 4-00 000966
_03__47D387011P1 POTENTIAL XFMR M 0000 EA 3.00 3.00 5-00 000967
03 N24P25016 BOLT, HEX HEAD B8 0000 EA 12.00 12.00 6-00 000968
03 47D3B7110P1 BUS BAR M 0000 EA 1.00 1.00 7-00 000969
03 N673P35 EYE BOLT B 0000 EA 2.00 2.00 8-00 000970
03 470387109G1 FRONT PANEL M__ 0000 EA 1.00 1.00 8-00 000971
03 N227P25 NUT, HEX B 0000 EA 12.00 12.00 i0-00 000972
03 N415P75 WASHER, LOCK B 0000 EA 2.00 2.00 11-00 000973
03 N227P35 NUT, HEX B 0000 EA 2.00 2.00 12-00 000974
03 N415P37 WASHER, LOCK B 0000 EA 36.00 36.00 13-00 000975
03 N24P25008 BOLT, HEX HD 8 0000 EA 24.00 24.00 14-00 000976
03 N24P29020 BOLT, HEX HD B 0000 EA 36.00 36.00 15-00 000977
03 N415P50 WASHER, LOCK B 0000 EA 36.00 36.00 16-00 000978
03 _ N227P29 NUT, HEX B___ 0000 EA 36.00 36.00 17-00 000979
037 N27P21022 BOLT, HEX HD, SLOTTED B 0000 EA 10.00 10.00 18-00 000980
03 N415P25 WASHER, LOCK, (1/4) B 0000 EA 10.00 10.00 19-00 00098 1
03 N40OP41 WASHER, FLAT B 5 0000 EA 10.00 10.00 20-00 000982
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o MODEL EA UNIT 00000% B
——————— ECN -~----
LVL IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/ FSCM CROSS
- INC OUT APPLY C Y TIME REF DESG __REF
__O1 47E382590GH ROTOR BLADE ASSY M 0000 EA 1.00 1.00 4-00 000983
02 474382287P1 CENTER BLADE SECT M 0000 EA 1.00 1.00 1-00 000984
02 47E3IB1105G1 BOLSTER ASSY M 0000 EA 1.00 1.00 . 2-00 000985
03 4TE3B2301P1 N BOLSTER M 0000 EA 2.00 2.00 1-00 000986
03 47D382550G1 SFT,TEETER BRG ASSY ‘M 0000 EA 1.00 1.00 2-00 000987
04 __47D382550P 1 CLOTH,FIBERGLASS M 0000 FT AR 1-00 000988
04  47D382550P2 ADHESIVE M 0000 02z AR 2-00 000989
04 47D382397G1 TEETER PVT SFT ASSY M 0000 EA 1.00 1.00 3-00 000990
05 47D382397P1 TEETER PIVOT SHAFT M 0000 EA 1.00 1,00 1-00 000991
05  47C382390P 1 PLUG, SHAFT TEETER M 0000 EA 2.00 2.00 2-00 000992
03 47C3B2551G1 TEETER RESTR ASSY M 0000 EA 4.00 4.00 3-00 000993
" '047747Cc3B2551P1 CLOTH, FIBERGLASS M 0000 FT AR 1-00 000994
04 47C38B2551P2 ADHESIVE, EPOXY M 0000 02 AR 2-00 000995
04 47C3B2351P1 TEETER SPRT INNER M 0000 EA 1.00 4.00 3-00 000996
" 03 47C382551G2 TEETEER RESTR ASSY M 0000 EA 4.00 4.00 4-00 000997
04  47C3B2551P1 CLOTH, FIBERGLASS M 0000 FT AR 1-00 000998
04 47C382551P2 _ADHESIVE, EPOXY M 0000 0z AR 2-00 000999
04 47C382350P1 TEETER SPRT OUTER M 0000 EA 1.00 4.00 4-00 001000
03 47C382552G1 BOLSTER INSR ASSY M 0000 EA 2.00 2.00 5-00 001001
04 47C3B2552P1 CLOTH, FIBERGLASS M 0000 FT AR 1-00 001002
04 47C382552P2 ADHESIVE M 0000 0Z AR 2-00 001003
04 47E3B2403P1 INSERT,BOLSTER M 0000 €A 1.00 2.00 3-00 001004
03 *%47E381105-6 EPOXY, THICKENED" B 0000 EA AR 6-00 001005
02 47J381090P1 INNER BLADE SECTION M 0000 EA 2.00 2.00 3-00 001006
02 47J381097P1 OUTER BLADE SECTION M__ 0000 EA 2.00 2.00 4-00 001007
02 A4T7E3IB1089P1 TRAILING EDGE INSTL M 0000 EA 2.00 2.00 5-00 001008
02 47E3B1089P2 TRAILING EDGE INSTL M 0000 EA 2.00 2.00 6-00 001009
02 47E381089P3 TRAILING EDGE INSTL M 0000 EA 2.00 2.00 7-00 001010
02__47E3B2610G1 AILERON INSTALLATION M 0000 EA 2.00 2.00 8-00 001011
03 *+47E382610-1 AIL SECT,INDB DRIVE M 0000 EA 2.00 4.00 1-00 001012
03 ¥+¥47E382610-2 AIL SECT,INBD TRAIL M 0000 EA 2.00 4.00 2-00 001013
03 **47E382610-3 AIL SECT,CENTER DR ) M 0000 EA 2.00 4.00 3-00 001014
037 **47€382610-4 ATL SECT,.CENTER TR M 0000 EA 2.00 4.00 4-00 001015
03 **47€382610-5 AIL SECT,0UTBD DRIVE M 0000 EA 2.00 4.00 5-00 001016
03 *+47E382610-6 AIL SECT,OUTBD TRAIL M 0000 EA 2.00 4.00 6-00 001017
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MODEL EA UNIT 000001

——————— ECN ------
LVL IDENTIFICATION NO. NOMENCLATURE DwWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/ FSCM CROSS
o INC  OUT APPLY C Y TIME REF DESG REF
03 **47E382610-7 HINGE FITTING, INBD M 0000 EA 2.00 4.00 7-00 oo1018
03 **47E382610-8 HINGE FITTING, INBD M 0000 EA 2.00 4.00 8-00 001019
03 **47E382610-9 HINGE FITTING,CENTER M 0000 EA 2.00 4.00 9-00 001020
03 **47E382610-10 HINGE FITTING,CENTER M 0000 EA 2.00 4.00 10-00 0010214
03 **47E382610-11 HINGE FITTING,OUTBD M 0000 EA 2.00 4.00 11-00 001022
_03  **47E382610-12 HINGE FITTING,OUTBD M 0000 EA 2.00 4.00 12-00 001023
03  *¥47E382610-13 HINGE FITTING,TIP M 0000 EA 2.00 4.00 13-00 001024
03 47C381115P1 ACTUATOR B 0000 EA 6.00 12.00 14-00 001025
03 MXJRR-10AS ROD END,MALE 8 0000 EA 6.00 12.00 15-00 73143 001026
03 FXJRR-10AS ROD END,FEMALE M 0000 EA 6.00 12.00 16-00 73143 001027
03 47C3810B87P1 NUT M 0000 EA 28.00 56 .00 17-00 001028
03 47C381088P1 WASHER, 1.00 DIA M 0000 EA 28.00 56 .00 18-00 001029
03 *+47E382610~19 PIN,SPECIAL M 0000 EA 6.00 12.00 19-00 001030
03 N90OP62C RING,RETAINING . B 0000 EA 12.00 24.00 20-00 001031
03~ N4032Pi7C WASHER, SHIM B 0000 EA 6.00 12.00 21-00 001032
03 *+%47E382610-22 STUD, SPECIAL M 0000 EA 6.00 12.00 22-00 001033
03 **47E3B2610-23 PIN,HOLLOW SPECIAL M 0000 EA 6.00 12.00 23-00 001034
03 **47E382610-24 SPACER SLEEVE M 0000 EA 12.00 24.00 24-00 001035
03 **47E382610-25 SPACER SLEEVE M 0000 EA 6.00 12.00 25-00 001036
03 **47E382610-26 WASHER, SHIM M 0000 EA 18.00 36.00 26-00 001037
03 **47E382610-27 WASHER, SPECIAL M 0000 EA 24.00 48.00 27-00 001038
03 N271P35 NUT B 0000 EA 24.00 48.00 28-00 001039
03 **47E382610-29 SHOULDER PIN M 0000 EA 12.00 24.00 29-00 001040
03 *+47E382610-30 SPACER SLEEVE M 0000 EA 24.00 48.00 30-00 001041
03 **47E3B2610-31 PIN M 0000 EA 6.00 12.00 31-00 001042
03 _NIOOP75C RING,RETAINING B 0000 EA 12.00 24.00 32-00 001043
03 T N402P1BC WASHER 3/4"DIA B 5 0000 EA 12.00 24 .00 33-00 001044
(03 MODEL-RC SHOCK ABSORBER B 0000 EA 8.00 16.00 34-00 94389 001045
03 **47E382610-35 ACTUATOR ARM, ADY M 0000 EA 8.00 16.00 35-00 001046
03 N94P75024 SCREW, SHOULDER B 0000 EA 8.00 16.00 36-00 001047
03 N264P33B LOCKNUT B 0000 EA 40.00 80.00 37-00 001048
03 N402P17B WASHER B 0000 EA 40.00 80.00 38-00 Q01049
03 N22P33036B SCREW,HEX HD B8 0000 EA 32.00 64.00 39-00 001050
02 47E382582G1 BLADE TIP ATCH ASSY M 0000 EA 2.00 2.00 9-00 001051
03 **AT7E382582-1 ATCH STRIP-NOSE SECT M 0000 EA 2.00 4.00 1-00 001052

_03__47E382334P1 TIP,BLADE M 0000 EA 2.00 4.00 2-00 001053 _
03 D170-RF-6-6-5 INSERT,DELRIN B 0000 EA 10.00 20.00 3-00 001054
03 N50P24020C SCREW,HEX HD B 0000 EA 10.00 20.00 4-00 001055
03 N400P43 WASHER, FLAT B 0000 EA 10.00 20.00 5-00 001056
03 **47E3B2582-6 ATCH STRIP-UPPER FWD M 0000 EA 2.00 4.00 6-00 001057
03 **47E382582-7 ATCH STRIP-UPPER AFT M 0000 EA 2.00 4.00 7-00 001058
03 **47E382582-8 ATCH STRIP-LOWER FWD M 0000 EA 2.00 4.00 8-00 001053
03 **4TE382582-9 ATCH STRIP-LOWER AFT M 0000 EA 2.00 4.00 9-00 001060
_03_ 47E382582P10 ADHESIVE , EPOXY B 0000 PT AR 10-00 001061
03 47E3B2582P11 GLASSFIBER CLOTH B 0000 FT AR 11-00 001062
03 A15F7A1 SILICONE POTTING RTV B 0000 PT AR 12-00 001063
03 N197P2440 SCERW,WOOD,FLAT HD B 0000 EA AR 13-00 001064
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7241-1 TOPDOWN BREAKDOWN FOR ASSEMBLY 47E382304G1 WTG ASSY, MOD-5A 06/15/84  PAGE 26
o MODEL EA UNIT 000001 .

LVL IDENTIFICATION NO. NOMENCLATURE PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY  ITEM/ FSCM CROSS
o L APPLY C Y TIME REF DESG REF
03 **47E382469-5 EPOXY, ASBESTOS B 0000 QT AR 5-00 001102

03 47B38B2467P2 RETAINER / COVER M 0000 EA 2.00 4.00 6-00 001103

03 N678P21010 SCREW, 100 DEG CSK B 0000 EA 10.00 20.00 7-00 001104

03 47B382470P1 GASKET, COVER M 0000 EA 2.00 4.00 92-00 001105
"'027 47E3B2400G1 LIGHTING PROT INSTL M 0000 EA 2.00 2.00 14-00 001106

03 **47E382400-1 GROUND STRAP,BRAIDED M 0000 EA 6.00 12.00 1-00 001107
_ 03 N46P20B SCREW,STEEL CAP B 0000 EA 6.00 12.00 2-00 001108

03 47E£382400P3 LIGHTING STRIP M 0000 FT AR 3-00 001109

03 47E382400P4 SPLICE PLATE M 0000 EA 16.00 32.00 4-00 001110

03 *+47E38B2400-5 EPOXT,WEST SYSTEM B 0000 PT AR 5-00 001111

03 47E38B2400P6 SHIM M__ 0000 EA 2.00 4.00 6-00 001112

03 N197P816 SCREW,WOOD B 0000 EA 32.00 64 .00 7-00 001113

03 72-08116 EPOXY ,CONDUCTIVE B 0000 PT AR 8-00 07700 001114

03 72-00005 CAULKING, CONDUCTIVE B 0000 PT AR 9-00 07700 001115
03 **47E382400-10 R.T.V,TEFLON B 0000 PT AR 10-00 001116

03 **47E382400-11 JOINT COMPOUND, ELEC B 0000 PT AR 11-00 09922 001117

03 47A380009 DES. REQMTS,ROTOR BL X 0000 EA X 12-00 001118
02 **47E382590-15 BUMPER INSTL M 0000 EA 1.00 1.00 15-00 001119

02 **47E382590-16 TETHER RETENN INSTL M 0000 EA 2.00 2.00 16-00 001120

02 *+*47€382590-17 ELEC INSTM INSTL M 0000 EA 1.00 1.00 17-00 001121

02 470382330G1 BLADE HYDRAULIC INST M 0000 EA 1.00 1.00 18-00 001122

03~ 47J3B2330P1 " TUBING HVYDRAULIC M 0000 FT 720.00 720.00 1-00 001123

03 479382330P2 TUBING HYDRAULIC M 0000 FT 480.00 480.00 2-00 001124

03 47C381066P2 HOSE ASSY M 0000 EA 6.00 6.00 3-00 001125
03 __47C38B1066P 1 HOSE ASSY M 0000 EA 4.00 4.00 4-00 001126

03~ 47€E3B2357G1 BRACKET, INBOARD . M 0000 EA 2.00 2.00 5-00 001127

04 47E382357P1 BRACKET M 0000 EA 1.00 2.00 1-00 oo1128
04 N926P225 INSERT,COIL THD 8 0000 EA 5.00 10.00 2-00 001129

03 47D382358P1 BRKT, OUTBOARD M 0000 EA 2.00 2.00 6-00 001130

03 47C382336G1 BRKT,CLAMP MODIFIED M 0000 EA 38.00 38.00 7-00 001131

01  47C382336P 1 BRACKET , ANGLE M 0000 EA 2.00 76.00 1-00 001132

04 47C3B1072P3 CLAMP UNIT M 0000 EA 1.00 38.00 2-00 001133
03 47C382336G2 BRKT,CLAMP MODIFIED M 0000 EA 8.00 8.00 8-00 001134

04 47C382336P1 BRACKET, ANGLE M 0000 EA 2.00 16.00 1-00 001135

04 47C381072P3 CLAMP UNIT M 0000 EA 1.00 8.00 2-00 001136
"T03 47c38i1072P2 CLAMP UNIT M 0000 EA 52.00 52.00 9-00 001137

03 47c3s1072P1 CLAMP UNIT M 0000 EA 4.00 4.00 10-00 001138

03 47C382335P2 TUBE ADAPTER M 0000 EA 6.00 6.00 11-00 001139

732
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MODEL EA UNIT 000001

------- ECN ------
LVL IDENTIFICATION NO.  NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY  ITEM/ FSCM CROSS
INC  OUT _ APPLY C Y TIME REF_DESG REF
03 47C382335P1 TUBE ADAPTER M 0000 EA 4.00 4.00 12-00 001140
03 C-MA-32 ADAPTER, MDUNT ING ‘B___0000 EA 8.00 8.00 13-00 30780 001141
03 478382338P1 STUD, MOUNTING M 0000 EA 10.00 10.00 14-00 001142
03 C-SN-32 NUT, STACKING B 5 0000 EA 332.00 332.00 15-00 30780 001143
03 C-TA-32 ADAPTER, THREADED B 5 0000 EA 166.00 166.00 16-00 30780 001144
03 47C382337P1 ADAPTER, TUBE M 0000 EA 12.00 12.00 17-00 001145
03~ 100-B-FBSS ADAPTER, TUBE B 0000 EA 8.00 8.00 18-00 97576 001146
03 900-14SS UNION, BULKHEAD B 0000 EA 6.00 6.00 19-00 97576 001147
03 900-8SS UNION, BULKHEAD B 0000 EA 4.00 4.00 20-00 97576 001148
03 _47C382349P1 SLEEVE,SPLIT M___ 0000 EA 150.00 150.00 21-00 001149
03 T47c382349pP2 SLEEVE,SPLIT M 0000 EA 100.00 100.00 22-00 001150
03 C-SB-32-16 BUSHING, SPLIT B 5 0000 EA 150.00 150.00 23-00 30780 001151
03 C-SB-32-14 BUSHING, SPLIT B 0000 EA 6.00 6.00 24-00 30780 001152
_03_ C-5B-32-10 BUSHING, SPLIT B 0000 EA 100.00 100.00 25-00 30780 001153
03~ ¢-58-32-8 BUSHING, SPLIT B 5 0000 EA 4.00 4.00 26-00 30780 001154
03 47D382361G1 BASE ,HOSE SUPPORT M 0000 EA 2.00 2.00 27-00 001155
04 47D382361P 1 PLATE M__ 0000 EA 1.00 2.00 1-00 001156
04 ~ 47038236 1P2 PAD M~ 0000 EA 1.00 2.00 2-00 001157
04 N926P225 INSERT,COIL THD B 0000 EA 4.00 8.00 3-00 001158
04 *+*+47D382361-4 ADHESTVE B 0000 PT AR 4-00 001159
03 47C382360G1 SUPPORT ,HOSE M 0000 EA 2,00 2.00 28-00 001160
04 47C382360P1 PLATE M 0000 EA 1.00 2.00 1-00 001161
04 47C382360P2 PAD M__ 0000 EA 1.00 2.00 2-00 001162
037 N926P225 INSERT,COIL THD B 0000 EA 2.00 4.00 3-00 601163
04 *+47C382360-4 ADHESIVE B 0000 PT AR 4-00 001164
03 __47C382359P1 PLATE M M 0000 EA 4.00 4.00 29-00 001160 O
03 47B382373P1 SPACER M 0000 EA 8.00 8.00 30-00 co11ee" 2
03 478382373P2 SPACER M 0000 EA 8.00 8.00 31-00 001167 &)
03 4783823733 SPACER M 0000 EA 8.00 8.00 32-00 0011680) =
03 _C-B-32 BOLT, .375-16 1.00 LG B 5 0000 EA 322,00 322.00 33-00 30780 0011690 ™=
037 C-N-32 NUT, .375-16 ' B 5 0000 EA 8.00 8.00 34-00 30780 001170 I
03 C-LW-32 LOCKWASHER "B 5 0000 EA 330.00 330.00 35-00 30780 001171 3
03 N727P29024B BOLT, .500-13 1.50 LG B 0000 EA 16.00 16.00 36-00 001172 T
03 N405P45B WASHER, LOCK B 5 0000 EA 16 .00 16.00 37-00 001173 5% 2
03~ "NA05P43B LOCKWASHER - MEDIUM B 5 0000 EA 248.00 248700 38-00 001174 — I}
03 N22P25012B BOLT, .375-16 .75 LG B8 0000 EA 104.00 104.00 39-00 001175 = o
03 N22P250208 BOLT 3/8-16 X 1-1/4"* B 5 0000 EA 28.00 28.00 40-00 001176 < &
_ 03__N22P250388B BOLT, .375-16 2.38 LG B 0000 EA 4.00 4.00 41-00 001177
03  N22P25042B BOLT..375-16 2.88 LG B 0000 EA 4.00 4.00 42-00 001178
03 N22P25074B BOLT, .375-16 4.62 LG 8 0000 EA 4.00 4.00 43-00 001179
03 **47U382330-44 SLEEVING M 0000 EA 4.00 4.00 44-00 001180
__ 03 _**47J382330-45 SLEEVING, SHRINK M 0000 EA 8.00 8.00 45-00 001181
03 "N22P250348 BOLT, .375-16 2.12 LG B 0000 EA 8.00 8.00 46-00 001182
03  **470382330-47 BRAZING ALLOY B 0000 EA AR 47-00 001183
03 47C382336G3 BRKT, CLAMP M 0000 EA 6.00 6.00 48-00 001184

SVt 3-31-79
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o MODEL EA UNIT 000001
------- ECN -~~---
LVL IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/ FSCM CROSS
o INC DOUT APPLY C Y TIME REF DESG REF
04 47C382336P1 BRACKET, ANGLE M 0000 EA 2.00 12.00 1-00 001185
04 47C381072P3 CLAMP UNIT M 0000 EA 1.00 6.00 2-00 001186
02 - 47D382406 GEOMETRY DWG X 0000 EA X 19-00 001187
02 A47E382460 _ BLADE TOLERANCE DWG X 0000 EA X 20-00 001188
02 **47E382590-21 CONNECTING PLATE M 0000 EA 2.00 2.00 21-00 001189
02 **47E382590-22 CONNECTING PLATE M 0000 EA 2.00 2.00 22-00 001190
02 47E3B2590P23 ADHESIVE , EPOXY 8 0000 PT AR 23-00 001191
02 __47E382605G1 TEETER BRG/RSTR INST M 0000 EA 1.00 1.00 24-00 001192
03 A47E382602P2 YOKE BRG CAP M 0000 EA 2.00 2.00 1-00 001193
03 A47E382583G1 TEETER HUB/BRG ASSY M 0000 EA 2.00 2.00 2-00 001194
" "04 4a7D3B1114P1 BRG,RADIAL-TEETER M 0000 EA 1.00 2.00 1-00 001195
04 A47E382581P1 HUB, BRG - TEETER M 0000 EA 1.00 2.00 2-00 001196
04 47E3B2583P3 DOWEL PIN M 0000 EA 3.00 6.00 3-00 001197
03 47€3B1093P1 BGR THRUST TEETER M 0000 EA 2.00 2.00 3-00 001198
03 47B382396P1 SHIM,BRG M 0000 EA 2.00 2.00 4-00 001199
03 47D381101P1 SHRINK DISC M 0000 EA 2.00 2.00 5-00 001200
03__N0O60 LOCKNUT, TYPE SD B 0000 EA 2.00 2.00 6-00 80648 001201
03 P60 LOCK PLATE B 0000 EA 2.00 2.00 7-00 80648 001202
03 V1120E SEAL-VEE RING B 0000 EA 2.00 2.00 8-00 001203
03 47D38B2352G1 TEETER ARM ASSY M 0000 EA 4.00 4.00 9-00 001204
04~ 47D082352P1 TEETER ARM M 0000 EA 1.00 4.00 1-00 001205
04 47D382352P2 RETAINING RING M 0000 EA 1.00 4.00 2-00 001206
04 GE160TG3IAS-2RS MONO BEARING B 0000 EA 1.00 4.00 3-00 52676 001207
04 N22BP21014B BOLT,LOCK B 0000 EA 8.00 32.00 4-00 001208
04 N402P11B WASHER, NARROW B S 0000 EA 8.00 32.00 5-00 001209
03 47C382353P1 TEETER SUPPORT PIN M 0000 EA 4.00 4.00 10-00 001210
03 N22BPB2080B BOLT,LOCK B 0000 EA 36.00 36.00 11-00 001211
03 N402P20B WASHER - B 0000 EA 36.00 36.00 12-00 001212
03 A47E382488P1 PRE-LOAD FIXTURE M 0000 EA 2.00 2.00 13-00 001213
03 **47E382605-14 PRE-LOAD COLLAR M 0000 EA 2.00 2.00 14-00 001214
03 *+47E3B2605-15 LOADING STUD M 0000 EA 6.00 6.00 15-00 001215
03  **a7E382605-16 HYDR EXTENDER M 0000 EA 2.00 2.00 16-00 001216
03 N22BP290208 BOLT, SLFLKG 8 0000 EA 24.00 24.00 17-00 001217
03 NA402P15B WASHER B 0000 EA 24.00 24.00 18-00 001218
_ 03 47E382605P19 PIN M 0000 EA 4.00 4.00 19-00 001219
02 N197P2048 SCREW, WOOD B 0000 EA AR 25-00 001220
02 **47E382590-26 BUTT WEDGE-REAR SPAR M 0000 EA 2.00 2.00 26-00 001221
02 _**47E382590-27 JOINT WEDGE-UPPER M 0000 EA 2.00 2.00 27-00 001222
02 **47EA82590-28 JOINT WEDGE-LOWER M 0000 EA 2.00 2.00 28-00 001223
02 47A380009 DES. REQMTS,ROTOR BL X 0000 EA X 29-00 001224
02 47D382406 GEOMETRY DWG X 0000 EA X 30-00 001225
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o MODEL EA UNIT 000001 )
LVL IDENTIFICATION NO. NOMENCLATURE PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/ FSCM CROSS
_ APPLY C Y TIME REF DESG REF
02 47E382460 BLADE TOLERANCE DWG X 0000 EA X 31-00 001226
_ 02 47E382440 SCHEM ROTOR HYDR SYS X 0000 EA X 32-00 001227
02 47A382285 PROFILE COORDINATES X 0000 EA X 33-00 001228
01 A47E382607G1 YOKE / NACELLE INSTL M 0000 EA 1.00 1.00 5-00 001229
02  4TE382597G1 NACELLE OVERALL ASSY X 0000 EA X 1-00 001230
02 47E382601G1t YOKE ASSY X 0000 EA X 2-00 001231
02 47TE3B82599G1 SLIP RING INST M 0000 EA 1.00 1.00 3-00 001232
"03 T **~47E382599-1 SUPPORT TUBE M 0000 EA 1.00 1.00 1-00 001233
03 **47E382599-2 SUPPORT PADS M 0000 EA 2.00 2.00 2-00 001234
03 A47EJ3824B6P1 SIDE SUPPORT M 0000 EA 1.00 1.00 3-00 001235
03 47D381018 ELEC INTERFACE X 0000 EA X 4-00 001236
T 03 470381020P1 ROTOR SLIPRING UNIT M 0000 EA 1.00 1.00 5-00 001237
03 47C381111P1 BELLOWS JOINT M 0000 EA 1.00 1.00 6-00 001238
03 **47€382599-7 CONDUIT TIE BLOCK M 0000 EA 3.00 3.00 7-00 001239
03 *+¥47€382599-8 CONDUIT SPACER PAD M 0000 EA 6.00 6.00 8-00 001240
03 47E382599P9 CONDUIT 2.00 DIA M 0000 EA 3.00 3.00 9-00 001241
03 47E382599P10 CONDUIT 1.50 DIA M 0000 EA 6.00 6.00 10-00 001242
03 **47E382599-11 JUNCTION BOX M 0000 EA 1.00 1.00 11-00 001243
03 **47E£382599-12 SEALING COLLAR M 0000 EA 1.00 1.00 __12-00 001244
03 Ai5B36 ADHESIVE , EPOXY B 0000 02 AR 13-00 001245
03 B12833 ADHESIVE,AL TAPE B 0000 FT AR 14-00 001246
03 N22BP29016B BOLT,LOCK B 0000 EA 12.00 12.00 15-00 001247
03 N402P 158 __ WASHER B 0000 EA 16.00 16.00 16-00 001248
03~ N22P29032B BOLT B 0000 EA 4.00 4.00 17-00 001249
03 N264P29B NUT /2 B 5 0000 EA 4.00 4.00 18-00 001250
03 47E382599P19 ANGLES * M 0000 EA 2.00 2.00 19-00 001251
_03__47D381024P1 ROTARY POSITION SR M 0000 EA 1.00 1.00 20-00 001252
02 47E382496GH LOW SPEED BRAKE INST M 0000 EA 1.00 1.00 4-00 001253
_ 03 47E382495GH LOW SP BK SPRT ASSY M 0000 EA 2.00 2.00 1-00 001254
04 47E3B2407P1 LOW SP BK SPRT BRKT M 0000 EA 1.00 2.00 1-00 001255
04 47D3B2461P1 LOW SPEED BRAKE M Q000 EA 4.00 8.00 2-00 001256
04 47D382492P4 NUT PLATE M 0000 EA 2.00 4.00 3-00 001257
04 47D382492P2 NUT PLATE M 0000 EA 2.00 4.00 4-00 001258
04 47D382492P1 NUT PLATE M 0000 EA 1.00 2.00 5-00 001259
04 47D382492P3 NUT PLATE M 0000 EA 1.00 2.00 6-00 001260
- 04 47D382493P3 NUT PLATE M 0000 EA 2.00 4.00 7-00 001261
04 47D382493P1 NUT PLATE M 0000 EA 2.00 4.00 8-00 001262
04 47D382493P2 NUT PLATE M 0000 EA 1.00 2.00 9-00 001263
04 478382494P1 NUT PLATE M 0000 EA 8.00 16.00 10-00 001264
04 N46P220328B __SCREW, FLAT HD B 0000 EA 38.00 76 .00 11-00 001265
04 N402AP20B WASHER B 0000 EA 24.00 48,00 12-00 001266
04 47C3B1036P5 BOLT.FATIGUE RATED B 0000 EA 24.00 48.00 13-00 001267
03 47C381036P3 BOLT,FATIGUE RATED B 0000 EA 84.00 84.00 2-00 001268
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7241-1 TOPDOWN BREAKDOWN FOR ASSEMBLY d47E382304G1 WTG ASSY, MOD-5A 06/15/84  PAGE a1
o MODEL EA UNIT 000001 . } .
------- ECN ------
LVL IDENTIFICATION NO.  NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY  ITEM/ FSCM CROSS
] INC  OUT__ APPLY C Y TIME REF DESG REF
02 **47E387081-3 P.F. CAPACITOR M 0000 EA 1.00 1.00 3-00 001311
02 **47E387081-4 CYCLOCONVERTER M 0000 EA 1.00 1.00 4-00 001312
03~ #+a7€387081-5 SWITCHGEAR LINE-UP M 0000 EA 1.00 .00 5-00 00i313
02 **47E3BT7081-6 INTERFACE CABINET M 0000 EA 1.00 1.00 6-00 001314
02 *¥47TE3BT081-7 ELECTRONICS CABINET M 0000 EA 1.00 1.00 7-00 001315
02 _47A3B0068 30-KVA XFMR_SPEC M 0000 EA 1.00 1.00 8-00 001316
02 7474380014 STATION BATTERY SPEC M 0000 EA i.o0 1.00 9-00 001317
02 47A3B0067 CONT SYST U.P.S.SPEC M 0000 EA 1.00 1.00 10-00 001318
02 **ATE3BTOB1~11 ENG INSTR SUBSYSTEM M 0000 EA 1.00 1.00 11-00 001319
02 **47€387081-12 OFFICE_EQPT_INSTL M__ 0000 EA 1.00 1.00 12-00 001320
02 T¥*47E387081~13 HECO ELEC INTERFACE M 0000 EA i.00 1.00 13-00 001321
02 **47E387081-14 SITE OPERATOR TERM M 0000 EA 1.00 1.00 14-00 001322
02 **47E3B7081-15 FUSE PANELS M 0000 EA 2.00 2.00 15-00 001323
02 **47E3BTO0B1-16 AIR COND & HEATER M 0000 EA 1.00 1.00 16-00 001324
02 “*%A7EABTOBI-17 COM DATA SYSTEM M 0000 EA .00 1.00 17-00 001325
0? 47E3BT112G1 SYS DISPLAY PNL ASSY M 0000 EA 1.00 1.00 18-00 001326
03 _47D38B1060P1 VIDEO MONITOR M 0000 EA 1.00 1.00 1-00 001327
03 T47€387027G1 ASSY,WTG CONTROL PAN® ¥ 0000 EA 1.00 1.00 2-00 001328
04 47D387028P 1 PANEL , FRONT ,WTG CONT* * 0000 EA 1.00 1.00 1-00 001329
04__47D387029P 1 CONNECTOR PANEL, WTG* * 0000 EA 1.00 1.00 2-00 001330
047 CS-A-3-17 CHASSIS, SIDE B § 0000 EA 1.00 1.00 3-00 6666 001331
04 BC-A-17 BOTTOM COVER B 5 0000 EA 1.00 1.00 4-00 6666 001332
04 TC-A-17 TOP COVER B 5 0000 EA 1.00 1.00 5-00 6666 001333
04 FCA8 HANDLE B 5 0000 EA 2.00 2.00 6-00 08730 001334
04 CR104PBM92REC PUSHBUTTON, MUSHROOM * ¥ 0000 EA 1.00 1.00 7-00 2295 001335
04 CR104PSK47A92Z SWITCH,4 POSITION NO* * 0000 EA 1.00 1.00 8-00 2295 001336
04 20001 METER, 120V, 60HZ B § 0000 EA 1.00 1.00 8-00 74400 001337
04 CR103HC2001G INDICATOR LIGHT, GRE* * 0000 EA 1.00 1.00 10-00 2295 001338
04 CR10G3HC2001R INDICATOR LIGHT, RED * 0000 EA 1.00 i.00 11-00 2295 001339
04 GE327 LAMP * 0000 EA 2.00 2.00 12-00 8806 001340
04 N7003P14250 RESISTOR, WIRE WOUND* * 0000 EA 1.00 1.00 13-00 001341
04 PTO7SE-18-11P CONNECTOR ELEC 11 PIN * 0000 EA 1.00 1.00 14-00 77820 001342
04 17236 POWER CORD ' B 5 0000 EA 1.00 i.00 15-00 16428 001343
04 939 STRAIN RELIEF,SMITH B 5 0000 EA 1.00 1.00 16-00 83330 001344
04 47A380069P31 NAMEPLATE, IDENT (J1) * 0000 EA 1.00 1.00 17-00 001345
04 47A38B00G9P71 NAMEPLATE , IDENT (GND) * 0000 EA 1.00 1.00 18-00 001346
04 T NP-206417 NAMEPLATE B 5 0000 EA 1.00 .00 19-00 001347
04  47A380070P3 NPL, AN/REV STATUS * 0000 EA 1.00 1.00 20-00 001348
04 N153P 13005 SCREW, PAN HD * 0000 EA 2.00 2.00 21-00 001349
04 N153P15006 SCR, PH, #B-32 * 0000 EA 12.00 12.00 22-00 001350
04 N153P 16006 SCR, PH, #10-32 * 0000 EA 4.00 a.00 23-00 001351
04 N153P16012 SCREW,PAN HD #10-32X* * 0000 EA 1.00 1.00 24-00 001352
04 N678P 15008 SCREW, FLAT HD B 5 0000 EA 8.00 8.00 25-00 001353
04 N415P13 WASHER, LOCK, #6 ] * 0000 EA 2.00 2.00 26-00 001354
04 N4i5P16 WASHER, LOCK, #8 *+ 0000 EA 16.00 16.00 27-00 001355
04 N4QOP3g WASHER, FLAT, #10 * 0000 EA 2.00 2.00 28-00 001356
04 N415P19 WASHER, LOCK, #10 * 0000 EA 7.00 7.00 29-00 001357
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7241-1 TOPDOWN BREAKDOWN FOR ASSEMBLY 47E382304G1 WTG ASSY, MOD-5A 06/15/84  PAGE 32
MODEL EA UNIT 000001 &N

Lo

——————— ECN ------
LVL IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/ FSCM CROSS
o o __INC  QUT __ APPLY C Y TIME ) REF DESG REF
~
04  N226P13 NUT ,PLAIN HEX, #6-32 * 0000 EA 2.00 2.00 30-00 001358
04 N226P15 NUT, HEX, #8-32 i B 5 0000 EA 4.00 4.00 _31-00 001359
04 N226P16 NUT, HEX, #10-32 * 0000 EA 6.00 6.00 32-00 001360
04 1BRA-8FLX TERMINAL LUG,CRIMP(2* B 5 0000 EA 3.00 3.00 33-00 56501 001361
04 1BRA-10FLX TERMINAL LUG,CRIMP(2* B 5 0000 EA 1.00 1.00 34-00 56501 001362
04 RB4 WIRE JOINT * 0000 EA 1.00 1.00 35-00 56501 001363
04~ 44A0111-16-9 WIRE, AWG #16 B 5 0000 FT AR 36-00 06090 001364
04 RC6 WIRE JOINT * 0000 EA 1.00 1.00 37-00 56501 001365
04 47A3BOOTIPAR SLEEVING, SHRINK * 0000 FT AR 38-00 001366
_ 04 _ 47A381038P3 TAPE, LACING * 0000 FT AR 39-00 001367 _
04 ~ SNGOWRMAP2 SOLDER / QQ-5-571 8 5§ 0000 LB AR 40-00 001368
04 470387030 SCHEMATIC DIAGRAM EL* X 5 0000 EA X 41-00 001369
04 47A380052 ELECTRICAL FAB. STD X 5 0000 EA X 42-00 001370
03 47E387091G1 ASSY .GENERATOR PANEL M 0000 EA 1.00 1.00 3-00 001371
04 47E387105P1 PANEL, FRONT B 0000 EA 1.00 1.00 1-00 001372
04 _47E387091P2 PANEL, SIDE 8 0000 EA 1.00 1.00 2-00 001373
04 47D38B7106P1 PANEL, REAR B 0000 EA 1.00 1.00 3-00 001374
04 FCA4 HANDLE B 5 0000 EA 2.00 2.00 4-00 08730 001375
04 47D387107P1 SGL CD FR.,MODIFIED B 0000 EA 1.00 1.00 5-00 001376
04 47D387108P1 BRACKET, CARD FRAME ) B 0000 EA 1.00 1.00 6-00 001377
04~ DM-3100N DIGITAL, METER B 5 0000 EA 6.00 6.00 7-00 50521 001378
04 58-2073082 EDGE CONNECTOR B 5 0000 EA 6.00 6.00 8-00 50521 001379
04  47D387089G1 ASSY,.MTR SIG CONDTNR M 0000 EA 3.00 3.00 9-00 001380
05 A4TE3BT116P1Y DRILL & TRIM M 0000 EA 1.00 3.00 1-00 001381
05 AWG-22-TYPE-S BUS WIRE/QQ-W-343 B 5 0000 FT AR 2-00 001382
05 47A381044PAR SLEEVING, TEFLON * 0000 FT AR 3-00 001383
05 1C-314-SGT SOCKET, 14 PIN B 0000 EA 2.00 6.00 4-00 55322 001384
05 I1C-316-SGT SOCKET, 16 PIN B 0000 EA 4.00 12.00 5-00 55322 001385
05 SNGOWRMAP2 SOLDER / QQ-5-571 B 5 0000 LB AR 6-00 001386
05 47D387092 SCHEMATIC X 0000 EA X 7-00 001387
05 47A380052 ELECTRICAL FAB. STD X 5 0000 EA X 8-00 001388
05 INd 148 DIODE 8 7 0000 EA 1.00 3.00 CR1 -00 01295 001389
05 1Na148 DIODE B 7 0000 EA 1.00 3.00 CR2 -00 01295 001390
05 1N4148 DIODE B 7 0000 EA 1.00 3.00 CR3 -00 01295 001391
05 1N4148 ___ DIODE ~ 8 7 0000 EA 1.00 3.00 CR4 _ =00 01295 001392
‘05 TINATaa DIODE B 7 0000 EA 1.00 3.00 CRS ~-00 01295 001393
05 1N4148 DIODE B 7 0000 EA 1.00 3.00 CRé -00 01295 001394
05 1N4 148 DIODE B 7 O000 €A i.00 3.00 CR7 -00 01295 001395
05 IN4148 DIODE B 7 0000 EA 1.00 3.00 CR8 -00 01295 001396
05 INa148 DIODE 8 7 0000 EA 1.00 3.00 CR9 -00 01295 001397
05 CKROSBX22 KR CAPACITOR, 200 PF B 0000 EA 1.00 3.00 C1 -00 001398
05 199D 106X0010BB 1 CAPACITOR, 10 MFD 8 0000 EA 1.00 3.00 c2 -00 56289 001399
05 CKRDEBX103KR CAPACITOR, .01 MFD _ B 0000 EA 1.00 3.00 c3 -00 001400
05 CKROGBX104KR CAPACITOR, .1 MFD B 0000 EA 1.00 3.00 c4 -00 001401
05 CKROGBX 104KR CAPACITOR, .1 MFD B 0000 EA 1.00 3.00 ¢5 -00 001402
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 Ef -00 55322 001403
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o . MODEL EA UNIT 000001 )
——————— ECN ------ .
LVL IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/ FSCM CROSS
N INC  OUT _ APPLY C Y TIME . REF DESG REF
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E10 ~00 55322 001404
05 T-1R2-T ) TERMINAL B 0000 EA 1.00 3.00 E11. -00 55322 001405
05 T-1R2-T TERMINAL 8 0000 EA 1.00 3.00 E12 -00 55322 001406
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E13 ~00 55322 001407
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E14 -00 55322 001408
.05 T-1R2-7 TERMINAL B 0000 EA 1.00 3.00 E1S ~00 55322 001409
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E16 ~00 55322 001410
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E{7 ~00 55322 001411
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E18B ~00 55322 001412
05 _T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E19 ~00 55322 001413
05 T-1R2°T N TERMINAL B 0000 EA 1.00 3.00 €2 ~00 55322 001414
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E3 ~-00 55322 001415
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E4 -00 55322 001416
05 _T-1R2-T_ TERMINAL B 0000 EA 1.00 3.00 E5___ -00 55322 001417
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E6 -00 55322 001418
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E7 -00 55322 001419
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 EB8 ~-00 55322 001420
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E9 ~00 55322 001421
05 53151-1 RELAY B 7 0000 EA 1.00 3.00 K1 -00 18342 001422
05 53451-1 RELAY B8 7 0000 EA 1.00 3.00 K2 -00 18342 001423
05 §3451-1 RELAY B 7 0000 EA 1.00 3.00 K3 ~-00 18342 001424
_ 05 __RCROSG 102dJS RESISTOR, 1K B 7 0000 EA 1.00 3.00 Ri -00 001425
05 RNC55H1002FS RESISTOR 8 5 0000 EA 1.00 3.00 R10 -00 001426
05 RNCS55H1002FS RESISTOR B 5 0000 EA 1.00 3.00 R11 ~00 001427
05 RNC55H1002FS RESISTOR B 5 0000 EA 1.00 3.00 R12 ~00 001428
05 RNC55H1101FS ~___RESISTOR, 1.1K B 5 0000 EA 1.00 3.00 R13 -00 001429
05 RNCS55H1002FS RESISTOR B 5 0000 EA 1.00 3.00 R14 -00 001430
05 RNCSSH1002FS RESISTOR B 5 0000 EA 1.00 3.00 RiI5 ~00 0014319
05 RNC5SH1002FS RESISTOR B 5 0000 EA 1.00 3.00 R16 -00 001432
05 RNC55H1002FS ) RESISTOR B 5 0000 EA 1.00 3.00 R17 -00 001433
05 RNC55H1002FS RESISTOR B 5 0000 EA 1.00 3.00 R18 -00 001434
05 RNCS5SH1002FS RESISTOR B 5 0000 EA 1.00 3.00 R19 -00 001435
05 RCROS5G102US RESISTOR, 1K B 7 0000 EA 1.00 3.00 R2 -00 001436
05  64Y103 POTENTIOMETER, 10K B 0000 EA 1.00 3.00 R20 -00 02111 001437
05 €4Y102 POTENTIOMETER, 1K B 0000 EA 1.00 3.00 R21 -00 02111 001438
05 64Y103 POTENTIOMETER, 10K B 0000 EA 1.00 3.00 R22 -00 02111 001439
05 64Y102 POTENTIOMETER, 1K B 0000 EA 1.00 3.00 R23 -00 02111 001440
__05 64Y103 POTENTIOMETER, 10K B 0000 EA 1.00 3.00 R24 -00 02111 0014414
05 64Y102 POTENTIOMETER, 1K B 0000 EA 1.00 3.00 R25 -00 02111 001442
05 RCRO5G102JS RESISTOR, 1K B 7 0000 EA 1.00 3.00 R3 -00 001443
05 RCROSG102US RESISTOR, 1K B 7 0000 EA 1.00 3.00 R4 -00 001444
05 RCROSG471JS ) RESISTOR, 470 B 7 0000 EA 1.00 3.00 RS -00 001445
05 RNC55H2490FS RESISTOR, 249 B 0000 EA 1.00 3.00 R6 -00 001446
05 RNCS55H2490FS RESISTOR, 249 B 0000 EA 1.00 3.00 R7 ~00 001447
05 RNCS55H2490FS RESISTOR, 249 B 0000 EA 1.00 3.00 R8 -00 001448
__ 05 _ RNC55H1002FS RESISTOR B 5 0000 EA 1.00 3.00 R9 -00 001449
05 SN7475N 4-BIT BISTABLE LCH B 5 0000 EA 1.00 3.00 UI -00 01295 001450
05 UHP-407 DRIVER B 7 0000 EA 1.00 3.00 U2 ~-00 56289 001451
05 TLOBA4CN QUAD JFET OPNL AMPL B 7 0000 EA 1.00 3.00 U3 -00 01295 001452

'SSCC LGOI REV 1 10-C1-79
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04 AML 12CBC3AA SWITCH, (MOM) B8 0000 EA 9.00 9.00 10-00 91929 001453
04 ~ **a7g387091-11 LENS, ENGRAVED M 0000 EA 1.00 1.00 11-00 001454
04 **4TE387091-12 LENS, ENGRAVED B 0000 EA 1.00 1.00 12-00 001455
04 *+*47E387091-13 LENS, ENGRAVED B 0000 EA 1.00 1.00 13-00 001456
04 **47E387091-14 LENS, ENGRAVED B 0000 EA 2.00 2.00 14-00 001457
04 ¥¥47E3B7091-15 LENS, ENGRAVED B 0000 EA 2.00 2.00 15-00 001458
04 **47E387091-16 LENS, ENGRAVED B8 0000 EA 2.00 2.00 16-00 001459
04 *+*4TE387091-17 LENS, ENGRAVED B 0000 EA 3.00 3.00 17-00 001460
04 **47E387091-18 LENS, ENGRAVED B 0000 EA 3.00 3.00 18-00 001461
04 AML21GBA2AC SWITCH, (MOM) B § 0000 EA 6.00 6.00 19-00 91929 001462
04 86 LAMP , INCANDESCENT B 5 0000 EA 2.00 2.00 20-00 91929 001463
04 47D387113GH SECURITY ALARM BOARD M 0000 EA 1.00 1.00 21-00 001464
05 11-DE-6P " COMPONENT CARD M 0000 EA 1.00 1.00 1-00 50125 001465
05 E-1 CARD EUJUECTOR M 0000 EA 1.00 1.00 2-00 50125 001466
05 T-1SF2-T WIRE WRAP PIN B 5 0000 EA 6.00 6.00 3-00 55322 001467
05 AWG-22-TYPE-S BUS WIRE/QQ-W-343 B S5 0000 FT AR 4-00 001468
05 47A381044P5 SLEEVING B 0000 FT AR 5-00 001469
05 IC-314-WWG SOCKET, 14 PIN B 0000 EA 7.00 7.00 6-00 55322 001470
05 1C-316-WWG SOCKET, 16 PIN 8 0000 EA 3.00 3.00 7-00 55322 0014714
05 __AP-616-G-E _ADAPTER PLUG M 0000 EA 2.00 2.00 8-00 55322 001472
05 47D387100 SCHEMATIC X 0000 EA X 9-00 001473
05 **47D387113-10 WIRE LIST X 0000 EA X 10-00 001474
05 47A3B0052 ELECTRICAL FAB. STD X 5 0000 EA X 11-00 001475
05 SNGOWRMAP2 SOLDER / QQ-S-571 B 5 0000 LB AR 12-00 001476
05~ 47B381099PAR WIRE,AWG 30,SLDRLESS B8 0000 FT AR 13-00 001477
05 1N4148 DIODE 8 7 0000 EA 1.00 1.00 CR1 -00 01295 001478
05 CKOGBX103K CAPACITOR, .01 MFD B 5 0000 EA 1.00 1.00 C1 -00 95275 001479
05 CKOBBX104K CAPACITOR, .1 MFD B 5 0000 EA 1.00 1.00 €2 -00 95275 001480
05 CKO6BX 103K CAPACITOR, .01 MFD B 5 0000 EA 1.00 1.00 c3 -00 95275 001481
05 CKO6BX473K CAPACITOR. .47 MFD B 7 0000 EA 1.00 1.00 c4 -00 001482
05 CKOGBX 104K CAPACITOR, .1 MFD 8 5 0000 EA 1.00 1.00 €S -00 95275 001483
05 R2-12 RELAY B 0000 EA 1.00 1.00 Ki -00 05292 001484
05 "RCROS5G203JS RESISTOR, 20K B 0000 EA 1.00 1.00 R1 -00 001485
05 RCR20GG81JS RES, 680 OHMS, 1/2 W B 5 0000 EA 1.00 1.00 RI1O -00 001486
05 RCRO5G202JS RESISTOR, 2K B 7 0000 EA 1.00 1.00 R11 -00 001487
05 **47D387113-R12 VARISTOR B 0000 EA 1.00 1.00 R12 -00 001488
05 3009-P-503 POTENTIOMETER, 50K B 0000 EA 1.00 1.00 R2 -00 32997 001483
05 RCRO5G563JS RESISTOR, 56K 8 0000 EA 1.00 1.00 R3 -00 001490
05 RCRO5G203J$S RESISTOR, 20K B 0000 EA 1.00 1.00 R4 -00 001491
_05 __3009-P-104 POTENTIOMETER, 100 K B 0000 EA 1.00 1.00 R5 -00 32997 001492
05 RCRO5G753J5 RESISTOR, 75K B 0000 EA 1.00 1.00 R6 -00 001493
05 RCRO7G680JS RES, 68 OHMS, 1/4 W B 0000 EA 1.00 1.00 R7 -00 001494
05 RCRO5G103JS RESISTOR, 10K B 7 0000 EA 1.00 1.00 R8 -00 001495
05  RCRO5G103yS RESISTOR, 10K B 7 0000 EA 1.00 1.00 R9 -00 001496
05 MC14013BCP DUAL D FLIP-FLOP B 0000 EA 1.00 1.00 U1 -00 04713 001497
05 MC14081BCP QUAD 2-INPUT AND G M 0000 EA 1.00 1.00 U10 -00 04713 001498
05 "MGC14541BCP PROGRAMMABLE 0SC-TMR M 0000 EA 1.00 1.00 U1t -00 04713 001499
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7241-1 TOPDOWN BREAKDOWN FOR ASSEMBLY 47E3B2304G1 WTG ASSY, MOD-5A 06/15/84  PAGE 35
L MODEL EA_UNIT 000001 _ _
------- ECN ------
LVL IDENTIFICATION ND.  NOMENCLATURE DWG PL-LATE P T CYCLE U/M EXT/TOT QTY  ITEM/ FSCM CROSS
~ INC  OUT__ APPLY C Y TIME REF_DESG REF
05 MC14071BCP QUAD 2-INPUT OR GATE M 0000 EA 1.00 1.00 U12 ~-00 04713 001500
05__ MC14490FP CONTACT DEBOUNCER B 5 0000 EA 1.00 1.00 U2 ~-00 04713 001501
05~ UNC-4401A LATCH/DRIVER B~ 0000 EA 1.00 1,00 U4 ~00 80183 001502
05 MC1452BBCP DUAL MONOSTABLE MV B 0000 EA 1.00 1.00 US -00 04713 001503
05 MC14014BCP QUAD 2-INPUT NAND G B 0000 EA 1.00 1.00 U8 ~00 04713 001504
_ 05 MC14541BCP PROGRAMMABLE OSC-TMR M 0000 EA 1,00 1.00 U9 -00 04713 001505
04 2T1B215 RELAY B 0000 EA 3.00 3.00 22-00 02289 001506
04 **47E387091-23 PANEL, SIDE B 0000 EA 1.00 1.00 23-00 001507
108-0902-001 BANANA JACK (RED) B 5 0000 EA 12.00 12,00 26-00 74970 001508
04" T108-0903-001 BANANA JACK (BLK) 85 0000 EA 12.00 12.00 27-00 74970 001509
04 PTO7A-14-5P RECEPTACLE, JAM NUT B 0000 EA 1.00 1.00 29-00 77820 001510
04 DBM-25P CONNECTOR B 5 0000 EA 2.00 2.00 30-00 71785 001511
04 3341-iL JACK SOCKET KIT *+ 0000 EA 2.00 2.00 31-00 52760 001512
04 "47A380052 ELECTRICAL FAB. STD X 5 0000 EA X 32-00 001513
04 47E387103 SCHEMATIC X 0000 EA X 33-00 001514
04 **47E387091-34 WIRE LIST X 0000 EA X 34-00 001515
04 SNGOWRMAP2 SOLDER_/ QQ-S-571 B 5 0000 LB AR 35-00 001516 _
04 TAWG-22-TYPE-§ BUS WIRE/QQ-W-343 B 5 0000 FT AR 36-00 001517
04 44A0111-24-9 WIRE, AWG 24 B 5 0000 FT AR 37-00 06090 001518
04 47A381045PS CABLE CLAMP B 0000 EA 3.00 3.00 38-00 001519
04 _47A38007 1PAR SLEEVING, SHRINK *+ 0000 FT AR 39-00 001520
04 T4TA3B1044PAR SLEEVING, TEFLON *+ T 0000 FT AR 40-00 001521
04 47A381037P1 LACING TAPE * 0000 FT AR 41-00 001522
04 NP-206417 NAMEPLATE B 5 0000 EA 1.00 1.00 42-00 001523
04  47A380069P31 NAMEPLATE, IDENT (J1) * 0000 EA 1.00 1.00 43-00 001524
47A380069P32 NAMEPLATE, IDENT (J2) * 0000 EA 1.00 1.00 44-00 001525
04 47A380069P33 NAMEPLATE, IDENT (J3) B 0000 EA 1.00 1.00 45-00 001526
04 47A280070P3 NPL, AN/REV STATUS * 0000 EA 1.00 1.00 46-00 001527
04 AWG-20-TYPE-S _ WIRE, BUS/QQ-W-343 B 0000 FT AR 47-00 001528
04 AWG-16-TYPE-$S WIRE, BUS/QQ-W-343 B 5 0000 FT AR 48-00 001529
04 570-3650-02-01-00 TERMINAL, INSULATED B 5 0000 EA 8.00 B.00 49-00 71279 001530
04 N153P 16007 SCREW, PAN HD * 0000 EA 4.00 4.00 53-00 001531
04 N153P 13005 SCREW, PAN HD * 0000 EA 15.00 15.00 54-00 001532
04~ N4T5Pi9 WASHER, LOCK, #710 * 0000 EA 4,00 4.00 55-00 001533
04 N226P16 NUT, HEX, #10-32 * 0000 EA 4.00 4.00 56~-00 001534
04 N678P 15008 SCREW, FLAT HD B 5 0000 EA 2.00 2.00 57-00 001535
04 __N153P15008 SCREW, PAN HD B 0000 EA 4.00 4.00 58-00 001536
04 "N4i5P16 WASHER, LOCK, #8 * 0000 EA 6.00 §.00 $9-00 001537
04 N226P15 NUT, HEX, #8-32 B 5 0000 EA 2.00 2.00 60-00 001538
04 N153P13004 SCR, PH, #6-32 * 0000 EA 8.00 8.00 61-00 001539
04__N153P 13006 SCREW, PAN HD B 0000 EA 6.00 6.00 62-00 001540 _
04 "N40OP37 WASHER, FL. #6 * 0000 EA 8.00 8.00 63-00 001541
04 N415P13 WASHER, LOCK, #6 * 0000 EA 29.00 29.00 64-00 001542
04 N226P13 NUT,PLAIN HEX, #6-32 * 0000 EA 21.00 21.00 65-00 001543
03~ 47E3B70856G1 ASSY, UTILITY PANEL ) M 0000 EA 1.00 .00 4-00 001544
FRONT M 0000 EA 1.00 1.00 1-00 001545
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7241-1 TOPDOWN BREAKDOWN FOR ASSEMBLY 47E3J382304G1 WTG ASSY, MOD-5A 06/15/84 PAGE 36 .
MODEL EA UNIT 000001 : L \N

——————— ECN ------
LVL IDENTIFICATION NO.  NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY  ITEM/ FSCM CROSS
o INC OUT _APPLY C Y TIME REF DESG REF
04  47E387085P2 PANEL, SIDE M 0000 EA 2.00 2.00 2-00 001546
04 47C3BT099P1 PANEL, REAR M 0000 EA 1.00 1.00 3-00 001547
04 FCAB HANDLE B 5 0000 EA 2.00 2.00 4-00 08730 001548
04 108-0902-001 BANANA JACK (RED) B 5 0000 EA 8.00 8.00 5-00 74970 001549
04  108-0903-001 BANANA JACK (BLK) B 5 0000 EA 8.00 8.00 6-00 74970 001550
_ 04__DM-3100N DIGITAL, METER B 5 0000 EA 3.00 3.00 7-00 50521 001551
047 '88-3073082 EDGE CONNECTOR B 5 0000 EA 3.00 3.00 8-00 50521 001552
04 47D3B7089G1 ASSY,MTR SIG CONDTNR M 0000 EA 3.00 3.00 9-00 001553
05 47E387116P1 DRILL & TRIM M 0000 EA 1.00 3.00 1-00 001554
05 "AWG-22-TYPE-S BUS WIRE/QQ-W-343 8 5 0000 FV AR - 2-00 001555
05 47A381044PAR SLEEVING, TEFLON * 0000 FT AR 3-00 001556
05 I1C-314-SGT SOCKET, 14 PIN B 0000 EA 2.00 6.00 -+ 4-00 55322 001557
05 I1C-316-5GT SOCKET, 16 PIN B 0000 EA 4.00 12.00 5-00 55322 001558
05 SNGOWRMAP2 SOLDER / Q0-S-571 .B 5 0000 LB AR 6-00 001559
05 47D387092 SCHEMATIC X 0000 EA X 7-00 001560
05 47A380052 ELECTRICAL FAB. STD X 5 0000 EA X 8-00 001561
05 __1N4148 DIODE B_7 0000 EA 1.00 3.00 CR1 -00 01295 001562
05 IN4148 DIODE 877 0000 EA 1.00 3.00 CR2 -00 01295 001563
05 1N4148 DIODE 8 7 0000 EA 1.00 3.00 CR3 -00 01295 001564
05 1N4148 DIODE B 7 0000 EA 1.00 3.00 CR4 -00 01295 001565
05 __IN4148 DIODE B 7 0000 EA 1.00 3.00 CRS -00 01295 001566
G5~ INd148 DIODE 8 7 0000 EA 1.00 3.00 CR6 <00 01295 001567
05 1N4148 DIODE B 7 0000 EA 1.00 3.00 CR7 -00 01295 001568
05 1N4148 DIODE B 7 0000 EA 1.00 3.00 CR8 -00 01295 001569
05 _ 1N4148 DIODE B 7 0000 EA 1.00 3.00 CR9 -00 01295 001570
05 CKRO5BX22 1KR CAPACITOR, 200 PF B 0000 EA 1.00 3.00 C1 -00 001571
05 199D 106X00108BB 1 CAPACITOR, 10 MFD B 0000 EA 1.00 3.00 C2 -00 56289 001572
05 CKROGBX103KR CAPACITOR, .01 MFD B 0000 EA 1.00 3.00 €3 -00 001573
05 CKROGBX104KR CAPACITOR, .1 MFD ) B 0000 EA 1.00 3.00 C4 -00 001574
05 CKROGBX104KR CAPACITOR, .1 MFD B 0000 EA 1.00 3.00 C5 -00 001575
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E9 -00 55322 001576
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E10 -00 55322 001577
05 T-1R2-T _ TERMINAL B__ 0000 EA 1.00 3.00 E11 -00 55322 001578
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E12 -00 55322 001579
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E13 -00 55322 001580
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E14 -00 55322 001581
05  T-1R2-T TERMINAL i B 0000 EA 1.00 3.00 E15 -00 55322 001582
05 T-iR2-T TERMINAL B 0000 EA 1.00 3.00 E16 -00 55322 001583
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E17 -00 55322 001584
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E18 -00 55322 001585
05 _T-1R2-T __ _TERMINAL B 0000 EA 1.00 3.00 E19 -00 55322 001586
05 " T-1R2-T TERMINAL 8 0000 EA 1.00 . 3.00 E2 -00 55322 001587
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E3 -00 55322 001588
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E4 -00 55322 001589
05  T-1R2-T TERMINAL B 0000 €A 1.00 3.00 ES -00 55322 001590
05  T-1R2-T TERMINAL 8 0000 EA 1.00 3.00 E6 -00 55322 001591
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E7 -00 55322 001592
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 €8 -00 55322 001593
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7241-1 TOPDOWN BREAKDOWN FOR ASSEMBLY 47E382304G1 WTG ASSY, MOD-5A 06/15/84  PAGE a7
o _ _MODEL EA_UNIT 000001 L
------- ECN ~-----
ILVL IDENTIFICATION NO.  NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY  ITEM/ FSCM CROSS
o INC  OUT__ APPLY C Y TIME REF DESG REF
05 T-1R2-T TERMINAL B 0000 EA 1.00 3.00 E9 -00 55322 001594
05 53451-1 RELAY B 7 0000 EA 1.00 3.00 K1 -00 18342 Q01595
05 53451-1 RELAY B 7 0000 EA 1.00 3.00 K2 ~00 18342 001596
05 53451-1 RELAY B 7 0000 EA 1.00 3.00 K3 -00 18342 001597
05 RCRO5G102JS RESISTOR, 1K B 7 0000 EA 1.00 3.00 R1 -00 001598
05 RNC5SH1002FS RESISTOR B 5 0000 EA 1.00 3.00 R10 -00 _ 001599
05 RNC55H1002FS RESISTOR B 5 0000 EA 1.00 3.00 R11 ~00 001600
05 RNC55H1002FS RESISTOR B 5 0000 EA 1.00 3.00 R12 -00 001601
05 RNC55H1101FS RESISTOR, 1.1K B 5 0000 EA 1.00 3.00 R13 -00 001602
05 RNCS55H1002FS RESISTOR B 5 0000 EA 1.00 3.00 R14 -00 001603
05~ RNC55H1002F$ RESISTOR B 5 0000 EA 1.00 3.00 R15 -00 001604
05 RNCSSH1002FS RESISTOR B 5 0000 EA 1.00 3.00 R16 -00 001605
05 RNC5SH1002FS RESISTOR B 5 0000 EA 1.00 3.00 R17 -00 001606
05 RNC55H1002FS RESISTOR B 5 0000 EA 1.00 3.00 R18 -00 001607
65 “RNC55H1002F S RESISTOR B 5 0000 EA 1.00 3.00 R19 -00 001608
05 RCROS5G102JS RESISTOR, 1K B 7 0000 EA 1.00 3.00 R2 -00 001609
05 64Y103 POTENTIOMETER, 10K B 0000 EA 1.00 3.00 R20 -00 02111 001610
05 64Y102 POTENTIOMETER, 1K B 0000 EA 1.00 3.00 R21 -00 02111 001611
05 64Y103 POTENTIOMETER, 10K '~ B 0000 EA 1.00 3.00 R22 <00 02111 001612
05 64Y102 POTENTIOMETER, 1K B 0000 EA 1.00 3.00 R23 -00 02111 001613
05 64Y103 POTENTIOMETER, 10K B 0000 EA 1.00 3.00 R24 -00 02111 001614
05 64Y102 POTENTIOMETER, 1K B 0000 EA 1.00 ___3.00 R25 -00 02111 001615
05~ RCRO5G102J% RESISTOR, 1K 8 7 0000 EA 1.00 3.00 R3 ~00 001616
05 RCROSG102JS RESISTOR, 1K B 7 0000 EA 1.00 3.00 R4 -00 001617
05 RCROSGAT1JS RESISTOR, 470 B 7 0000 EA 1.00 3.00 RS -00 001618
05 _RNC55H2490FS RESISTOR, 249 B 0000 EA 1.00 3.00 R6 -00 001619
05 RNC55H2490F S RESISTOR, 249 B 0000 EA 1.00 3.00 R7 ~00 001620
05 RNC55H2490FS RESISTOR, 249 B 0000 EA 1.00 3.00 R8 -00 001621
05 RNC55H1002FS RESISTOR 8 5 0000 EA 1.00 3.00 R9 -00 001622
05 _SN747SN _4-BIT BISTABLE LCH B 5 0000 EA 1.00 3.00 U4 -00 01295 001623
05 ~UHP-407 DRIVER B 7 0000 EA 1.00 3.00 U2 -00 56289 001624
05 TLOBACN QUAD JFET OPNL AMPL B 7 0000 EA 1.00 3.00 U3 -00 01295 001625
04 AML12CBC3AA SWITCH, (MOM) B 0000 EA 8.00 8.00 10-00 91929 001626
04~ **47E3B7085- 11 LENS, ENGRAVED M 0000 EA 1.00 .00 11-00 001627
04 **4TE3B7085-12 LENS, ENGRAVED M 0000 EA 1.00 1.00 12-00 001628
04 *+47E387085-13 LENS, ENGRAVED M 0000 EA 1.00 1.00 13-00 001629
04 *+47E387085-14 LENS, ENGRAVED M__ 0000 EA 1.00 1.00 14-00 001630
04 *+¥47E387085-15 LENS, ENGRAVED M 0000 EA 1.00 1.00 15-00 001631
04 *+47E3B7085- 16 LENS, ENGRAVED M 0000 EA 1.00 1.00 16-00 001632
04 *+47E387085-17 LENS, ENGRAVED M 0000 EA 1.00 1.00 17-00 001633
04 **47E3BT085-18 LENS, ENGRAVED M__ 0000 EA 1.00 1.00 18-00 001634
04 DB-25P CONNECTOR, 25 PIN B 5 0000 EA 1.00 1.00 19-00 71785 001635
04  47A380052 ELECTRICAL FAB. STD X 5 0000 EA X 20-00 001636
04  47E£387097 SCHEMATIC X 0000 EA X 21-00 001637
_04_ **47E387085-22 WIRE LIST X 0000 EA X 22-00 001638
04~ AWG-22-TYPE-S BUS WIRE/QQ-W-343 B 5 0000 FT AR 23-00 001639
04 44A0111-24~9 WIRE, AWG 24 B § 0000 FT AR 24-00 06090 001640
04 47A3B1045PS CABLE CLAMP B 0000 EA 3.00 3.00 25-00 001641
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7241~1 TOPDOWN BREAKDOWN FOR ASSEMBLY 47E382304G1 WTG ASSY, MOD-SA 06/15/B4  PAGE as
- - __MODEL_EA UNIT 00000t _ .
LVL IDENTIFICATION NO.  NOMENCLATURE CYCLE U/M PL-QTY EXT/TOT QTY  ITEM/ FSCM CROSS
TIME REF_DESG REF
04  47A3B007 1PAR SLEEVING, SHRINK * 0000 26-00 001642
04 47A381044PAR SLEEVING, TEFLON * 0000 27-00 001643
04 47A3B103TR1 LACING TAPE * 0000 28-00 001644
04 NP-206417 NAMEPLATE B 5 0000 1. 1.00 29-00 001645
04 47A380069P31 NAMEPLATE , IDENT (J1) * 0000 1. 1.00 30-00 001646
04 47A380069P32 NAMEPLATE, IDENT (J2) * 0000 1. 1.00 31-00 001647
04 47A3B0070P3 NPL, AN/REV STATUS * 0000 1. 1.00 32-00 001648
04 AWG-20-TYPE-S WIRE, BUS/QQ-W-343 B 0000 33-00 001649
04 PTO7A-14-5P RECEPTACLE, JAM NUT B 0000 1. 1.00 34-00 77820 001650
04’ 570-3650-02-01-00  TERMINAL, INSULATED B 5 0000 8. 8.00 35-00 71279 001651
04 3341-1L JACK SOCKET KIT * 0000 1. 1.00 36-00 52760 001652
04 AWG-16-TYPE-S WIRE, BUS/QQ-W-343 B 5 0000 37-00 001653
04 N153P 13005 SCREW, PAN HD * 0000 a. 3.00 38-00 001654
04 N415P19 WASHER, LOCK, #10 * 0000 4. 4.00 39-00 001655
04" N226P16 NOT, HEX, #10-32 * 0000 4 4.00 40-00 001656
04 N153P 16007 SCREW, PAN HD « 0000 4. 4.00 41-00 001657
04 N153P15008 SCREW, PAN HD B 0000 4. 4.00 42-00 001658
04 N415P16 WASHER, LOCK, #8 * 0000 6. 6.00 43-00 001659
04~ NG78P 15008 SCREW, FLAT HD B 5 0000 2. 2.00 44-00 001660
04 N226P15 NUT, HEX, #8-32 B § 0000 2. 2.00 45-00 001661
04 Na15P13 WASHER, LOCK, #6 * 0000 1. 11.00 46-00 001662
04 N153P 13004 SCR, PH, #6-32 * 0000 8. 8.00 47-00 001663
04 N40OP3T7 WASHER, FL. #6 * 0000 8. 8.00 48-00 001664
04 N226P13 NUT,PLAIN HEX, #6-32 * 0000 3. 3.00 49-00 001665
- 03 47E387084G1 ASSY, STATUS PANEL M 0000 1. 1.00 5-00 001666
04 4TE387104P1 PANEL, FRONT B 0000 1. 1.00 1-00 001667
04 4TE387084P2 PANEL, SIDE B 0000 2. 2.00 2-00° 001668
04 47D387106P1 PANEL, REAR B___0000 1. 1.00 . 3-00 001669
04 FCA4 HANDLE B 5 0000 2. 200 4-00 08730 001670
04 47D387107P1 SGL CD FR.,MODIFIED B 0000 1. 1.00 5-00 001671
04 47D387108P1 BRACKET, CARD FRAME B 0000 1. 1.00 6-00 001672
~ 04__DM-3100N DIGITAL, METER B 5 0000 5. 5.00 7-00 50521 001673
04~ 58-2073082 EDGE CONNECTOR B § 0000 5. 5.00 8-00 50521 001674
04 47D387089G1 ASSY,MTR SIG CONDTNR M 0000 5. 5.00 9-00 001675
05 47E38BT116P1 DRILL & TRIM M__ 0000 1. 5.00 1-00 _ 001676
05 TAWG-22-TYPE-S BUS WIRE/QQ-W-343 B 5 0000 2-00 001677
05 47A381044PAR SLEEVING, TEFLON * 0000 3-00 001678
05 1C-314-SGT SOCKET, 14 PIN B 0000 10.00 4-00 55322 001679
05 _1C-316-SGT SOCKET, 16 PIN B 0000 20.00 5-00 55322 001680
05~ SNGOWRMAP2 SOLDER / QO-S-571 8 5 0000 6-00 001681
05 470387092 SCHEMATIC X  000@ 7-00 001682
05 47A380052 ELECTRICAL FAB. STD X 5 0000 8-00 001683
05 1N4148 DIODE B _7_0000 1. 5.00 -00 01295 001684
05 1N4148 DIODE B 7 0000 1. 5.00 -00 01295 001685
05 1N4148 DIODE B 7 0000 1. 5.00 -00 01295 001686
05 1N4148 DIODE B 7 0000 1. 5.00 -00 01295 001687
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7241-1 TOPDOWN BREAKDOWN FOR ASSEMBLY 47E382304G1 WTG ASSY, MOD-SA 06/15/84  PAGE a9
L MODEL EA UNIT 000001 _
------- ECN ------

LVL. IDENTIFICATION NO.  NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ° ITEM/ FSCM CROSS
L i _ INC__ OUT _ APPLY C Y TIME REF DESG REF

05 1N4148 D10DE B 7 0000 EA 1.00 5.00 CRS -00 01295 001688
05 1N4148 - DIODE B 7 0000 EA 1.00 _5.00 CR6 -00 01295 001689
05~ 1N2148 DIODE B 7 0000 EA 1.00 §.00 CR7 -00 01295 001630
05 tN4148 DIODE B 7 0000 EA 1.00 5.00 CR8 -00 01295 001691
05 1N4 148 DIODE B 7 0000 EA 1.00 5.00 CR9 -00 01295 001692
05 __CKROSBX221KR CAPACITOR, 200 PF B 0000 EA 1.00 5.00 Ci -00 001693
05 199D 106X0010BB 1 CAPACITOR, 10 MFD B 0000 EA 1.00 5.00 C2 -00 56289 001694
05 CKROGBX 103KR CAPACITOR, .01 MFD B 0000 EA 1.00 5.00 C3 -00 001695
05 CKROBBX 104KR CAPACITOR, .1 MFD B 0000 EA 1.00 5.00 C4 -00 001696
05 CKROGBX 104KR CAPACITOR, .1 MFD B 0000 EA 1.00 5,00 C5 -00 001697
T-1R2-T TERMINAL B 0000 EA .00 5.00 E1 -00 55322 001698

05 T-1R2-T TERMINAL B 0000 EA 1.00 5.00 E10 -00 55322 001699
05 T-1R2-T TERMINAL B 0000 EA 1.00 5.00 E11 -00 55322 001700
05 T-1R2-T TERMINAL B 0000 EA 1.00 5.00 E12 -00 55322 001701
05 T-1R2-T TERMINAL B8 0000 EA 1.00 5.00 E13 ~00 55322 001702
05 T-1R2-T TERMINAL B 0000 EA 1.00 5.00 E14 -00 55322 001703
05 T-1R2-T TERMINAL B 0000 EA 1.00 5.00 EI5 -00 55322 001704
05 T-1R2-T TERMINAL B 0000 EA 1.00 5.00 E16 -00 55322 001705
05 T-oiR2-T TERMINAL 8 0000 EA 1.00 5.00 ET7 ~00 55322 001706
05 T-1R2-T TERMINAL B 0000 EA 1.00 5.00 E18 -00 55322 001707
05 T-1R2-T TERMINAL B 0000 EA 1.00 5.00 E19 -00 55322 001708
05 T-1R2-T TERMINAL B 0000 EA 1.00 5.00 E2 -00 55322 001709
08 T-1R2-T TERMINAL B 0000 EA 1.00 5.00 E3 ~00 55322 001710
05 T-1R2-T TERMINAL B 0000 EA 1.00 5.00 E4 -00 55322 001711
05 T-1R2-T TERMINAL B 0000 EA 1.00 5.00 E5 -00 55322 001712
05 _T-1R2-T TERMINAL B 0000 EA 1.00 5.00 E6 -00 55322 001713
05 "T-1R2-T TERMINAL B 0000 EA 1.00 5.00 E7 ~00 55322 001714
05 T-1R2-T TERMINAL B 0000 EA 1.00 5.00 E8 -00 55322 001715
05 T-1R2-T TERMINAL B 0000 EA 1.00 5.00 E9 -00 55322 001716
05 53451-1 _RELAY B 7 Q000 EA 1.00 5.00 Ki -00 18342 001717
05 53a451-1 RELAY B8 7 0000 EA 1.00 5.00 K2 -00 18342 001718
05 53451-1 RELAY B 7 0000 EA 1.00 5.00 K3 -00 18342 001719
05 RCRO5G102JS RESISTOR, 1K B 7 0000 EA 1.00 5.00 R1 -00 001720
05 RNCS55H1002F S RESISTOR B 5 0000 EA 1.00 5.00 R10 -00 001721
05 RNCS5H1002FS RESISTOR B 5 0000 EA 1.00 5.00 Ri1 -00 001722
05 RNCSSH1002FS RESISTOR B 5 0000 EA 1.00 5.00 R12 -00 001723
05 RNCSSH1101FS RESISTOR, 1.1K B 5 0000 EA 1.00 5.00 R13 -00 001724
05 __RNCS5H1002FS RESISTOR B 5 0000 EA 1.00 5.00 R14 -00 001725
05~ RNC55H1002FS RESISTOR T B 5 0000 EA 1.00 5.00 R15 -00 001726
05 RNCS5H1002FS RESISTOR B 5 0000 EA 1.00 5.00 R16 -00 001727
05 RNCS5H1002FS RESISTOR B 5 0000 EA 1.00 5.00 R17 -00 001728
05__ RNC55H1002FS RESISTOR B 5 0000 EA 1.00 5.00 R18 -00 001729
RNC55H1002FS RESTSTOR B 5 0000 EA 1.00 5.00 Ri9 ~00 001730

05 RCRO5G102US RESISTOR, 1K B 7 0000 EA 1.00 5.00 R2 -00 001731
05 64v103 POTENTIOMETER, 10K B 0000 EA 1.00 5.00 R20 -00 02111 001732
05_ 64Y102 POTENTIOMETER, 1K B__ 0000 EA 1.00 5.00 R21 -00 02111 001733
05~ 64Y103 POTENTIOMETER, 10K B~ 0000 EA 1.00 5.00 R22 <00 02111 001734
05 64Y102 POTENTIOMETER, 1K B 0000 EA 1.00 5.00 R23 -00 02111 001735
05 64Y103 POTENTIOMETER, 10K B 0000 EA 1.00 5.00 R24 -00 02111 0017386
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7241-1 TOPDOWN BREAKDOWN FOR ASSEMBLY 47E382304GH1 WTG ASSY, MOD-SA 06/15/84 PAGE 40
MODEL EA UNIT 000001

------- ECN ----~-
LVL IDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY ITEM/ FSCM CROSS
o INC  OUT  APPLY C Y TIME REF DESG ___REF_
05 64Y102 POTENTIOMETER, 1K B 0000 EA 1.00 $.00 R25 -00 02111 001737
05 RCROSG102J$S RESISTOR, 1K B8 7 0000 EA 1.00 5.00 R3 -00 001738
05 RCRO5G102JS RESISTOR, 1K B 7 0000 EA 1.00 5.00 R4 -00 001739
05 RCRO5GA471JS RESISTOR, 470 B 7 0000 EA 1.00 5.00 RS -00 001740
05 RNC55H2490FS RESISTOR, 249 B 0000 EA 1.00 5.00 R6 -00 001741
05 RNC55H2490FS RESISTOR, 249 B 0000 EA 1.00 5.00 R7 -00 QQ!ZQQ_
05 RNCS5H2490FS RESISTOR, 249 B8 0000 EA 1.00 5.00 R8 -00 001743
05 RNCSSH1002FS RESISTOR B 5 0000 EA 1.00 5.00 R9 -00 001744
05 SN7475N 4-BIT BISTABLE LCH B 5 0000 EA 1.00 5.00 U1 -00 01295 001745
05 _UHP-407 DRIVER B 7 0000 EA 1.00 5.00 U2 -00 56289 001746
05 TLOB4CN QUAD JFET OPNL AMPL B 7 0000 EA 1.00 5.00 U3 -00 01295 001747
04 AML12CBC3AA SWITCH, (MOM) B 0000 EA 15.00 15.00 10-00 91929 001748
04 **47E387084-11 LENS, ENGRAVED M Q000 EA 2.00 2.00 11-00 001749
01 **x4T7E387084-12 LENS, ENGRAVED B 0000 EA 2.00 2.00 12-00 001750
[eZ:} *+47EIBTOB4-13 LENS, ENGRAVED B 0000 EA 2.00 2.00 13-00 001751
04 *+47E38B7084-14 LENS, ENGRAVED B 0000 EA 1.00 1.00 14-00 001752
04 **47E387084-15 LENS, ENGRAVED 8 0000 EA 1.00 1.00 15-00 001753
04 **4TE387084-16 LENS, ENGRAVED 8 0000 EA 1.00 1.00 16-00 00t754
04 **4T7E387084-17 LENS, ENGRAVED 8 0000 EA 1.00 1.00 17-00 00175%
04 AML21GBA2AC SWITCH, (MOM) B 5 0000 EA 1.00 1.00 18-00 91929 001756
04 AML2TABK2ACO2AA  SWITCH, KEY B__ 0000 EA 1.00 1.00 19-00 91929 001757
04 B6 LAMP , INCANDESCENT B 5 0000 EA 2.00 2.00 20-00 91929 001758
04 **47E£3870B4-21 LENS, ENGRAVED B 0000 EA 1.00 1.00 21-00 001759
04 **47E387084-22 LENS, ENGRAVED B 0000 EA 1.00 1.00 22-00 001760
04 SNP-428 ALARM B 5 0000 EA 1.00 1.00 23-00 90201 001761
04 PW1 WASHER, COMPRESSION B 5 0000 EA 1.00 1.00 24-00 90201 001762
04 47D387113G1 SECURITY ALARM BOARD M 0000 EA 1.00 1.00 25-00 001763
05 11-DE-6P COMPONENT CARD M 0000 EA 1.00 1.00 1:99 50125 001764
05 E-1 CARD EJECTOR M 0000 EA 1.00 1.00 2-00 50125 001765
05 T-1SF2-T WIRE WRAP PIN B 5 0000 EA 6.00 6.00 3-00 55322 001766
05 AWG-22-TYPE-S BUS WIRE/QQ-W-343 B 5 0000 FT AR 4-00 001767
05 _47A3B1044P5 SLEEVING B 0000 FT AR o 5-00 001768
05 IC-314-WWG SOCKET, 14 PIN B 0000 EA 7.00 7.00 6-00 55322 001769
05 IC-316-WWG SOCKET, 16 PIN B 0000 EA 3.00 3.00 7-00 55322 001770
05 AP-616-G-E ADAPTER PLUG M 0000 EA 2.00 2.00 8-00 55322 001771
_ 05 _ 47D387100 SCHEMATIC X 0000 EA X 9-00 001772
05 **47D3B7113-10 WIRE LIST X 0000 FEA X 10-00 001773
05 47A380052 ELECTRICAL FAB. STD X 5 0000 EA X 11-00 001774
05 SNGOWRMAP2 SOLDER / QQ-S-571 B S 0000 LB AR 12-00 001775
05 47B381099PAR WIRE,AWG 30,SLDRLESS B___ 0000 FT AR 13-00 001776
05 1N4 148 DIODE -B 7 0000 EA 1.00 1.00 CR1 -00 01295 001777
05 CKOGBX 103K CAPACITOR, .01 MFD B 5 0000 EA 1.00 1.00 C1 -00 95275 001778
05 CKOGBX 104K CAPACITOR, .1 MFD 8 5 0000 EA 1.00 1.00 C2 -00 95275 001779
.. 05 CKOGBX 103K _EAPACITOR, .01 MFD B S5 0000 EA 1.00 1.00 C3 -00 95275 001780
05 CKOGBX473K CAPACITOR, .47 MFD B8 7 0000 EA 1.00 1.00 ca ~00 -001781
05 CKO6BX 104K CAPACITOR, .1 MFD B 5 0000 EA 1.00 1.00 C5 ~00 95275 001782
05 RZ-12 RELAY B 0000 EA 1.00 1.00 K1 -00 05292 001783
EE e e = . ] T -
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7241-1 TOPDOWN BREAKDOWN FOR ASSEMBLY 47E382304GH WTG ASSY. MOD-5A 06/15/84  PAGE 41
o MODEL EA UNIT 000001 .
——————— ECN ------
LVL IDENTIFICATION NO.  NOMENCLATURE DWG PL-LATE P T CVCLE U/M PL-QTY EXT/TOT QTY  ITEM/ FSCM CROSS
) INC __OUT___APPLY C Y TIME REF DESG REF_
05 RCRO5G203US RESISTOR, 20K B 0000 EA 1.00 1.00 R1 -00 001784
05__ RCR20G68 1JS RES, 680 OHMS, 1/2 W B 5 0000 EA 1.00 1.00 R10 -00 001785
05 RCRO5G202JS RESISTOR, 2K B 7 0000 EA 1.00 1.00 R11 -00 001766
05 **47D387413-R12 VARISTOR B 0000 EA 1.00 1.00 R12 -00 001787
05 3009-P-503 POTENTIOMETER, SOK B 0000 EA 1.00 1.00 R2 -00 32997 001788
05 RCRO5G563JS _RESISTOR, 56K B 0000 EA 1.00 1.00 R3 -00 001783
05 RCRO5G203JS RESISTOR, 20K B 0000 EA 1.00 1.00 R4 -00 001790
05 3009-P-104 POTENTIOMETER, 100 K B 0000 EA 1.00 1.00 RS -00 32997 001791
05 RCRO5G753US RESISTOR, 75K B 0000 EA 1.00 1.00 R6 -00 001792
05 _ RCRO7G680JS RES, 68 OHMS, 1/4 W B 0000 EA 1.00 1.00 R7 -00 001793 _
05~ RCRO5G103J5 RESISTOR, 10K B 7 0000 EA 1.00 1.00 R8 -00 001794
05 . RCRO5G103JS RESISTOR, 10K 8 7 0000 EA 1.00 1.00 R9 -00 001795
05 MC14013BCP DUAL D FLIP-FLOP B 0000 EA 1.00 1.00 U1 -00 04713 001796
05 MC 1408 1BCP _QUAD 2-INPUT AND G M 0000 EA 1.00 1.00 U10 -00 04713 001797
© 05 MC14541BCP PROGRAMMABLE 0SC-TMR M 0000 EA .00 .00 UT1 ~00 04713 001798
05 MC14071BCP QUAD 2-INPUT OR GATE M 0000 EA 1.00 1.00 U12 -00 04713 001799
05 MC14490FP CONTACT DEBOUNCER B 5 0000 EA 1.00 1.00 U2 -00 04713 001800
05 UNC-4401A _ LATCH/DRIVER B 0000 EA 1.00 1.00 U4 -00 80183 001801
05 MC14528BCP DUAL MONOSTABLE MV B 0000 EA 1.00 1.00 U5 =00 04713 001802
05 MC14011BCP QUAD 2-INPUT NAND G B 0000 EA 1.00 1.00 U8 -00 04713 001803
05 MC14541BCP PROGRAMMABLE QSC-TMR M 0000 EA 1.00 1.00 U9 -00 04713 001804
04 " 108-0902-001 BANANA JACK (RED) B 5 0000 EA 15.00 15.00 26-00 74970 001805
04 108-0903-001 BANANA JACK (BLK) B 5 0000 EA 15.00 15.00 27-00 74970 001806
04 *+47E387084-28 LENS, ENGRAVED B 0000 EA 1.00 1.00 28-00 001807
04 PTO7A-14-5P RECEPTACLE, JAM NUT B 0000 EA 1.00 1.00 29-00 77820 001808
04 DBM-25P CONNECTOR B 5 0000 EA 2.00 2.00 30-00 71785 001809
04 33at-1L JACK SOCKET KIT * 0000 EA 2.00 2.00 31-00 52760 001810
04 47A380052 ELECTRICAL FAB. STD X S 0000 EA X 32-00 001811
04 4TE38T101 SCHEMATIC X 0000 EA X 33-00 001812
04 *¥a7€3870B4-34 WIRE LIST X 0000 EA X 34-00 001813
04 SNGOWRMAP2 SOLDER / Q0-S-571 B 5 0000 LB AR 35-00 001814
04 AWG-22-TYPE-S BUS WIRE/QQ-W-343 B 5 0000 FT AR 36-00 001815
04 44A0111-24-9 WIRE, AWG 24 B 5 0000 FT AR 37-00 06080 001816
04~ 47A381045P5 CABLE CLAMP B 0000 EA 3.00 3.00 38-00 001817
04  47A3B007 tPAR SLEEVING, SHRINK * 0000 FT AR 39-00 001818
04 47A381044PAR SLEEVING, TEFLON * 0000 FT AR 40-00 001819
04 _47A381037P1 _LACING TAPE * 0000 FT AR 41-00 001820
04 "NP-206417 NAMEPLATE B 5 0000 EA 1.00 1.00 42-00 001821
04 47A380069P31 NAMEPLATE, IDENT (J1) * 0000 EA 1.00 1.00 43-00 001822
04  47A38B0069P32 NAMEPLATE, IDENT (J2) « 0000 EA 1.00 1.00 44-00 001823
04 _47A380069P33 NAMEPLATE, IDENT (J3) B 0000 EA 1.00 1.00 45-00 001824
04 T47A380070P3 NPL, AN/REV STATUS * 0000 EA 1.00 1.00 46-00 001825
04 AWG-20-TYPE-S WIRE, BUS/QQ-W-343 B 0000 FT AR 47-00 001826
04  AWG-16-TYPE-S WIRE, BUS/QQ-W-343 B 5 0000 FT AR 48-00 001827
__04__570-3650-02-01-00 TERMINAL, INSULATED B 5 0000 EA 8.00 8.00 49-00 71279 001828
04  **47E387084-50 LENS, ENGRAVED B 0000 EA .00 1.00 50-00 001829
04 *++47E387084-51 LENS, ENGRAVED B 0000 EA 1.00 1.00 51-00 001830
04 *+47E387084-52 LENS, ENGRAVED B 0000 EA 2.00 2.00 52-00 001831
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7241-1 TOPDOWN BREAKDOWN FOR ASSEMBLY 47E382304G1 WTu ASSY, MOD-5A 06/15/B4  PAGE a2
o MODEL EA UNIT 000001 _
------- ECN ------
IVL IDENTIFICATION NO.  NOMENCLATURE DWG PL-LATE P T CYCLE U/M PL-QTY EXT/TOT QTY  ITEM/ FSCM CROSS
. INC __OUT __APPLY C V¥ TIME REF _DESG REF_
04 N153P16007 SCREW, PAN HD * 0000 EA 4.00 4.00 53-00 001832
04 N153P13005 ___ SCREW, PAN HD * 0000 EA 3.00 3.00 54-00 001833
04 Na15P19 WASHER, LOCK, #10 * 0000 EA 4.00 4.00 55-00 001834
04 N226P16 NUT, HEX, #10-32 * 0000 EA 4.00 4.00 56-00 001835
04 N678P15008 SCREW, FLAT HD B 5 0000 EA 2.00 2.00 57-00 001836
04 N153P 15008 SCREW, PAN HD B 0000 EA 4.00 4.00 58-00 001837
04" "Nai5P16 WASHER, LOCK, #8 ¥~ 0000 EA 4.00 a.00 §9-00 001838
04 N226P15 NUT, HEX, #8-32 B 5 0000 EA 2.00 2.00 60-00 001839
04 N153P 13004 SCR, PH, #6-32 * 0000 EA 8.00 8.00 61-00 001840
04 _N153P13006 __SCREW, PAN HD B 0000 EA 6.00 6.00 62-00 001841
04 "N40OP37 WASHER, FL. #6 * 0000 EA 8.00 8.00 63-00 001842
04 N415P13 WASHER, LOCK, #6 * 0000 EA 17.00 7.00 64-00 001843
04 N226P13 NUT,PLAIN HEX, #6-32 * 0000 EA 9.00 9.00 65-00 001844
_04  **47E387084-66 LENS, ENGRAVED B___0000 EA 1.00 1.00 66-00 001845
03 AML52-NTOW LENS B~ 0000 EA 1.00 1.00 67-00 91929 001846
04 47A380102 FINISH X 0000 PT X 68-00 001847
03 **47E387112-6 COMM_PANEL M__ 0000 EA 1.00 1.00 6-00 001848
03 ~ 47A380030 SPEC,SYST DISP PNL X 0000 EA X 7-00 001849
03 ++47€387112-8 BLOWER, 130 CFM B 0000 EA 1.00 1.00 8-00 001850
03 **47E387112-9 BLOWER B 0000 EA 1.00 1.00 9-00 001851
03 **47E387112-10 ENCLOSURE , FRAME M_ 0000 EA 1.00 1.00 10-00 001852
03 ¥+47E387112-11 AIR EXHAUST UNIT L.H 8 0000 EA 1.00 1.00 11-00 001853
03 ++47E387112-12 AIR EXHAUST UNIT R.H B 0000 EA 1.00 1.00 12-00 001854
03 **47E387112-13 SCHEMATIC X 0000 EA X 13-00 001855
03 **47E387112-14 CABLE ASSY X 0000 EA X 14-00 001856 _
03 **47E387112-15 WIRE LIST X 0000 EA X 15-00 001857
02 *+47E387081-19 C.D.S. OPR TERMINAL M 0000 EA 1.00 1.00 19-00 001858
02 _47£387018 POWER DISTBR SCHEM ___X_ 0000 EA X 20-00 001859
02 ~*%47E3B7081-21 EYE WASH STATION M 0000 EA 1.00 i.00 21-00 001860
02 *+47E387081-22 EMER LIGHT UNIT M 0000 EA 3.00 3.00 22-00 001861
02 #*+*47E387081-23 FIRE EXT UNIT M 0000 EA 5.00 5.00 23-00 001862
02 *+47E387081-24 TEL & SITE INTERCOM M___ 0000 EA 1.00 1.00 24-00 001863
02~ 47A380094 TSOOKVA VAR SP GEN X 0000 EA X 25-00 001864
01 47E387114 CONTROL SYSTEM SCHEM "X 0000 EA X 10-00 001865
01 47A380023 __POWER CABLING REQT X__ 0000 EA X 11-00 001866 _
017 "47A380024 INSTL CABLING REQT X 000D EA X 12-00 001867
01 47A380008 STEP-UP XFMR SPEC X 0000 EA X 13-00 001868
01 47A387005 1&C SIGNAL LIST X 0000 EA X 14-00 001869
_ 01 470382288 GENERAL SITE LCTN X 0000 EA X 15-00 001870
01 47D382298 SITE PLAN-1ST UNIT X 0000 EA X 16-00 001871
01 47E387014 SCHEM,NACELLE , GEN X 0000 EA X 17-00 001872
01 47D382000 TOWER GEOMETRY/DIAG X 0000 EA X 18-00 001873
01_ 470382274 NACELLE GEOMETRY X 0000 EA X 19-00 001874
[ I | |
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7241-3 TOTAL SUMMARY REPORT FOR COMPONENTS IN ASSEMBLY 47E382304G1 WTG ASSY, MOD-5A 06/15/84 PAGE 34
B MODEL EA UNIT 000001
--- ECN ~----

TDENTIFICATION NO. NOMENCLATURE DWG PL-LATE P T CYCLE FSCM U/M NEXT HIGHER EXT/TOT-QTY CROSS
R _INC _OUT __APPLY C Y TIME ASSEMBLY REF
300H1 - 15CG-04-K PRESSURE TRANSDUCER 8 0000 89326 EA 47J382313G1 03.000 03.000 000103
" 13009-P-104 " POTENTIOMETER, 100 K B 0000 32997 EA 47D387113G1 02.000 02.000 001492
3009-P-503 POTENTIOMETER, SOK B 0000 32997 EA 47D387113GH 02.000 02.000 001788
3009P-1-102 POTENTIOMETER, 1 K B8 7 0000 32997 EA 47E3B7037G1 01.000 02.000 000720
3009P-1-202 POTENTIOMETER, 2 K B 0000 32997 EA 47E387037G1 02.000 04.000 000715
"3009P-1-501 POTENTIOMTR 500 OHMS 8 0000 32997 EA 47E3B7037G1 04,000 08.000 000718
3043718 "U* BOLT & NUTS B 5 0000 39428 EA 47J382313G1 06.000 06.000 000080
" 3059J- 1-102M POTENTIOMETER ] 0000 32997 EA 47D387130G1 02.000 02.000 000894
426 T-FRAME MOTOR, TEFC B 0000 EA 47E382579G{ 01.000 01.000 000471
3302-37 CABLE 12" LG * 0000 75037 EA 47D38B7087G1 0t1.000 07.000 000741
3341-1L JACK SOCKET KIT * 0000 52760 EA 47E3B7072G1 07.000 07.000 000742
3341-1L JACK SOCKET KIT * 0000 52760 EA 47E387084G1 02.000 02.000 001810
a341-1L JACK SOCKET KIT * 0000 52760 EA 47E3B708B5G1 01.000 01.000 001652
3341-1L JACK SOCKET KIT * 0000 52760 EA 47E387091G1 02.000 02.000 001512
3341-1L JACK SOCKET KIT - 0000 52760 EA A47E387095G1 04.000 04 .000 000623

a } 16.000
3417-7040 CONNECTOR B S 0000 75037 EA 47D387087GH 01.000 07.000 000740
3432-4205 HEADER * 0000 52760 EA 47D387083G1 10.000 10.000 000658
350-SERIES-3DC PUMP B 0000 59180 EA 47E382579GH 01.000 01.000 000470
3502~ 1000 CONNECTOR * 0000 75037 EA 47D38708B7G1 01.000 07.000 000739
3596A-3 TERMINAL BOARD * 0000 75382 EA 47EJIBTOT2GH 01.000 01.000 000745
3596A-3 TERMINAL BOARD * 0000 75382 EA 47E3IB7095G1 01.000 01.000 000608
. 02.000
17A380008 STEP-UP XFMR SPEC X 0000 EA 47E382304GH X 001868
474380009 DES. REQMTS,ROTOR BL L X 0000 EA  47E382400GH X 001118
47A3B0009 DES. REQMTS,ROTOR BL X 0000 EA 47E382590G1 X 001224
00.000
 47A3B80014 STATION BATTERY SPEC M 0000 EA 47E387081GH 01.000 01.000 001317
47A380023 POWER CABLING REQT X 0000 EA 47E382304GH X 001866
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SECTION 1.0
INTRODUCTION

1.1 SCOPE

This document describes the functional and performance requirements of the

MOD-5A Emergency Shutdown Panel.

1.2 GENERAL DESCRIPTION

The Emergency Shutdown Panel receives inputs from the controller and several
critical sensors to determine operation or the need for a shut down, and is

independent of the controller with respect to the emergency shutdown function.

For normal operation all sensor input regquirements must be satisfied (ESD
Ready). The system controller will issue feather valve enable commands and with
the ESD enable command (issued by the system controller) the Emergency Shutdown
panel will energize the feather valves for aileron control and apply a control

voltage to remove the rotor brake.

The Emergency Shutdown Panel will generate an emergency shutdown when it detects
a fault on any one of its inputs by interrupting power to the feather valves,
allowing the ailerons to be hydraulically driven to a feather position and

removing the rotor brake control voltage.

-1- 1560A
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SECTION 2.0
APPLICABLE DOCUMENTS

The following documents of the date of issue noted form a part of this
specification to the extent specified herein. In the event of conflict between
this specification and the documents referenced herein, the contents of this

specification shall supersede.

2.1 GENERAL ELECTRIC DRAWINGS

47A380013 Control System Specification for MOD-5A WTG

47A380052 Electrical Fabrication and Workmanship Standard

47A380053 Electrical Systems Test Equipment Design, Fabrication and
Test Specifications

47€£387114 Control System Schematic

47E387064 Control Electronic Cabinet (CEC) Schematic

2.2 INDUSTRY

NEC - National Electrical Code

2.3 FEDERAL
FED-STD-595 Federal Standard Colors
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SECTION 3.0
REQUIREMENTS

3.1 FUNCTIONAL REQUIREMENTS

Figure 1 is a logic diagram of the Emergency Shutdown Panel (ESD). The ESD
monitors the parameters specified in Paragraph 3.1.1 for a fault condition. If
all conditions are met, the ESD sends an "ESD Ready" Signal to the controller
and allows the controller command of the feather valves. If a fault condition
occurs on any parameter, the ESD senses this fault and removes power from the
feather valves and controls power to engage the Rotor brakes. Both feather

valves enable commands must be present to release the rotor brake command.

3.1.1 INPUTS
The Emergency Shutdown Panel will receive inputs from the following sensors or
components:

Input No. Function

1. Ground Emergency Stop Switch
2. Generator Overspeed

3. Nacelle Emergency Stop Switch

4, Spare
5. Spare
6. Spare
7. Rotor Overspeed

8. Watch Dog Timer

9. ESD Enable

10.  Feather Valve Al Enable
11.  Feather Valve A2 Enable

3= 1560A
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3.1.2 OUTPUTS
The Emergency Shutdown Panel shall provide the following outputs:
1. Feather Valve (A1) Cmd
2. Feather Valve (A2) Cmd
3. ESD Ready signal
4. Feather Va]Ve (A1) Status
5. Feather Valve (A2) Status

6. Rotor Brake Cmd

3.2 OPERATIONAL REQUIREMENTS

3.2.1 ESD READY SIGNAL
The ESD ready signal shall be issued when all inputs except for the feather
valve (A1) and (A2) Enable commands are in their normal operational state. This

indicates readiness to operate.

3.2.2 OUTPUT SIGNALS
The feather valve output signals will be issued when the ESD ready signal and
the feather valve Enable signals are present and the ESD Enable Pulse has been

received.

The rotor brake command shall be energized only when both feather valve enable

commands are present.

3.2.3 STATUS SIGNALS
The feather valve status signals shall be issued when the feather valve commands

are being issued.

5~ 1560A
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3.2.4 ESD ENABLE

The ESD Enable is a 120 vac, 1 @ 60 Hz Pulse, 100 milliseconds in duration.

The ESD Enable Pulse momentarily closes a set of relay contacts to energize the
feather valve cmd relays which shall be configured to latch on. The feather
valve commands shall be interlocked with the ESD Ready Signal and the individual
feather valve enable signals. This provides for one-shot operation in the event
of a momentary fault (greater than 10 milliseconds in durations) from any of the

inputs.

3.3 PERFORMANCE REQUIREMENTS

3.3.1 INPUT CIRCUITS

3.3.1.1 DRY CONTACT ' INPUT
Input Number 1 through 7 listed in paragraph 3.1.1 are dry contact closures

rated at 120 vac with a current carring capability of 1 Amp continuous and

5 Amps surge.

3.3.1.2 DC INPUT
Input Number 8 of paragraph 3.1.1 is a dry contact closure rated at 8 volt-Amps

with a maximum current of .250 Amperes.

3.3.1.3 AC INPUT

Input numbers 9, 10, and 11 of Paragraph 3.1.1 are discrete 120 Vac, 60 Hz

signals capable of supplying 3 amperes (RMS).

-6- 1560A
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3.3.2 OUTPUT CIRCUITS

The output circuits listed in paragraph 3.1.2 shall be capable of supplying 120

VAC, 1@, 60 Hz with a continuous current rating of 3 Amps maximum.

3.4 MECHANICAL

3.4.1 SIZE
The Emergency Shutdown Panel design shall not exceed the envelope shown in

Figure 2. The front panel size and mounting shall be as specified in Figure 2.

3.4.2 WEIGHT

The maximum weight of the Emergency Shutdown Panel shall not exceed 10 pounds.

3.5 ENVIRONMENT

3.5.1 TEMPERATURE

Operating: 0° to 50 °C. Ambient air temperature
Non-Operating: -40°C to 50°C Ambient air temperature

3.5.2 HUMIDITY

10 to 90% RH (non-condensing).

3.5.3 ELEVATION
Sea level to 7000 feet.

3.0 VIBRATION

The operation of the Emergency Shutdown Panel shall not be affected when

subjected to vibration levels of up to +.25g in any direction.
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3.7 SAFETY

A1l exposed wiring, terminals, etc. having a potential of greater than 48 volts
shall be protected from accidental contact by service personnel in accordance

with N E C.

3.8 MATERIALS

Material used in the ESD assembly shall be inherently corrosion resistant or
protected from corrosion due to exposure to airborne moisture and salt in the
operational environment. For corrosion analysis, assume 0.005 PPM maximum salt

content in the environmental air after filtration for sea coast installation.

3.9 FINISH

A11 surfaces shall be chemically cleaned and treated to provide a bond between
the primer paint and metal surfaces. The Emergency Shutdown Panel (ESD) shall
be painted a semi-gloss blue (color conforming to FED-STD-595, color number

25550).

3.10 ELECTRICAL

3.10.1  WIRING INTERFACE

The ESD shall provide screw type or connector terminations for all interface

wiring. The use of screw type terminations or connectors shall be consistant

with the Controls Electronic Cabinet (CEC) schematic.

-9- ~ 1560A
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3.10.2  INTERNAL WIRING

Insulation for internal wiring shall have a rating of 600V and a minimum

temperature rating of 105°C.

Internal wiring shall be supported as required to prevent damage from vibration

levels specified in paragraph 3.6.

3.11 MAINTAINABILITY

MTTR = 4 hours (1 hour to identify, 2 hours to repair, 1 hour to restart)

The Towest level of repair shall be at the chassis level.

3.12 DESIGN AND FABRICATION

Equipment fabricated by or for AEPD shall conform to the fabrication and
workmanship requirements specified in the following documents.

47A380052 Electrical Fabrication and Workmanship Standard

47A380053 Electrical System Test Equipment Design, Fabrication and

Test Specification
3.13 LIFE
The expected lifetime of the Emergency Shutdown Panel assembly shall be thirty

(30) years. A1l relays used in the Emergency Shutdown Panel design shall have a

life expectancy of 100,000 operations minimum at rated load.
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VERIFICATION

4.1 GENERAL

The acceptance program for the Emergency Shutdown Panel (ESD) shall be
implemented by analysis and test of a prime design unit. Development tests will
also be performed in advance of prime design unit tests to support and confirm

design and analytical tradeoffs. These tests are defined in this section.

4.1.1 RESPONSIBILITY FOR INSPECTION AND TESTS

GE/AEPD or its suppliers, at GE/AEPD direction, are responsible for conducting
all tests and inspections to assure compliance with this specification and the

domcuments referenced herein.

4.2 SPECIAL TESTS AND INSPECTIONS

4.2.1 ANALYSES
The following requirements of Section 3.0 shall be verified by review of
analysis based on applicable specifications, applicable drawings, in-process

test data, supplier component data, and operating experience with similar units.

Paragraph 3.3.2 Qutput Circuits

-11- 1560A
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The following requirements of Section 3.0 shall be verified by inspection of the

hardware or review of manufacturing in-process inspection data or component

supplier data.

Paragraph

Paragraph
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3.4.1

3.9

Paragraph 3.12

Size
Finish
Wiring Interface

Design and Fabrication
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4,3 ACCEPTANCE TESTS

4.3.1 WIRING

A1l wiring shall be checked for loose connections.

4.3.2 FUNCTIONAL TESTS

4.3.2.1 Thermal

The Emergency Shutdown Panel will be thermally tested while it is installed in
the Control Electronics Cabinet as part of the Control Electronics Cabinet
thermal test. The requirements of Paragraph 4.3.2.2 will be verified during

this thermal test. -

4.3.2.2 Logic

A functional logic test shall be performed prior to and during the thermal test

specified in paragraph 4.3.2.1.
The outputs specified in paragraph 3.1.2 shall conform to paragraph 3.3.2 when

the logic requirements of paragraphs 3.2.1, 3.2.2, 3.2.3 and 3.2.4 are met. The

inputs shall be as specified in paragraphs 3.1.1, 3.3.1.1, 3.3.1.2 and 3.3.1.3.

-13- 1560A
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4.4 TEST PROCEDURE

A1l tests shall be conducted using documented test procedures approved by
quality assurance. All test procedures shall contain data sheets on which the

results of the individual tests may be recorded.

4.5 TEST CONDITIONS

A11 tests shall be performed at room ambient conditions of temperature, humidity
and atmospheric pressure unless otherwise specified.

4.6 APPRQVAL

Review and approval of all test results by a General Electric Quality Assurance

Representative 1is required prior to shipment of the Emergency Shutdown Panel

assembly.

_14- 1560A



GENERAL ¢ ELECTRIC 47A380032

nev Al i TITLE Jcont om smeer § 2 sm w0 7'
47A380032
cont On smeer 77 smono. f FIRST MADE FOR
REVISIONZ.!
o)
SPECIFICATION %%
A )
FOR THE Y
MOD-5A WIND TURBINE GENERATOR SIMULATOR SOFTWARE (
B~
R
= .
3%
<

. DATE: - 9-23-&2
sponsiiTe Engineer

DATE: .23-8%
' udsystens ineer
l S 7 DATE: 20/9z
[

ystens Engineering /0] 14132
. oate:  77/25; / §2
QuaTity Assurance
A
_ tegration
TOTAL NUMBER OF PAGES: 23
. v/l
1 RIFA
' PRINTS TO
MAOL BY APPROVALS ov on
T 7% k-’-‘fig -‘-7-:__?- ---------- eer | 47A380032 ,
/;)7L[u—— //S’/j— Z Kiwa ol FRIS5SM B_Lounon Cont On SwEET § 7 s N0 7

FF-803-w8 (3-81. ' I coDE 1DENT WO
l PRINTED W USA



DEC

REVISION LOG

MOD-5A WTG
47A380032
EMBER 1983

REV "A"

This log identifies those portions of this document which have been revised

since original issue.

only, are identified by marginal striping.

Revision
A 3
4

10
11
13

16
17

18

19

Page No.

Paragraph Number(s) Affected Rev. Date

3.1 Dec. 1983
Table 1
Table 1
Table 2
Table 3
Table 4
Table 5
Table 6
Table 7

Add Paragraph 3.3.3
and Page 14 :

3.3.4
Figure 1
Figure 2

3.3.5, 3.3.5.1, 3.3.5.2, 3.3.6.,
3.3.6.1, 3.3.6.2

4.1

Revised portions of each page, for the current revision

Approval
RTS _
| f/J @1l >

AL -1

!




SECTION

1.0

2.0

3.0

4.0

INTRODUCTION
1.1 Scope
1.2 General

MOD-5A WTG
47A380032
DECEMBER 1983

TABLE OF CONTENTS

Description

APPLICABLE DOCUMENTS

Electric Drawings

Functional Requirements
Operational Requirements

2.1 General
REQUIREMENTS
3.1
3.2
3.2.1
3.2.2
3.3 Perfo
3.3.1
3.3.2
3.3.3
3.3.
3.3.5
3.3.6
VERIFICATION
4.1 General

Operator Selectable Bi-level Qutputs
Simulator Controlled Bi-level Outputs

erformance Requirements

Bi-level Signal Delay

Wind Simulation

Aerodynamic Torque Calculation

Yaw

Logic Functions

3.3.5.1 Externally Generated Discrete Signals
3.3.5.2 Internally Generated Discrete Signals
Analog Signals

3.3.6.1 Internally Generated Analog Signals
3.3.6.2 Externally Generated Analog Signals

REV IIAII

PAGE

— d



NUMBER

~NOY O B W N —
.

MOD-5A WTG

47A380032
DECEMBER 1983
REV IIAII
LIST OF TABLES
PAGE
Discrete Signals Generated External To The Control System 4
Discrete Signals Generated Internal To The Control System 6
Internal Analog Signals 7
External Analog Signals 8
Discrete Commands 9
Analog Control Commands 10
Operator Terminal Commands to Controller 11

iv



MOD-5A WTG
47A380032
DECEMBER 1983
REV IlAll

SECTION 1.0

INTROBUCTION

1.1 SCOPE

This document describes the functional and performance requirements for the

MOD-5A Simulator Software.

1.2 GENERAL DESCRIPTION

The basic function of the WTG simulator is to functionally test and check out
the Controller. The WTG simulator will interface with the Controller to receive
the Controller command outputs, simulate the WTG dynamic response to the
Controller command output in accordance with operator selected external
parameters, and provide the corresponding signals to the Controller sensor

inputs.

Tne simulator is a component which will allow testing of the Controller
simulating WTG operation. It will receive commands from the control system
outputs and provide simulated sensor inputs to the control system so that

functions and modes of operation of the Controller may be tested.
The simulator will provide the capability to check out and test the functional

operation of both the system software and firmware during controller software

development.

1 0230A



SECTION 2.0
APPLICABLE DOCUMENTS
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The following documents as of the date of this issue or as noted below form a

part of this specification to the extent specified herein.

In the event of

conflict between this specification and the documents referenced herein, the

contents of this specification shall supersede.

2.

1

GENERAL ELECTRIC DRAWINGS

47A380011
47A380013
47A380033
47A387005

System Specification MOD-5A WTG
Control System Specification for MOD-5A WTG
WTG Simulator Hardware Specification

Signal & Command List
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SECTION 3.0
REQUIREMENTS

3.1 FUNCTIONAL REQUIREMENTS

The simulator processes inputs from the controller and the operator to provide

responses to the controller which will exercise the controller in the manner it

will experience during WTG operation.

The simulator signal outputs to the Controller are of 5 basic types. Théy are:

(0]

Discrete signals that are independent of system operation, and are the
result of a system anomaly or are generated external to the system.
These signals would be generated by the operator during test operation
and are listed in Table 1.

Discrete signals that in normal operation would change state as a result
of a Controller output command. The signals are listed in
Table 2. '

Analog signals that represent dynamic response to Controller
output commands and are listed in Table 3.

Analog signals that represent external parameters. These signals would
be operator controllable in accordance with the test operation and are
listed in Table 4,

Site and remote operator commands via serial data communications as
listed in Table 7.

The simulator signal inputs from the Controller are of three basic types. They

are:

Discrete signals that are on/off commands issued by the Controller.
These signals are listed in Table 5.

Analog signals that are position commands issued by the Controller.
These signals are listed in Table 6.

A1l operating data via serial data communications.

3 0230A
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DISCRETE SIGNALS GENERATED EXTERNAL TO THE CONTROL SYSTEM

NAME

Hi Temp Blade #]1

Hi Temp Blade #2

Hi Strain Blade #1

Hi Strain Blade #2

Pitch Hydraulic Resv. Level

Pitch Hydraulic 011 Filter

Pitch Hydraulic 0i1 Temperature Status
Pitch Pump Pressure

Servo Valve Filter Status Blade #1
Servo Valve Filter Status Blade #2
Vibration #1 Rotor Vibration

Hub Position

Gearbox High Temperature

Lube Resv. Level

Lube Supply Filter Status

Lube Supply Lo Pressure

Lube Supply Lo Pressure

Lube Supply Lo Pressure

Lube Resv. Hi Temperature

Lube Resv. Lo Temperature

Lube Supply Temperature Hi

Lube Supply Temperature HiHi

Lube Pump Status, Shaft Driven
Generator Winding Over Temperature
Generator Lube Pressure Lo
Vibration #2 (Generator)

Generator Resv. Lube Level Lo
Generator Resv. Lube Temperature Hi
Generator Bearing Over Temperature
Yaw 0i1 Level Low

Yaw Filter Status

Yaw Holding Brake Status

Yaw Motive Brake Status

Yaw Holding Brake Pressure Low

Yaw Oi1 Temperature 0.K.

Emergency Shutdown System 0.K.
Nacelle Emergency Stop

Ground Emergency Stop

Utility Power Presence (Power Monitor)

0230A
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S9.1
59.2
59.3
59.8
59.10
59. 11
59.12
$9.13
59. 14
S9.15
59.16

TABLE 1

MOD-5A WTG
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DISCRETE SIGNALS GENERATED EXTERNAL TO THE CONTROL SYSTEM

NAME

Ground Intrusion
EIS/0IS Ready

Charger Malfunction
Auto/Manual

UPS Battery Status

UPS Inverter Status
Nacelle Fire Alarm

CEC Heat Exchanger Alarm
CEC Temperature Hi

CEC Temperature HiHi
Ajrcraft Strobe Status

0230A
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S2.6
S2.7

S2.8

Se.
S2.
S2.
Se.

S2

12
13
19
20

.30
S2.
S3.
S3.
S4.
S4.
S4.
S6.
Sé.
S6.
S6.
Sé.
S7.
S7.
S7.
S7.
S7.
S7.
S7.
S7.
S8.
S8.
S8.
S8.
S8.
S1.
S1.

31
1

11
23
24
25

NOY PR W NN OOT AN

TABLE 2

MOD-5A WTG
47A380032
DECEMBER 1983
REV IIAII

DISCRETE SIGNALS GENERATED INTERNAL TO THE CONTROL SYSTEM

NAME

Charge Pump Pressure Low
Teeter Brake Accum Press Low
(Low Force Brake)
Teeter Bake Accum Press Low
(High Force Brake)
Teeter Brake Status High Force "ON"
Teeter High Force Brake Pressure
Teeter Angle >+2.5°
Teeter Angle >#5°
Aileron Latch Status
Accumulator Pressure Low
Rotor Brake Status
Rotor Positioner Drive Status
Lube Supply Lo Pressure
Lube Supply Lo Pressure
Lube Supply Lo Pressure
Yaw 011 Pressure
Yaw Cyl #1 Full CW (L1 Limit SW)
Yaw Cyl #1 Full CCW (L2 Limit SW)
Yaw Cy1l #2 Full CW (L3 Limit SW)
Yaw Cyl #2 Retracted (L4 Limit SW)
Rotor Overspeed
Lube Supply Pressure
Emergency Shutdown System Status
"G" Switch #1
"G" Switch #2
Generator Overspeed
Feather V1v A-1 Status
Feather Vlv A-2 Status
Lockout Relay Tripped
Stator Tie Status
Stator Short Contactor Status
Cycloconverter Tie Status
Converter Ready
Ice Detected Blade #1
Ice Detected Blade #2

FUNCTIONAL DESCRIPTION

C2.4 with delay
. C2.4 with delay

2.4 with delay

€2.11, C2.12

7.5, C7.6

C3.1 + time delay

C4.6

C4.1 + time delay

C4.1 + time delay
1 + time delay
1

+ time delay

6.3, C6.4, C6.5

6.2, C6.4, C6.5 See
6.3, C6.4, C6.5 Fig.
c6.2, C6.4, C6.5 1 & 2

C4.1 + time delay

S7.1, §7.2, S7.3, S7.6
$3.4 (2.5, C2.7, C2.9
S3.4 C2.6, C2.8, C2.10
S3.4

FSE C7.5 + time delay
FSE C7.5 + time delay

€5.4
C5.3
€5.8, C5.9
€5.2
Cl.1
cl.2
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S2

S2

1D NUMBER

.21
S2.
S2.
Se.
.25
S2.
27
.28

22
23
24

26

TABLE 3

INTERNAL ANALOG SIGNALS

NAME
Aileron 1, 1 Position
Aileron 1, 2 Position
Aileron 1, 3 Position
Aileron 1, 4 Position
Aileron 2, 1 Position
Aileron 2, 2 Position
Aileron 2, 3 Position
Aileron 2, 4 Position

Rotor Speed
Rotor Position
Generator RPM
Generator Output Power
Generator Output VARS

FUNCTIONAL DESCRIPTION

MOD-5A WTG
47A380032
DECEMBER 1983
REV "A"

$9.6, S2.1, S2.2

s9.6, S2.1, S2.2, S3.4

S9.6, S2.1, S2.2
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ID NUMBER

S2.18
59.4
59.5
59.6
S9.7

TABLE 4
EXTERNAL ANALOG SIGNALS

NAME

Teeter Angle
Wind Speed #1
Wind Direction #1
Wind Speed #2
Wind Direction #2

MOD-5A WTG
47A380032
DECEMBER 1983
REV IIAII

FUNCTIONAL DESCRIPTION

C6.2, C6.3
€6.2, C6.3
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C1.
Cl.
ce.
c2.
ce2.
ce.
ca.
c2.
ce.
c2.
ca.
C3.
C4.
c4.
C5.
Cs.
C5.
Cs.
C5.
Cs.
Cé.
Co.
Cé.
Coe.
Cé.
c7.
c7.
c7.
C7.
c7.
C7.
cs.

ID NUMBER
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TABLE 5
DISCRETE COMMANDS

NAME

Ice Detector Test Blade #1
Ice Detector Test Blade #2
Pitch Hydraulic Pump On/ CMD
"G" Switch Full Test Blade #1
"G" Switch Full Test Blade #2
"G" Switch Half Test Blade #1
"G" Switch Half Test Blade #2
"G" Switch Reset Blade #1

“G" Switch Reset Blade #2
Teeter Brake AC Power on CMD
Teeter Brake HF Brakes "Off" CMD
Rotor Brake Release CMD
Gearbox Lube System on CMD
Rotor Positioner Drive CMD
Turbine Ready CMD
Start/Motor CMD
Synchronize/Generate CMD
Lockout Relay CMD
Cycloconverter Tie Close CMD
Cycloconverter Tie Trip CMD
Yaw Solenoid Valve (S1) CMD
Yaw Solenoid Valve (S2) CMD
Yaw Solenoid Valve (S3) CMD
Yaw Solenoid Valve (S4) CMD
Yaw Hydraulic Pump On CMD
Emergency Accum. Act. CMD
Emergency Accum. Inhibit CMD
Feather Valve A-1 CMD
Feather Valve A-2 CMD

Enable Feather Valve A-1
Enable Feather Valve A-2
Enable ESD CMD

MOD-5A WTG
47A380032
DECEMBER 1983
REV IIAIl
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ID NUMBER

€2.21
€z2.22
€2.23
c2.24
€5.5
C5.6

TABLE 6
ANALOG CONTROL COMMANDS

NAME

Aileron #1 Servo CMD
Aileron #2 Servo CMD
Aileron #3 Servo CMD
Aileron #4 Servo CMD
Torque Reference (Stator Power Reference)

VAR/VOLT Reference

10
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_TABLE 7_

REMOTE OPERATOR TERMINAL COMMANDS TO CONTROLLER

o o O o O o

SITE

o O 0o 0O o 0o o O o o

Standby Enable

Power Set Point

VAR Set Point

Normal Shutdown

Request Remote Terminal Control
Enable Site Terminal Control

OPERATOR TERMINAL COMMANDS TO CONTROLLER

Standby Enable

Rotor Speed Set Point
Generator Speed Set Point
Power Set Point

VAR Set Point

Normal Shutdown

Emergency Shutdown

Request Site Terminal Control
Enable Remote Terminal Control

Manual Control Commands
- Data Output - Dump Archive
- Rotor Brake Control
- Rotor Position Control
- Individual Hydraulic Pump Controls
- Yaw Brake Control
-  Yaw Position Control
- Individual Aileron Pair Motion

11
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3.2 OPERATIONAL REQUIREMENTS

3.2.1 OPERATOR SELECTABLE BI-LEVEL QUTPUTS
The simulator shall provide the means to select the state of any of the bi-level
outputs. There shall be a method of changing the state of any bi-level output at

any time during a simulation.

3.2.2 SIMULATOR CONTROLLED BI-LEVEL QUTPUTS

The simulator shall provide the means to select the state of any of the bi-Tevel
outputs which shall be functions of other simulator outputs or controller
outputs. Thé functions shall include time delays, level comparisons, sum,

products, differences, quotients, integrals and differentials of other simulator

and controller outputs.

3.3 PERFORMANCE REQUIREMENTS

3.3.1 BI-LEVEL SIGNAL DELAY
The simulator shall be capable of providing delays to the discrete signals
generated by the simulator (Table 2) which are idindividually selectable in

100 m sec increments from O to 120 seconds.

12 K 0230A
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3.3.2 WIND SIMULATION

The simulator shall provide an output for the wind speed signal. The model shall
allow the operator to select a steady wind of from 0 to 150 mph. The model shall
provide for the simulation of a wind gust in.the form of an inverted raised cosine -
pulse with the peak to peak amplitude se]ectab]g from 0 to 20 mph and with the

period selectable from O to 10 seconds.

The wind direction signal shall be relative to the nacelle and as such it will
~indicate yaw error. The operator shall be able to select an initial yaw error of

0 to +180 degrees.

3.3.3 AERODYNAMIC TORQUE CALCULATION
The simulator shall calculate the rotor torque as a function of the rotor RPM, the

wind velocity, and control angle. The equations for the torque calculations will

be of the form:

—
n

2 C_ V2 (29882.8)
q w

where t = rotor torque in ft-lbs

-
n

wind speed in feet/sec

(]
1]

torgue coefficient calculated as follows:
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MOD-5A WTG
INPUT BI1,L DECEMAER 1955
REM B1=THE CONTROL ANGLECDEGREESY  R&'™
REM L= LAMBDA= L1/L2 |
'REM WHERE L1=14.28%ROTOR RATECRPM)

"REM AND L2=WIND VELOCITY(MI/HRD

- CB=-15.377
Ci=—4.6884
C2=0.77052

C3=-0.0831635
C4=3.9381E-4
DB=19.254
Di=1.4571
D2=-8.32222
D3=08.08140865
D4=-1.7803E-4

EB=-1.3128
E1=-8.15073
E2=0.0823725

E3=-08.8013601

- E4=1 .7194E-5

' B2=B1%B1

- B3=B2xB1

B4=B3xB1

- ARB=CRB+C1%B1+C2%xB2+C3#B3+C4%*B4
' A1=DRB+D 1 #B1+D2%B2+D3%B3+D4xB4
- A2=ERB+E1 Bl +E2xB2+E3*B3+E4%B4
X=A0+A 1 % +A2%| |

REM TORQUE COEFFICIENT= X/12220
END
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DEC

3.3.4 YAW
Given the followng yaw commands:
€6.1 Yaw hydraulic pump ON
€6.2 Yaw solenoid valve S1 (CW)
6.3 Yaw solenoid valve S2 (CCW)
C6.4 Yaw solenoid valve S3 (gripper)
6.5 Yaw solenoid valve S4 (holding brake)
The simulator shall activate the followng signals:
56.4 Yaw cylinder set #1 Full CW
S6.5 Yaw cylinder set #1 Full CCW
S6.6 Yaw cylinder set #2 Full CW
S6.7 Yaw cylinder set #2 Full CCW

MOD-5A WTG
47A380032
EMBER 1983

REV “A"

Signals S6.4, S6.5, S6.6, S$6.7, S9.5, S9.7 shall respond to commands C6.1, (6.2,

C6.3, C6.4 and C6.5 in a timed sequence as shown in Figures 1 and 2.

0230A
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CMD CMD
r—FROM CN—— l——FROM CCH —
C6.2 (¢ I l
P
6.3 — | L [ 1
) J
c6.4 L, | L
ZSeQ 25 Sec 25
ESec -.‘ -~ l ec
2 Sec l‘_z Sec

s6.4 | S 1
$6.5 I A —

$6.6 | iy 1
S6.7 r——~—U———L —

C‘f "'Sec _°‘ l‘_ies.—;

s9,
s9.

} 10
cCwW

10

oy n

d €.

FIGURE 1  YAW CONTROL SEQUENCE - CW
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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

3.3.6.1 Internally Generated Analog Signals

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
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.

cLoneeTNG PAGE DLANK NOT FIMED
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SECTION 4.0

VERIFICATION

4.1 GENERAL

Verification of the conformance of the simulator with the requirements of
Section 3 of this document shall be accomplished by utilizing a special program in

the controller.

This program will be written to:
1) Exercise each simulator input
2) Verify all expected simulator outputs

3) Provide a printed record of each function tested
The program shall prompt the operator to exercise the simulator outputs which are

independent (such as those listed in Table 1). It will then verify the

appropriate response and provide a printed record of the verification.

19 0230A
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SECTION 1
INTRODUCTION

1.1 SCOPE
This document describes the functional and performance requirements for the

MOD-5A Simulator hardware.

1.2 GENERAL DESCRIPTION

The basic function of the WTG simulator is to functionally test and evaluate the
control electronics. The WTG simulator will interface with the control
electronics to receive the control electronics command outputs, simulate the WTG
dynamic response to the control electronics command output in accordance with
operator selected external parameters, and provide corresponding signals to the

control electronics sensor inputs.

The simulator is a component which will allow testing of the control electronics
by simulating WTG operation. It will receive commands from the control system
outputs and provide simulated sensor inputs to the control system so that .

functions and modes of operation of the control electronics may be tested.
The simulator will provide the capabi]ity to evaluate the performance of the

controller, to check out basic operation and to test the operation of both the

system software and firmware during controller software development.
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SECTION 2

APPLICABLE DOCUMENTS

The following documents form a part of this specification to the extent

specified herein.

In the event of conflict between this specification and the

documents referenced herein, the contents of this specification shall supersede.

2.1 GENERAL ELECTRIC DRAWINGS

47A380011
47A380013
47A210105
47A210106

System Specification MOD-5A WTG
Control System Specification for MOD-5A WTG
Electrical AGE Fabrication and Workmanship Standard

Electrical AGE and Systems Test Equipment Design, Fabrication
and Test Specifications
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SECTION 3
REQUIREMENTS

3.1 FUNCTIONAL REQUIREMENTS

The Simulator:
1. Accepts analog control inputs from controller
2. Accepts digital control inputs from controller

3. Performs analog computation to simulate the WTG rotational dynamics and
power generation

4, Produces analog sensor outputs

5. Produces digital sensor outputs

6. Produces serial data outputs to peripheral terminals
7. Receives serial data from controller

8. Transmits operator commands to the controller

3.1.17 ANALOG CONTROL INPUT
The simulator shall have an analog input capacity for at least sixteen (16)

channels.

3.1.2 DIGITAL CONTROL INPUT
The simulator shall have a digital input capacity fof at least twenty (20)

channels.

3.1.3 MEMORY

The simulator shall have a memory capacity of at least 64K-byte (8-bits/bytes).

3.1.4 ANALOG SENSOR OUTPUT

The simulator shall have at least twelve (12) channels of analog output.
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3.1.5 DIGITAL SENSOR OUTPUT

The simulator shall have at least sixty (60) channels of digital output.

3.1.6 SERIAL DATA

The simulator shall have a capacity for at least three (3) serial data ports.

3.1.7 SIMULATION COMPUTATIONS

3.1.7.1 Actuator Characteristics

The actuator control simulation shall have the following characteristic:

- 1)
Ba - BC(1 + 18

where B Actual Angle (in degrees)
Bc = Controller Drive Signal (in degrees)

Actuator Time Constant (in seconds)
50 to 300 milliseconds

T

The simulator shall also provide a rate limit on the angle., Figure 1 shows the
block diagram for the Actuator Simulator. The value of the rate limit shall be

5 to 20 degrees/second.

3.1.7.2 Rotating Dynamics Calculations

The simulator shall have the ability for analog computation which will be used
to simulate rotational dynamics and power generation. A diagram of the analog
simulation for the rotor dynamics and electrical power generation is shown in

Figure 2. The equation for the dynamics simulation are:

9 [) e K

eR = T_R + E_ (OR' @G) + T(GG' GR)
JR JR R

s _T Y . K

6g = _E+ L (05~ 0p) + 30z~ 0p)
Jg Tﬂ; G

-4 0628A



where ORr> éR, and 6R are

acceleration respectively, (RADIANS)

47A380033
OCTOBER 1983
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rotor position, velocity, and

OG, éG’ and EG are the

generator position velocity and acceleration respectively (in radians and as

reflected to the rotor side of the gearbox).

TR is the rotor torque in ft-1bs

JR is the rotor inertia in ft-1bs sec?/rad

C is the damping factor in ft-1b sec/rad

K is the spring constant in ft-1b/rad

TE is the equivalent electrical torque in ft-1bs.

3.1.7.3 Electrical Power Calculation

The electrical power generated will be calculated by the following equation:

Pe=Te XGGXKeq

where T, is the electrical torque equivalent in ft-1bs.

©g 1s the generator speed in RPM

Keq = 0-142 w/g¢_1p RPM

and 1o and @z are expressed as reflected to the rotor side of the

gearbox
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FIGURE 1 - ACTUATOR SIMULATOR BLOCK DIAGRAM
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FIGURE 2 - DYNAMICS SIMULATOR BLOCK DIAGRAM
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3.2 OPERATIONAL REQUIREMENTS

3.2.1 OPERATOR SELECTABLE BI-LEVEL OUTPUTS
The simulator shall provide the means to select the state of any of the bi-Tevel
outputs. There shall be a method of changing the state of any bi-level output

at any point in time during a simulation.

3.2.2 SIMULATOR CONTROLLED BI-LEVEL QUTPUTS

The simulator shall provide the means to select the state of any of the bi-level
outputs which shall be functions of other simulator outputs or controller
outputs. The functions shall include time delays, 1level comparisons, sum,
products, differences, quotients, integrals and differentials of other simulator

and controller outputs.

3.3 PERFORMANCE REQUIREMENTS

3.3.1 CLOCK
The simulator shall have an internal real time clock that can be used in
providing delays to the discrete signals generated by the simulator. The clock

resolution shall be at least one 60 Hz cycle (16.7 msec)..

3.3.2 ANALOG INPUTS
The simulator shall accept 4-20 ma current inputs. There shall also be a 12-bit

resolution on the analog to digital converter.

3.3.3 DIGITAL INPUTS
The simulator shall accept a 90 VAC to 140 VAC signal and load the circuit to a

rated value of 10 ma.
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3.3.4 ANALOG QUTPUTS
Analog outputs generated by the simulator shall be 4 to 20 ma current loop

signal. The simulator shall be capable of driving up to a 475 ohm load.

3.3.5 DIGITAL OUTPUTS
The simulator shall provide digital outputs on the form of a 12 VAC to 140 VAC

signal with a 3 amp current steady state and a 20 amp surge capability.

3.3.6 SERIAL DATA PORTS
The simulator shall provide serial data ports that are RS232C or 20ma

compatible. The Baud rate shall be selectable from 300 to 9600 Baud.

3.3.7 CYCLE TIME
The simulator shall have a cycle time of less than 1.0 second for the complete

simulation of the WTG.

3.3.8 SOFTWARE PROGRAM
The simulator shall have a higher level software programming language to make -

the programming easier and to lessen the amount of time for programming.

3.4 ELECTRICAL
3.4.17 POWER REQUIREMENTS

The simulator shall be powered from a 120 VAC, 60 Hz, 1 phase circuit at 5 Amp

maximum.
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3.5 MECHANICAL
The simulator shall be relatively portable and there should be a minimum of

assembly and disassembly when changing the location. The simulator shall also

accommodate analog computations.

3.6 ENVIRONMENT

Operating

The simulator shall function in an environment of 5° to 40°C with up to 90%
relative humidity.

Non-Operating

-2 to +5(°C, 0-100% relative humidity, non-condensing

3.7 MAINTAINABILITY

The Towest level of repair is at the plug-in card level.
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SECTION 4
VERIFICATION

4.1 GENERAL

The verification of the hardware of the simulator shall be achieved with
software provided in accordance with vendor's instructions. There shall be
verification of the memory, CPU, and System I/0. A vendor supplied program
shall test the memory by writing and reading back data. The CPU shall be tested
by a vendor supplied program that will exercise the arithmetic and logical
instructions of the CPU. A System I/0 test will be run by a vendor supplied
program to test various system functions which includes front panel controls and

indicators, the real time clocks, and the power failure monitor.

4.2 THE ANALOG BOARD

The analog board shall be verified with a bench test on the card by itself. The
inputs will be simulated with power supplies or function generators and the
outputs and test points will be monitored with meters and oscilliscopes to

verify stage gains and potentiometer settings.

-17 - 0628A
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SECTION 1

1.0 INTRODUCTION

1.1 SCOPE
This document describes the functional and performance requirements for the Site

Operator Terminal for use on the MOD-5A Wind Turbine generator.

1.2 GENERAL DESCRIPTION

The Site Operators Terminal (SOT) is located in the Ground Control Enclosure
(GLE) and interfaces with the control system Controller located in the nacelle
via asynchronous serial communications. Operator commands are entered through a
keyboard, coded, and transmitted to the Controller. Controller operating data
is received by the site terminal and processed in real time to provide the

following functions:

o Generate a magnetic tape record of the data

o Selectively display the data on a CRT

o Selectively display the analog data on a strip chart recorder

o Compute surmmary data for printout on a line printer

o Print an alarm status on the line printer and display the alarm status
on the CRT

0 Print operator cormands on the line printer

-1- 0817A
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SECTION 2

2.0 APPLICABLE DOCUMENTS

The following documents as of the date of this issue or as noted below form a

part of this specification to the extent specified herein. In the event of
conflict between this specification and the documents referenced herein, the

contents of this specification shall be considered a superseding document.

2.1 GENERAL ELECTRIC DRAWINGS

47A380011 System Specification MOD-5A WTG

47A380013 Control System Specification for MOD-5A WTG
Electrical AGE Fabrication and Workmanship Standard

47A380052 Electrical AGE and Systems Test Equipment Design, Fabrication and
Test Specifications

TBD Lightning Protection Requirements for MOD-5A WTG
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MOD-5A WTG
47A380036
OCTOBER 1982

SECTION 3

3.0 REQUIREMENTS

3.1 FUNCTIONAL REQUIREMENTS

A block djagram is shown in Figure 1. The SOT will be located in the Ground
Control Enclosure (GCE) and shall provide asynchronous serial cormunications

with the WTG Controller located in the Nacelle.

Operator commands entered via a keyboard, provide the following commands to the

Controller:

OPERATIONAL COMMANDS
0 Request site terminal control
o Enable remote term{nal control
o Standby enable .
o Normal shutdown
o Rapid shutdown
0 Speed setpoint
o Pover setpoint
o Data archive dump request
0 Gear select
MANUAL COMMANDS
o Yaw CW
0 Yaw CCW
0 Yaw hydraulics purmp motor ON/OFF
0 PSC hydraulics pump motor ON/OFF

-3- 0817A
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3.1 FUNCTIONAL REQUIREMENTS (cont'a)

MANUAL COMMANDS (cont'd)

0

Gearbox lube pump ON/OFF
Generator lTube pump ON/OFF
Tip #1 to power

Tip #1 to feather

Tip #2 to power

Tip #2 to feather

Teeter brakes high press
Teeter brakes low press
Rotor parking brake ON/OFF
Gear Select

Turning gear engage

Turning gear drive

Yaw brakes ON/OFF

MOD-5A WTG
47A380036
OCTOBER 1982

The data received from the Controller will be processed for recording and

display.

Analog data will be converted for output to strip chart recorders.

Operating status and alarms data will be displayed on the CGRT in alphanumeric

fornm.

Surmary data will be generated for output to the printer.

Alarm status will be displayed on the CRT and on the printer. The data will be

retransnitted to the tape recorder.

-5- 0817A
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3.1.1 CONTROLLER INTERFACE, RECEIVE

The site terminal shall provide a 20 mA serial interface for receiving data from
the Controller. The data rate shall be selectable between 300 and 9600 baud.
The expected data rate is 1200 baud. The data stream from the Controller shall
consist of 50 - 8 bit words (nominal). This message will be updated and
transnitted at a mininum rate of 1 message per second. A continuous 'data

stream, if present, shall be processed at a rate of one data set per second.

3.1.2 CONTROLLER INTERFACE, TRANSMIT
The site terminal shall provide a 20 mA serial data interface for transmitting

cormands to the Controller. The data rate shall be 1200 baud.

3.1.3 CRT DISPLAY

The site terminal shall provide a cathode ray tube display. It shall have
capabilities of at least 12 lines with at least 40 characters/lines. The CRT
display shall be masked (protected field) screen fixed format alphanumeric
presentation of the data. A minimum of 10 pages of data presentation shall be

selectable for display with the data updated at a 1/sec. rate.

3.1.4 TAPE RECORDER

The site terminal shall provide an interface for a magnetic tape recorder. The
data format shall be parallel ASC11. The tape recorder shall utilize 1/2 inch
magnetic tape. It shall record the ASC11 data in a 9 track 1600 bpi PE (phase

encoded) format.

-6- 0817A
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3.1.5 STRIP CHART
The site terminal shall provide an interface to strip chart recorder. It shall
provide 8 analog output channels. Each channel shall be a 0 to 5 volt (0 to 10

volt) output. The output channels shall provide 12 bit resolution.

3.1.6 KEYBOARD
The site terminal shall provide an ASCI1 Keyboard with a minimum of 8 user

defined function keys.

3.1.7 PRINTER INTERFACE

The site terminal shall provide an RS232C port for data output to the printer.

3.2 PERFORMANCE REQUIREMENTS

3.2.1 TAPE RECORDER
The site terminal shall buffer the data received from the Controller and
retransiit it to the magnetic tape recorder at the specified baud rate. The

site terminal shall generate the tape transport control signals.

3.2.2 STRIP CHART RECORDER

The site terminal shall drive the strip chart with data from the Controller.
The site terminal shall perform any conversions required to produce the strip
chart signal from the data stream from the Controller. The site terminal shall
provide individual selection of the analog functions to be displayed on the

strip chart, up to eight signals at a time.

-7- 0817A
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3.2.3 PRINTER FUNCTIONS
The printer shall provide an operating log by recording change of Controller

mode alarm detected by the Controller and also by operator command to the

Controller. The printer shall record operator selected data displays and
surmaries. Each event shall include a time record. At periodic intervals, i.e.

1 hour, or upon operator request via the keyboard, an operating summary shall be

printed.

3.2.4 CRT DISPLAY FUNCTION

The terminal shall extract the appropriate data from the data input and, in real
time perform scaling and conversion to engineering units for display. The
display shall be fixed format with multi-page capability. The terminal shall
provide capacity for at least 10 pages of disp]ayf The format for the display
shall be preprograrmed and stored in memory. The terminal shall have the
capabi]ity such that the operator can change individual parameters for display.
The basic format for each page will consist of three basic sections. They are a
selectabie dynamic display, alarms, and operator input.

The dynamic display will consist of preprogrammed (or operator preselected)
parameters.  The parameter title will be continuously displayed and the
operating parameter data will be updated at the 1/sec data rate. There shall be
provision for at least 10 parameters per page.

A separate area of the CRT display shall display alarm functions. The alarm
code received from the Controller and its alphanumeric description (stored 1in
SOT memory) shall be displayed.

A third area on the CRT shall be set aside to display the operator input
cormands as entered through the keyboard and for operator messages from the

remote terminal.
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3.2.4 CRT DISPLAY FUNCTION (cont'd)

For the display page selected, the site terminal will extract the appropriate
data from the Controller data stream on a real time basis, convert and scale the
data, and display the results on the CRT.

An illustrative example of a page of CRT display is shown in Table 1.

TABLE 1

PERFORMANCE SUMMARY

Power Generated (MW) KXo X
Power Setpoint (MW) XXX
Energy Produced Today (MWHR) XXX
Energy Produced Yesterday (MWHR) XXX
Current Operating Mode - - Normal Shutdown
Operator Control - Site
ALARMS
PSC HYD PRESS LOW XXX

REQUEST REMOTE CONTROL: ENABLE*

* Request is received in data stream and displayed, ENABLE is site operator
keyboard input
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3.2.5 PROCESSING
The analog data shall be converted from 12 bit binary to engineering units for

output to the CRT and printer. Using the input data for WTG power output and

wind velocity, the site terminal shall calculate the following:

0 energy produced power generated * time

energy avail. energy avail. but not
0 energy available = energy produced + but not + produced by operating
operating at power setpoint

below rated

0 energy availability = energy produced
energy avail.

o time availability operating time

total time of operating wind velocity

Discrete data shall be displayed on the CRT and printer in alphanumeric form
where the descriptive information is stored in memory. For example, operating
mdﬁe would be displayed as:

STANDBY ENABLE

STANDBY DISABLE

START UP

RAMP/SYNC.

POWER GEN

SHUTDOWN

LOCKOUT

etc.

Alarms shall be displayed as:
PSC PRESS LOW
HUB SPEED HIGH

etc.

-10- 0817A



3.3 ELECTRICAL REQUIREMENTS

3.3.1 POWER

117 VAC 60 Hz 19 @ TBD watts max. and TBD amp max.

3.3.2 SERIAL DATA - 20 ma

3.3.3 PARALLEL DATA

3.3.4 ANALOG SIGNAL

MOD-5A WTG
47A380036
OCTOBER 1982

Analog Signal Output To Strip Chart Recorder - 0 to 5 or O to 10V with 12 bit

resolution

3.4 MECHANICAL
Size - (Later)

Weight - (Later)

3.5 ENVIRONMENT

Temperature: 60°F to 90°F operating
-40°F to +122°F non-operating

Humidity: 0 to 95% RH non-condensing

Al titude: Sea Level to 7000 ft.
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SECTION 4

4.0 VERIFICATION

(Later)

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

1.0 INTRODUCTION

1.1 SCOPE
This document describes the functional and performance requirements for the CDS

(Controls Data System) for use on the MOD-5A Wind Turbine generator.

1.2 GENERAL DESCRIPTION

The CDS is located on the ground near the base of the tower and interfaces with
the control system Controller located in the nacelle via asynchronous serial
communications. Controller operating data is received by the CDS and processed

in real time to provide the following functions:

0 Generate a magnetic tape record of the data
0 Selectively display the data on a CRT
0o Selectively display the analog data on a strip chart recorder

0 Compute summary data for print out on a line printer

-1- 1010A
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SECTION 2

2.0 APPLICABLE DOCUMENTS

The following documents as of the date of this issue or as noted below form a
part of this specification to the extent specified herein. In the event of
conflict between this specification and the documents referenced herein, the

contents of this specification supersede.
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SECTION 3

3.0 REQUIREMENTS

3.1 FUNCTIONAL REQUIREMENTS

A block diagram is shown in Figure 1. The CDS shall provide asynchronous serial
communications with the WTG Controller.
The data received from the Controller will be processed for recording and

display. Analog data will be converted for output to strip chart recorders.
Operating status and alarms data will be displayed on the CRT in alphanumeric

form. Summary data will be generated for output to the printer.

3.1.17 CONTROLLER INTERFACE, RECEIVE

The CDS shall provide a 20 mA serial interface for receiving data from the
Controller. The data rate shall be selectable between 300 and 9600 baud. The
expected data rate is 1200 baud. The data stream from the Controller shall

consist of 50 - 8 bit words (nominal). This message will be updated and

transmitted at a minimum rate of 1 message per second.

3.1.2 CONTROLLER INTERFACE, TRANSMIT

The CDS shall provide a 20 mA serial data interface for transmitting commands to

the Controller. The data rate shall be 1200 baud.

-3- 1010A
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3.1.3 CRT DISPLAY

The CDS shall provide a cathode ray tube display. It shall have capabilities of
at least 24 lines with at least 80 characters/line. The CRT display shall be
masked (protected field) screen fixed format alphanumeric presentation of the

data. A minimum of 10 pages of data presentation shall be selectable for

display with the data updated at a 1/sec. rate.

3.1.4 TAPE RECORDER

The COS shall provide an interface for a magnetic tape recorder. The data
format shall be parallel ASCII. The tape recorder shall utilize 1/2 inch
magnetic tape. It shall record the ASCII data in a 9 track 1600 bpi PE (phase

encoded) format.

3.1.5 STRIP CHART
The CDS shall provide an interface to a strip chart recorder. It shall provide
8 analog output channels. Each channel shall be a 0 to 10 volt output. The

output channels shall provide 12 bit resolution.

3.1.6 KEYBOARD
The CDS shall provide an ASCII Keyboard with a minimum of 8 user defined

function keys.

3.1.7 PRINTER INTERFACE

The CDS shall provide a port for data output to the printer.
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3.1.8 EXECUTION RATE

The processor shall have an execution rate to enable completion of the following

required functions within 1 second.

0

0

receive serial data

buffer the data for tape recording

transfer contents of buffer to the tape recorder

O/A conversion of analog data and output to strip chart recorder

calculate summary data for printer output

prepare alarm output to printer

convert and format data for CRT display

accept operator input commands via the keyboard, format the command and
transmit the command to the controller -- & command will consist of a

leader, 1 to 4 word message, and a checksum.

An optional additional requirement is the capability to input up to 16 analog

signals at a sampling rate of 6K hz (nominal). That is, sample each of 16

analog signals at a rate of 400 samples per second (nom).

3.1.9 MEMORY CAPACITY

Memory capacity shall be 64K bytes or words minimum based on the following

allocation:

0

tape recorder data buffer - 15K
(5 minutes of 50 words per second

CRT display - 19K
(10 pages @ 24 x 80 characters)

alarm message - 20K
(255 alarms @ 80 characters)

program and scratch - 10K

-6- 1010A
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3.1.10 PROGRAM LANGUAGE

The processor shall utilize a h{gher level program language i.e. Fortran,
Compiled Basic, to minimize the user program development time. However the use
of a higher 1level 1language shall be subordinate to the execution speed.

Assembly language programming is acceptable as a trade-off to execution speed

and reduced memory requirements.

3.2 PERFORMANCE REQUIREMENTS

3.2.1 TAPE RECORDER
The CDS shall buffer the data received from the Controller and retransmit it to

the magnetic tape recorder at the specified baud rate. The CDS processor shall

generate the tape transport control signals.

3.2.2 STRIP CHART RECORDER

The CDS shall drive the strip chart with data from the Controller. The CDS
shall perform any conversions required to produce the analog strip chart signal
from the data stream from the Controller. The CDS shall provide individual

selection of the analog functions to be displayed on the strip chart, up to

eight signals at a time.

3.2.3 PRINTER FUNCTIONS

The printer shall provide an operating log by recording change of Controller
mode and alarms detected by the Controller and also by operator command to the
Controller. The printer shall record operator selected data displays and
summaries. FEach event shall include a time record. At periodic intervals, i.e.
15 minutes, or upon operator request via the keyboard, an operating summary

shall be printed. Figure 2 is an example of a typical printout.

-7- 1010A
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CRIGINEL FAll .
OF POOR QUALITY
0.00 14,32.34 MOD SA SUMMARY DATA UNIT SN 001
MWH FRODUCED SET FOINTS
CONTROL YESTER CUMM FROM TAZ M RFM
SITE .0 .00 0.00 ?7.7 7.2 17.8
TIME ALRM MFH MW MWH MOIIE
14.34.14 0 39.8 7.37 58.2 FUWR
14.49.14 0 46,7 G461 60.0 FUWR
15.04.14 0 46.4 7.24 61,8 FUWKR
15.,19.14 0 39.4 7.25 63.6 FUWR
i5.34.14 0 25.2 1.72 64,9 FUWR
15,49,14 0 10.9 .02 65.0 FWR
i5.54,21 0 S.3 .02 65.0 NSI
15.55.59 0 3.9 .01 65.0 SERE
16.10.59 0 15.5 ,02 65.0 SEE
16.14.19 0 - 20.1 .02 8540 SU
16.15.29 0 19.9 .02 65.0 RMF :
i$.17.31 0 22,2 «44 65.0 FUWR -
14.32.31 0 36,9 7.44 66.0 FWR
16.,47.31 0 46.4 7.48 67.8 FWR
17.02.31 0 47,2 7.29 49.8 FUWR
i7.17.31 0 42,2 6.68 71.4 FUR
17.32.32 0 26,9 2,34 72.83 FUWR
17.47.32 0 11.4 .02 73.0 FUWR
17.53.04 16 6.1 .00 73.0 NSD
i7.53.08 0 ‘
T i7.54,43 0 4,4 .00 73.0 LO
17.55.08 0 4,9 .00 73.0 " SEI
11 . 17.55.17
17.55.19 0 5.2 .00 73.0 SEE
18.10.19 0 15.5 .00 73,0 SFE
it.14.19 0 19,4 . 00 73,0 8L
iR.15.29 0 20.6 L00 73.0 RH-
18.17.31 0 23.0 57 73.0 FUWR
EE5MEOAE
FIGURE 2
ILLUSTRATIVE EXAMPLE OF PRINTER OUTPUT
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3.2.4 CRT DISPLAY FUNCTION

The processor shall extract the appropriate data from the data input and, in
real time,perform scaling and conversion to engineering units for display. The
display shall be fixed format with multi-page capability. The processor shall
provide capacity for at least 10. pages of display. The format for the display
shall be preprogrammed and stored in memory. The processor shall have the
capability such that the operator can change individual parameters for display.
The basic format for each page will consist of two basic sections. They are a
selectable dynamic display and alarms.

The dynamic display will consist of preprogrammed (or operator preselected)
parameters; The parameter title will be continuously displayed and the
operating parameter data will be updated at the 1/sec data rate. There shall be
provision for at least 10 parameters per page.

A separate area of the CRT display shall display alarm functions. The alarm
code received from the Controller and its alphanumeric description (stored in
COS memory) shall be displayed.

For the display page selected, the CDS will extract the appropriate data from
the Controller data stream on a real time basis, convert and scale the data, and
display the results on the CRT.

ITlustrative examples of the CRT display are shown in Figure 3.

-9- 1010A
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ILLUSTRATIONS OF CRT DISPLAYS
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3.2.5 PROCESSING
The analog data shall be converted from 12 bit binary to engineering units for

output to the CRT and the printer.

The processor shall be capable of arithmetic computation which, as a minimum,

shall include addition, subtraction, multiplication and division.

Discrete data shall be displayed by the CRT and printer in alphanumeric form
where the text information is stored in memory. For example, operation mode
would be displayed as one of the following:

STANDBY ENABLE

STANDBY DISABLE

START UP

RAMP/SYNC.

POWER GEN

SHUTDOWN

LOCKOUT

Alarms message test shall be stored in memory and displayed by the CRT in

alphanumeric form as the alarm number and the message. A typical alarm display

would be as follows:

123 PSC PRESS LOW
231 HUB SPEED HIGH

The alarm function for printer output shall consist of the alarm number and the
time of the alarm occurrence. The alarm message printout shall indicate when an
alarm function is restored to the normal operating condition. An illustrative

example of the alarm printout is shown in Figure 4.
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5.00 0.00.00 MOL SA SUMMARY LATA UNIT SN 001
, MWH FRODUCET SET FOINTS
CONTROL YESTER. GCUMM  FROM  Tax Ml KM
SITE .0 .00  0.00 WO 0 Nl
N .
TIME ALRM  MPH M ¢ MWH  MODE
0.00.14 0 i¥.8 .00 .0 LD
¢.00.20 0  17.3 L 00 .0 SEI
GCEDEEEEE® . _
il 000133 _
0.03,4¢6 0  17.5 .00 .0 SU
0.04,55 D 17,3 .00 L0 RMP
0.08,45 0 22.4 .30 .0 FUR
Alarm (#16)»> =9 0.14.15 16 17.9 1.06 + Q0 WNSD
De14.2C O -
Alarm 5 7 0.15.55 0 19.6 .00 .0 LD
Condition o
Restored
FIGURE 4
ILLUSTRATIVE EXAMPLE OF PRINTER OQUTPUT OF ALARM
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3.3 ELECTRICAL REQUIREMENTS

3.3.1 POWER

/VOI“!
117 VAC 60 Hz 19 @ 1000 watts ssax- and 15 amp max.

3.3.2 SERIAL DATA - 20 ma - 1200 Baud/1000 ft cable
3.3.3 PARALLEL DATA - TTL/25 ft cable

3.3.4 ANALOG SIGNAL

Analog Signal Output To Strip Chart Recorder - O to 10V with 12 bit resolution

3.4 MECHANICAL

Size - Suitable for installation in a single 19" rack.

3.5 ENVIRONMENT

Temperature: 60°F to 90°F operating
-40%F to +1229 non-operating

Humidity: 0 to 95% RH non-condensing
Altitude: Sea Level to 7000 ft.

-13- 1010A
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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 1ntegr§tion and

checkout.

-14- 1010A I
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SECTION 1
1.0 INTRODUCTION

1.1 SCOPE

This Software Project Management plan delineates the methods and procedures to
be followed during the development of the software targeted for the MOD-5A
Wind Turbine Generator. The key elements provided by this plan are:

1. Definition of the MOD-5A software

2. A description of the software development process to be employed in
developing the software for the MOD-5A.

3. Software test progran

4, Software quality program

5. The software engineering methodology to be employed.

6. Software configuration management plan

7. Project planning, organization and control

8. Required docunentation.
All software developed for the MOD-5A Wind Turbine Generator shall be
developed according to this plan; deviations shall be allowed only where they
will vresult 1in significant benefit to the MOD-5A program and software
development and have no adverse effect upon the software reliability or
maintainability. .
1.2 OBJECTIVES
The objective of this document is to define a methodology -for the development
of the MOD-5A software that will provide software that will operate

sucessfully and be easy to maintain.

1.3 APPLICABLE DOCUMENTS

1.3.1 GENERAL ELECTRIC COMPANY DOCUMENTS
1. MOD-5A Wind Turbine Generator Conceptual Design Review Data package.
2. GE Space Systems Division Policy 8.1(SEAM) February 1979

3. Specifications for the MOD-5A Sinulator Software,
Document No. 47A380032

4, Specifications for the MOD-5A Controller Software,
Document No. 47A380029

5. Standardization of Drawings, Specifications, Program Plans and
Procedures for the MOD-5A WTG, PD 7430-MOD-5A-039

-1-
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1.4 ABBREVIATIONS

CDS - Control Data Systenm

LPDS - Computer Program Design Specification
CDR - Conceptual Design Review

ECL - EPTAK Control Language

EDS - Engineering Data System

EPROM - Erasable Progranmable ROM

EPTAK - A Controller Hardware Product of Eagle Signal Company
FDR - Final Design Review

GEN - Generator

PDL - Program Design Language

PDR - Preliminary Design Review

PROM - Progranmable ROM

PSC - Partial Span Control

PWR - Power

RAM - Randum Access Memory

ROM - Read Only Memory

SEAi1 - Software Engineering and Management
TBD - To be determined

TBS - To be specified

WTG - Wind Turbine Generator
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SECTION 2
2.0 SOFTWARE PRODUCT IDENTIFICATION

The MOD-5A Wind Turbine Generator (WTG) Software provides for the on-line,
real-tine operation and control of the MOD-5A Wind Turbine Generator using the
tagle Signal EPTAK 700 micro-processor based controller. The MOD-5A software
shall consist of four major subsystems: the OQperational Program, the WTG
Sirmulator, the Data Handling subsystem and the Remote and Local Terminal
Interface package. Descriptions of each of these subsystems is given in the
following sections.

2.1 OPERATIONAL PROGRAM DESCRIPTION

The Operational Program shall consist of the Eagle Signal Executive
(SL 708-0011-M) and the GE developed MOD-5A Controller Software.

2.1.1. EXECUTIVE

The Eagle Signal Executive (SL 708-0011-M) shall reside in the EPTAK 700
concroller. The Executive shall process all system interrupts.

2.1.2. MOD-5A WTG CONTROLLER SOFTWARE

The MOD-5A Controller Software (in deliverable form) shall reside in the
EPTAK 700 controller erasable programmable read-only memory (EPROM) as part of
tne controller hardware and shall perform all the functions necessary to
provide real time closed loop control of the MOD-5A WTG. The controller
software shall provide the following functions as described in the MOD-5A
Controlier Software Specification.

1. Mode Control

2. Communications

3. Data Archive

4. Data Processing

5. Lockout Mode Processing

6. Standby Mode Processing

7. Startup Mode Processing

8. Generating llode Processing

Y. Normal Shutdown Hode Processing

10. Emergency Shutdown Mode Processing

11. Manual Mode Processing

12. Yaw Position Control

13. Pitch Tip Angle Control
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2.2 REMOTE AND LOCAL TERMINAL INTERFACE SOFTWARE

The remote and local terminal interface software shall reside in intelligent
CRT terminals and provide keyboard entry to the controller and alphanumeric
display of output data and operating status from the controller.

2.3 DATA HANDLING SUBSYSTEM

TBD

2.4 WTG SIMULATOR

The WTG Simulator shall reside in the MACSYM-2 measurement and control
computer. The Simulator shall sinulate the wind turbine generator sensor and
actuator interface. The Simulator shall provide dynamic interraction between
tne signal input (controller command output) and signal output(controller
signal output) that is representative of the WTG. Nominal and anomalous WTG
perforuiance is selectable by operator input.
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SECTION 3

3.0 SOFTWARE DEVELOPMENT PROCESS

The software development process for the MOD-5A software shall consist of six
sequential aevelopment phases. These phases are:

1. Requirements and debug
2. Preliminary design

3. Detailed design

4, Code and debug

5. Unit test

6. Integration test

The activity of each of the sequential development phases shall culminate with
a review and an item that is baseline. Each baseline shall serve as the point
of departure for the activities of the next sequential phase. It is expected
that each phase shall be completed before the activities constituting the next
pnase are started; however, if starting a subsequent phase prior to
completion of a given pnase will have a favorable impact on the software
development effort, a phase will be started prior to the completion of the
preceeaing phase or phases.

3.1 BASELINES, DESIGN REVIEWS AND TEST PHASES

Baselines, design reviews and test phases are central in the overall
nanagenent of the software development process. The attainment of predefined
baselines shall serve to establish milestones which provide software
mahagement ana customer visibility into the progress of the software
developrment effort. A review shall be associated with the establishing of
each baseline.to afford the opportunity for all relevant parties to develop
mutual understanding of the requirements, design and status of the software
developrient process. A description of the baselines and reviews planned for
the MOD-5A software development is given below.
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3.2 SOFTWARE DEVELOPMENT BASELINES

A baseline is defined to be the attainment of a predefined state in the
software development process. At the conclusion of each sequential phase of
the software development process, a review shall be conducted to review the
item being baselined. Following the resolution of any action items arising as
a result of the review, a baseline shall be established. The establishment of
a baseline will signify that all parties are in concurrence with the baselined
item and shall be implicit approval to proceed to the next phase in the
software development process.

The establishment of a baseline shall also signify a change in the level of
configuration control of the items which constitute the baseline. After a
baseline is established, any proposed change to the baselined item shall be
processed in accordance with the configuration control procedure i.e. Program
Directive 7430-MOD-5A-039. The following baselines and reviews shall be used
in the MOD-5A software development. Reviews shall include all affected
functions.

BASELINES ITEM

1. Software Requirenents Software Requirements Specification
2. Preliminary Design Preliminary Software Design Specification
3. Code and Unit Test Component Source Code

4. Development Infégrated Subsystems

5. Operational Final Design MOD-5A SYSTEM

REVIEWS

1. Software Requirements Formal

2. Preliminary Design Formal

3. Final Design Formal

4. Code . Informal

5. Unit Test Readiness Informal

6. Unit Test Results Informal

7. Integration Test Readiness Informal

8. Integration Test Results Formal

-6-
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3.2.1 SOFTWARE REQUIREMENTS BASELINE

The first phase of the MOD-5A software development cycle shall be concerned
with identification of the software functional and interface requirenents.
A1l software functions shall be identified. The inputs required, the
processing required and the outputs required from each function shall be
identified and documented in a software requirements specification. The
control and sequencing requirements for each function shall also be in this
specification. The software requirements specification shall provide a
description of the external interfaces to the MOD-5A WTG software.

Tne software requirements baseline shall consist of the software requirements
specification.

3.2.2 PRELIMINARY DESIGN BASELINE

The second phase of the software development process, the preliminary design
phase shall be concerned with selecting a detailed design and implementation
approach. In this phase each of the software functions specified in the
software requirenents will be expanded and the algorithms chosen to implenent
the function will be defined.

The documentation of the design and implementation approach will be in the
form of a preliminary version of a Computer Program Design specification. The
aesign description that will be developed during this phase will consist of
the overall structure and functions of the software for each of the subsystems
in each of the various modes of operation. Preliminary design description
shall include a definition of all relevant interfaces and interrelationships
between the software functions.

In addition, a preliminary Software Test Plan which outlines test philosophy
and verification methods shall also be developed during the preliminary design
phase.

3.2.3 CODE AND UNIT TEST BASELINE

The Code and Debug phase shall be started following the detailed design. In
this phase, code will be written for each component defined in the Computer
Design Specification and error free assemblies or compilations obtained.

As the code for each component is completed, the code for the component shall
be subject to an informal peer review to detect errors or inadequacies in the
code.

The unit test shall be started at the completion of the informal peer review.
Prior to the start of unit test an informal internal "unit test readiness"
review shall be neld to review test input data and the test procedures and to
insure the adequacy for the unit test data. Each conponent shall undergo
rigorous unit tests that will exercise all logic paths in the component using
various combinations of input data.

The unit test results will be subject to informal peer review to insure the
adequacy of the test techniques and to insure thoroughness of test coverage.
At the completion of the peer review, the unit test baseline will be
established and the source shall be placed under formal configuration control.

-7-
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3.2.4 DEVELOPMENT BASELINE

At the conclusion of the code and unit test phase, the integration test phase
snall pe entered. In this phase the components of each subsystem shall be
linked together to form the operational subsystem. The software shall be
executed using sinmulatea data to insure that the components interface
correctly and execute as a subsystem to satisfy the subsystem function.

After satisfactory integration test the development baseline shall be
established. The development baseline shall serve to establish a point in the
software development 'process where each software subsystem has been
successfully executed.

3.2.5 OPERATIONAL FINAL DESIGN BASELINE
After the completion of the integration testing and the establishment of the
development baseline, the entire system shall be tested in operational

configuration to verify MOD-5A System operation.

The successful verification of the entire system shall constitute the
Operational Final Design or "product" baseline.



47A380044
MAY 1982

3.3 REVIEW OF SOFTWARE BASELINES

3.3.1 PURPOSE

Each software review shall be a critical and independent audit of the current
level of the software development effort. Each review will have technical and
rnanagement objectives.

Technical Objectives

1. To provide an independent evaluation and concurrence of design.

2. To assure compatible interfaces between the software, hardware and
personnel.

Management Objectives

1. To estabplish software development baselines that can serve as
milestones against which progress can be measured and against which
cost and schedule can be evaluated.

n

. To provide a means for monitoring progress of the task activity and the
early detection and recognition of potential cost or schedule impacts.

3. Resolution of action items and "follow up" of design adjustments and
modifications.
3.3.2 IDENTIFICATION AND DEFINITION OF REVIEWS
Three formal reviews will be used for the MOD-5A software development to
establish the requirements baseline, the preliminary design baseline and the

final design baseline.

3.3.2.1 Software Requiremnents Review

The purpose of the software requirements review is to review the software
requirements specification and to develop rutual understanding of the software
requirenents between the customer and the software development staff.
Particular emphasis will be given to the following:

1. Insure that the proposed system has been carefully evaluated.

2. Insure that all software functions and external interfaces have been
correctly identified.

3. Detect inconsistencies, redundancies or omissions in the software
requirements, and insure hardware/software compatibility.

4, Identify any design constraints.

5. Identify any potential problem areas that could affect the subsequent
design and implementation.

6. Establish a format for subsequent formal reviews.

-9-
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3.3.2.2 Prelininary Design Review

Tne purpose of the preliminary design review shall be to insure the adequacy
of the software design and implementation approach. The prelininary version
of the Computer Program Design Specification and a preliminary Software Test
Plan shall be reviewed. Particular emphasis will be given to:

1. Top level design of the software.

2. Design traceability to the software requirements specification.

3. Test concepts, philosophy and verification methods.

3.3.2.3 Final Design Review

The purpose of the final design review is to provide a structured walk through
of each component in the selected design. The material to be reviewed will
include the final version of the Computer Program Design Specification and
Software Test Plan. Particular emphasis will be given to:

1. The adequacy of the detailed design. Insure that all software
requirements are addressed.

2. A1l hardware/software and man/machine interfaces are completely defined.

3. Verify the adequacy of the Software Test Plan to adequately test the
software.

3.3.3 DESIGN REVIEW PROCEDURE

For each formal design review, the software development staff shall prepare an
audio-visual presentation that highlights all important elenents of the iten
under review. Technically knowledgeable representatives from the customer and
other internal organization units shall be invited to attend the review. The
review material will be distributed in sufficient time, prior to the review,
to allow careful consideration of the material and to allow for a written
critique to identify topics and/or questions that need to be addressed during
the review neeting.

The design reviews will be held at GE's Valley Forge facility. Prior to
terminating the review meeting, action items will be reviewed and a schedule
established for their resolution. The members of the review team will also be
asked to verbally specify whether the review was a success and if not, what
further review is needed. Within five working days of the meeting, the
meeting minutes, (including an action item list) will be distributed.

-10-
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SECTION 4
4.0 SOFTWARE TEST PROGRAM

The software testing for the MOD-5A WTG software shall be documented in a
Software Test Plan. The Software Test Plan shall define a test hierachy
beginning with unit test and culminating with integration test. Each level of
test employed shall be documented as to test philosophy, test approach and
test schedule. Written test specifications shall be employed that define test
requirenents, outline test methods, and define resources required to perform
the testing. Each test specification shall define the required input data for
the test and explain how test results are to be evaluated. The software test
plan shall outline methods for software modification and retest when errors
are uncovered during software test. A traceability matrix shall be
incorporated into the software test plan to insure that all software
requirenients are tested.

-11-
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SECTION 5

5.0 SOFTWARE QUALITY ASSURANCE

The Software Quality Assurance shall provide for: configuration management
procedures, testing practices, corrective action for discrepancies, library
controls, requirements traceability, computer program design practices,
software documentation, and standards for the employment of support tools,
techniques and methodologies. The Software Quality Requirements listed above
shall be incorporated 1into the software requirements and specification
docunents.

-12-



47A380044
MAY 1982

SECTION 6

6.0 SOFTWARE ENGINEERING METHODOLOGY

The objective of the software engineering methodology that has been selected
for use in the MOD-5A WTG software development process is to develop high
quality software that executes correctly and efficiently fulfills all
identified software requirements. It is intended that the software be easy to
understand, easy to maintain and highly reliable. The software engineering
methodoloyy shall employ state-of-the-art software engineering techniques that
provide for the orderly and rapid development of the WTG software both on time
and witnin tne budgeted cost. The following software methodologies shall be
used:

1. MWritten requirements specification

2. #Written design description

3. Proygrauming practices and convention standards

4. Top-Down design and development

5. Program wmodularity

6. Structured prograrning

7. Descriptive cormenting of source code

8. Higher level prograrmming language

9. Unit development folders

10. Structured walk-throughs

11. Programming support library

12. Automated development tools

-13-
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SECTION 7

7.0 SOFTWARE CONFIGURATION MANAGEMENT PLAN

In order to maintain the integrity of the MOD-5A software and the associated
documentation formal software configuration management shall be employed as a
part of the MOD-5A software development process, by following the provisions
of PD 7430-MOD-5A-039. The primary provisions of Configuration Control shall

be to:

].

2.

Provide identification of each baselined i*em that is placed under
formal configuration control.

Provide accurate tracking and controlled access to completed documents
and prograns.

Provide evaluation and recording of all changes to the software
configuration.

To insure that changes made to the software are necessary and that
thorough consideration is given to all affected interfaces and to the
ilpact on cost and schedule.

-14-
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SECTION 8
8.0 PROJECT PLANNING, ORGANIZATION AND CONTROL

The responsibility for the MOD-5A Software development shall reside with the
project engineer. The responsibilities shall include:

1. Preparation of development plans.

2. Analysis of design requirements and development of software subsystem
specifications.

3. Software design, code, test and integration.

4. Preparation of software development schedules.

5. Reporting of progress milestone accomplishments and test results.

b. HMaintenance of software configuration control procedures.

7. Monitoring the performance of the software development staff.

8. Planning, cost assessment, tracking and control shall follow the

existing MOD-5A Program Directives on these subjects.

8.1 SOFTWARE DEVELOPMENT FACILITY

8.1.1 MOD-5A CONTROLLER SOFTWARE DEVELOPMENT FACILITY

The MOD-5A Controller software development facility shall be the Datapoint
1800 with Computer and dual drive diskettes. The Datapoint Disk Operating
System shall be used. This system provides the EPTAK Control Language (ECL),
EPTAK Assembly Language (EAL), EPTAK Universal Controller/Loader Interactive
Debugger Program (EUCLID) and a program to produce PROM (PGROM). PROM burning
is provided by the EPTAK hardware.

8.1.2 MOD-5A SIMULATOR SOFTWARE DEVELOPMENT FACILITY

The Software development facility for the MOD-5A simulator shall be the
MACSYM-2 computer. A MACSYM-2 version of BASIC shall be used to write the
programs.

8.1.3 DATA HANDLING SOFTWARE DEVELOPMENT FACILITY

TBD

8.1.4 REMOTE AND LOCAL TERMINAL INTERFACE SOFTWARE

TBD

-15-
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SECTION 9

9.0 REQUIRED DOCUMEWTATION

The following documents shall be published to document the MOD-5A software:

9.1 SPECIFICATIONS

1. MOD-5A Controlier Software Requirements Specification.

2. 110D-5A Simulator Software Requirements Specification.

3. MOD-5A Control Data System Software Requirements Specification.

4. MOD-5A Remote and Local Interface Terminal Software Requirements

Specification.

9.2 DESIGN DOCUMENTATION

1. MOD-5A Controller Application Program Design.
2. MOD-5A Sinmulator Computer Design
3. MOD-5A Controls Data System Computer Design.

4. MOD-5A Remote and Local Terminal Interface Software Design.

9.3 TEST AND OPERATIONS SUPPORT DOCUMENTS

1. MOD-5A Software Test Plan.
2. [HOD-5A Operational User Manual (TBD)

-16-
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SECTION 1.0
INTRODUCTION

This specjfication provides the requirements for two sets of bearings which are
used to provide a teetering motion of tihne rotor of the MOD-5A Wind Turbine
Generator (WTG). The bearings are to be elastomeric material molded with metal
support structure so that rotor 1loads can be transmitted while allowing
oscillations and deflections with no sliding contact motion. Each bearing set
will consist of a radial bearing and a thrust bearing. The sets on both ends of
the teeter shaft shall be identical. In the event of conflict of requirements
vetween this specification and higher level documents, the higher level document
snall nave precedence.

Tnis specification is to be the technical basis for procurement of the two sets

of bearings which are hereinafter referred to as the teeter bearings.

1- 0594A



SECTION z.u
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General tlectric Drawings

470381057
470381058
47E382300

47A380U48

Teeter Radial Bearing Source Control Drawing
Teeter Thrust Bearing Source Control Drawing
Teeter Bearing Installation Drawing

Specification For Material Finishes
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SECTION 3.0
REQUIREMENTS

3.1 FUNLTIONAL REYUIREMENTS

The teeter bearings are to proviae an axis of limited oscillation for the rotor
of a wind turbine generator without sliding or rolling contact motion. The axis
of rotation of the bearings is in a direction perpendicular to the primary axis
of rotor rotation. The primary axis of rotor rotation is tilted up 7° from

horizontal.

3.1.1 ROTATION

The teeter bedarings shall rotate with an oscillating motion through a maximum
+3.5 degrees of arc during normal operation of the WTG. During start-up,
shut~down and somne other occasionalh conditions the teeter bearings will
oscillate up to an additionmal 5.5 degrees for a total maximum travel of +9.0
aegrees of arc. One oscillation from one position tirough a maximum angle and
minimum angle and back to the original position will take place during one
rotation of the rotor which is rotating at either 16.8 or 13.75 revolutions per
minute. The probability of oscillation range is shown in Figure 1 for each

speed.

-3- 0594A



MAY 1983
REVISION A

3.1.2 MEUHANICAL INTERFACES

The teeter bearing will be located in the yoke of the rotor as illustrated in
Figure 2. As shown in Figure 3 the teeter bearing set shall consist of one
thrust bearing and one radial bearing. The thrust bearing shall be capable of
transmitting loads in a direction parallel to its axis of rotation. Each thrust
bearing will be preloaded against the rotor shaft. The radial bearing shall be

capable of transmitting loads in a direction radial to its axis of rotation.

The bore of each bearing shall engage the rotor shaft of diameter noted in

Section 3.1.2.3.

~4- 0594A
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Teeter Bearing Location in WTG
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3.1.2.1 Axial Visplacement

To account for relative deflections of the rotor shaft due to the thrust bearing
compliance, thermal and blade moisture growth expansions and assembly
tolerances, the radial bearing shall be designed to deflect axially up to 0.25

inch parallel to its axis of rotation.

o.1.2.2 Angular Axis Misalignment

Tue bearings will be subjected to angular axial misalignment between the inner
and outer races of up to ten minutes of arc during operation under loads

specified in paragraph 3.2

3.1.2.3 Space Envelope

The space envelopes for the teeter bearings are:

Inner Dia. Quter Dia. Width
Thrust Bearing 14 in (TBR) 30 in (TBR) 8 in (TBR)
Raaial Bearing 24 in (TBR) 41 in (TBR) 12 in (TBR)

Tne final dimension shall be controlled by GE Drawings 47D381057 and 47D381U58.

_8- 0594A
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3.2 LOADING COWDITIONS

The teeter bearings shall be capable of withstanding the loading conditions
defined herein. The basic Toads that are transmitted from the rotor shaft to
tile yoke structure (Figure 4) are the aerodynamic thrust (A), the rotor torque,
thie rotor weiynt (W) ana any differential aerodynamic forces between the rotor
blades. Tne rotor torque is reacted througin the moment couple created by the
spacing between the bearings and produces a radial load (T) on each bearing in
the x-x direction. The aerodynamic thrust (A) and the rotor twist are reacted
by the radial bearings 1in the z-z direction. The differential aerodynamic
forces are variable and are included in with the rotor weight force as a W'
force in the y = 90 degrees or as a W/2 force in the y = 0 degrees (Figures
5 and 6). The W' force acts on the thrust bearings in the y-y direction and W/2
acts on the radial bearings in the x-x direction. The thrust bearings shall be
preloaded against each other to 300 kips (TBR) so that these bearings will
always remain in compression. The loads presented herein include a contingency
factor to account for the maturity of the design and analyses. The bearing
supplier shall also apply to these loads whatever additional factors of safety
and operational factors that are appropriate based on the supplier's design and

experience in order to properly size the bearing and analyze their capabilities.

-9- 0594A
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3.¢2.1 HNON-UPERATLlHG LOADS (1510 hours per year)

wnen the WIW is not operating the rotor will be locked in a horizontal
orientation (3-Y o'clock). As shown in Figure 4, the thrust bearing will be
subjected to only the weight load (W') of 330 kips (multiplied by cos 7°9).
Since the orientation of the bearings will be random in this condition, 50% of
the tiuwe the load with respect to bearings will be +330 kips and 50% of the time

it will be -330 kips.

3.2.2 NORFAL OPERATION LOADS

During normal operation of the WTG the bearings will be subjected to radial
loads T and A/¢ plus the weight load. With the rotor in the horizontal
orientation as shown in Figure 4 the weight plus aerodynamic load (W') is
transmitted throuyin tne bottom and top thrust bearing as a thrust load. The
magnitude of the W' load varies sinusoidally as the rotor rotates. With the
rotor in a vertical orientation (6-12 o'clock) the weight load is equally shared
as radial forces (W/2) on eacih of the two bearings as snown in Figure 5. Also
snown on Figure 5 are tine T and A/2 loads. The sinusoidal variation of the W'
and W/2 loads with rotor rotation is shown in Figure 6 in a phasing sense only.
Each load varies in eacih rotor cycle and from cycle to cycle. By combining
different operational conditions the loads can be conservatively approximated as
given in Table I. Also given is the number of cycles in each equivalent load
bin. Figures 7 and 8 give the distribution of teeter angles for the equivalent

load in histogram form.
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Figure 4

Rotor Horizontal
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Figure 5

Rotor Vertical

-12- 0594A



RIGINAL PARE 1S
P

C
OF POOR CQUALITY

47A380045
MAY 1983
REVISION A

Figure 6

Teeter Bearing Operational Loads
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TABLE I
WIND BIN DATA FOR TEETER BEARING NORiAL OPERATING LOADS (KIPS)

Normal Operating Loads (Kips)

BLN NU. OF CYCLES  SPECTRUM RADIAL BEARING THRUST BEARING
(Degrees) X=X z-z y-y
A ou Eb Fig 1-A & 7 140 +336 139 +92 225(1)
B 135 E6 Fig 1-B & 8 140 +336 139 +92 225(1)
" Deleted
SUi T 191 Eo

Abnormal Operating Loads (Kips)

BIN NO. OF CYCLES  SPECTRUM RADIAL BEARING THRUST BEARING
(Degrees) X=X 2-z y-y
b 5U0 +2.00 343 +277 324 +0 225(1)

(1) 225 K is the peak value - the minimum is 189 K (dead weight).
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3.¢.3 ABNURMAL UPERATIOW LOADS

A few times during the life of the WTG certain conditions will cause the
Teeter bearinys to be subjected to aerodynamic thrust and rotor torque loads
that are higher than normal. These 1loads are referred to as 1limit loads.
During these conditions the bearings should be capable of withstanding the

loads given in Table I as Abnormal Loads.

3.2.4 START-UP & SHUT-DOWN LOADS (35,000 events each)

d.c.4.1 Normal Start-up and Shut-down Loads

Yuring normal start-up ana shut-down the teeter bearings will be subject to

tite loadas in Table II.

3.2.4.4 Abnormal Start-up and Shut-down Loads

With the present design of the rotor system, should the blade hit the teeter
soft bumper stops (between 7° and 9°) an increased 1load would be
transmitted through the teeter bearings in the z-z direction as shown in Table

II.

3.5 AMBIENT ENVIRONMENTAL CONDITIONS

The bearings are to be used in an outdoor environment. However, with the yoke
wounting, the teeter bearings will normally be shielded from direct exposure

to solar raaiation, rain, hail, snow, sand, dust, ozone, fungus and insects.

3.0.1 ALTLTULE
The bearing shall be exposed to ambient pressure at altitudes anywhere between

sea level and 7,000 feet.
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(1)

(2)

BIN
Normal

Start El
Up E2
E3
E4
E5
Shut F1
Down F2
F3
F4
F5

Abnormal
E6
F6

This is the maximum rotor thrust expected on start-up.

Normal Start-up and Shutdown Loads (Kips)

TABLE I1I

NO. OF CYCLES

315,000
420,000
210,000
84,000
18,900
84,000
126,000
126,000
67,200
13,500

2,100
600

SPECTRUM
(Degrees)

< $2.5°
+2.5 to 3.5°
+3.5 to 4.5°
+4.5 0 5.50
+5.5 to 7°

< +2.5°
+2.5 to 3.5°
+3.5 to0 4.5°
+4.5 to 5.5°
+5.5 to 7°

+7% to 99
+79 to 9°

RADIAL BEARING

X=X

0 +204
0 +204
0 +204
0 +204
0 +204
0 +204
0 +204
0 +204
0 +204
0 +204

0 +204
0 +204

zZ-2

75(1)

75

75

75

75
160(2)
160
160
160
160

250
330

47A380045
MAY 1983
REVISION A

THRUST BEARING
y-y

225

225

225
225

Load will vary

from zero at 0 rpm to peak shown with an average value of 35 KIPS.

This is the maximum rotor thrust expected on shutdown.
to a peak negative value of 25 K.

will be +40 K.

-18-

Load can reverse

The overall shutdown average value
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$.3.¢ TEIMPERATURE RANGE

. Tne bearings snall be subjected to ana survive a temperature range of +140

ageyrees F to -4U deyrees F. The upper range includes an allowance for local

surrounuing structure temperature increase from solar radiation. The- WTG,

nowever, will only operate in tlie ambient temperature range of -22°F to

1049F.

3.3.3 SPECIAL PRECAUTIONS
During conditions of assembly and maintenance of the +teeter bearings the
bearings could be subjected to the environments identified in paragraph 3.3. To
prevent damage and contamination of the bearings the following special
precautions shall be taken:
1) Exposure of the elastomer to grease, o0il or solvent spills shall be
minimized (i.e. wiped off with a clean rag as soon as possible).

2) Mounting shall be carried out per requirements of GE Drawing 47E382300

3.4 LIFE
The bearings shall operate for 30 years within the limits of the requirements of

this specification without major overhaul or replacement. -

3.4.1 OSLILLATION CYCLES
Tiie bearings shall be subjected to the range and total number of oscillation

cycles as specified in paragraph§ 3.2.2 and 3.2.4, respectively.

3.4.2 PLANNED MAINTENANCE

Planned maintenance of the bearings shall consist of inspection every three
years per vendor directions, procedures, and guidelines as provided in the

vendor's operations and maintenance manual.
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3.2 WELIGHT
The weiynts of the bearings shall not exceed:
Tarust Beariny TeD 1bs.

Raadial Beariny TBD 1bs.

3.0 STIFFNESS
Tne axial and radial spring rates of the individual bearings shall pe in the

ranye specitied below at 75°% #15°F,

Bearing Axial Spring Radial Spring Torsional Spring
Rate Rate Rate
(1bs/inch) (1bs/inch) (in 1bs/degree)
Radial Not applicable >2x108 (TBR) <4x10°% (TBR)
Thrust >4x10¢ (TBR) N/A <10° (TBR)

3.7 WORKMANSHIP
Tne oearing shall pe constructed in a thorough workmanlike manner, A1l parts
shall be free of ourrs, sharp edges and other damage or defects that could make

tie unit unsatisfactory for the intended use.

3.0 GENERAL
iaentification markinys shall be in accordance with standard commercial practice
anu snall incluae tne following:

a) GE part number TBD.
p) Vendor's name, symbol, or code identification.
¢) Vendor's part number, lot number and serial number.

3.9 EATERNAL FINISH

No external finisn is required for the elastomer beyond that normally provided
to protect the elastomer from ozone. Hon-corrosion resistant steel parts shall

be painted per 47A380048 for interior surfaces.

-20- 0594A



47A380045
MAY 1983
REVISION A

SECTION 4.0
QUALITY ASSURAHCE PROVISIONS

The Bearing vendor shall be responsible for the performance of all inspections
anu tests specified herein. The vendor shall utilize his own facilities or any
commercial laboratory acceptable to GE. GE reserves the right to perform any of
the inspections and tests set forth in this specification where such inspections
and tests are deemed necessary to assure that supplies and services conform to

prescrivea requirenents. Final acceptance shall be contingent upon successful

completion of any such tests by GE.

4.1 PREPARATIUN OF TEST PROCEDURE

The proceaure and metinods for performing all tests specified herein shall be

prepared by tne bearing vendor. These procedures and methods shall be approved

by GE prior to their implementation.

4.1.1 CLASSIFICATIUN OF TESTS

Tests shall be classified as Acceptance Tests (see Paragraph 4.2)

4.1.2 TEST CONDITIONS AND TOLERANCES

A1l static ana dynamic tests shall be performed at ambient room temperature.
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4.1.3 MEASUREMENTS

AT11 measurements and dimensional checks shall be made with instruments that have
been calibrated against certified standards. Calibration of the certified
standards shall be traceable to the National Bureau of Standards. Standard
gages shall be used for checking all radii and chamfers. Critical dimensional
data sihall be recorded and shall be available for review by GE prior to shipment

of the bearings.

4.1.4 QUALITY LONFORMANCE INSPELTION

p
Each pearing shall be examined and acceptance tested per paragrash 4.2.

4.1.5 TEST SUCLESS CRITERIA

Any deviation from the performance parameters specified herein, or any
physical/mechanical out-of-tolerance condition that is noted during or after the
performance of the tests specified herein, shall constitute a failure of the

bearing.
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4.2 ALLEPTANCE TESTS (TBD)

Each bearing shall be subjected to and shall have passed tne following tests

prior to acceptance by GE:

Examination of Product 4.2.1
Igentification 4.2.2
Weight 4,2.3
Workmansiip 4.2.4
Spring Rates 4.2.5

4.2.1 EXAMINATION OF PRODUCT

Examine each bearing for strict conformance to paragraphs 3.1.2.3, and 3.9.

4.,2.2 IDENTIFICATION
Examine each bearing and check for conformance to the requirements of paragraph

3.9,

4.2.3 WEIGHT

Examine each bearing for conformance to paragraph 3.5.

4.2.4 WORKMANSHIP

Examine each bearing to verify conformance to paragraph 3.7.

4.2.5 SPRING RATES

Each bearing shall be subjected to spring rate tests at room temperature to
verify that the bearings conform to paragraph 3.6. Test data based on sample

tests for spring rate versus temperature shall be supplied.
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4.3 QUALITY ASSURANCE DATA

Certification of conformance to the requirements of this specification and GE
Urawings 47D381057 and 47D381058 is required. Engineering analysis supporting
bearing conformance to life requirements under loading and operation specified
herein shall also be provided. Results of dimensional checks and test results

shall be available for GE review prior to approval for shipment.
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SECTION 5.0

PREPARATION FOR DELIVERY

The bearings shall be prepared for delivery in accordance with good commercial
practices ana the carrier rules and regulations applicable to the selected mode
of transportation. The bearings shall be afforded adequate protection against
corrosion, deterioration, contamination, and physical damage to ensure delivery

in a condition capable of meeting the requirements of this drawing.
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SECTION 1.0

INTRODUCTION

1.1 SCOPE

This specification establishes the requirements for a Controls Electronics
Cabinet (CEC) for use with a seven (7) megawatt variable speed wind turbine
generator system. The CEC will provide housing for the equipment required for
electrical control of the wind turbine generator system. The CEC will provide
the proper operating environment for the electrical components as well as a

convenient interface for the electrical control systems.
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APPLICABLE DOCUMENTS
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47A380046
JULY 1983

The following documents of the date of issue noted form a part of this specifi-

cation to the extent specified herein.

In the event of conflict between this

specification and the documents referenced herein, the contents of this specifi-

cation shall supersede.

2.1 GENERAL ELECTRIC DOCUMENTS

47A38011
(LATER)
(LATER) ,
(LATER)
47A387005
(LATER)
47A380013
(LATER)
(LATER)
(LATER)
47A380053

(LATER)
(LATER)
(LATER)
TBD
47£387080
47A380052

System Specification MOD-5A WTG
ESD Electronics Assembly
Schematic, Control System (Rotor & Blades)

Schematic, Control System (Nacelle & Ground)

Controls Sensor List -

I&C Signal Conditioner Panel Assembly
Control System Specification for MOD-5A WTG
Microprocessor Assembly

I/0 Track

Meterological Signal Conditioner Assembly

Electrical and Systems Test Equipment Design, Fabrication and Test

Specification

Servo Valve Control Electronics Assembly
Assembly, Controls Electronic Cabinet -
Schematic, Controls Electronic Cabinet

Lightning Protection Requirements for MOD-5A WTG
One Line Diagram

Electrical Fabrication and Workmanship Standard

-2-
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SECTION 3.0

REQUIREMENTS
3.1 ENVIRONMENTAL

3.1.1 CEC EXTERNAL ENVIRONMENT

OPERATING TEMPERATURE: -20°C to +40'C
Humidity: 5% to 100% Condensing

Non-Operating Temperature: -40QYC to +5Q0°C
Humidity: 5% to 100% Condensing

3.2 ENCLOSURE

The enclosure for the CEC shall be designed to the NEMA standard for type 12
enclosures. Enclosure shall be designed for industrial use - dusttight and
driptight. Door seals shall be used to protect the enclosed equipment against
fibers, lint, dust, dirt and splashing liquids. Material used for enclosures

shall not be affected by splashing Hydraulic fluids.

3.3 MAJOR COMPONENTS

The major components to be mounted in the CEC are as specified below:

Microprocessor assembly

[/0 Tracks (8 tracks required)

ESD electronics assembly

1&C signal conditioner assembly

MeteroTogical signal conditioner assembly

Control system interface

Servo valve control electronics (assembly required)

Misc. items required to complete the system control package.

OO0 0000 OO0

3.4 THERMAL
The Control Electronics Cabinet (CEC) shall maintain an interior temperature

while operating of 0'C to +50C and a relative humidity of 10-90% non-

condensing with an external environment as specified in Paragraph 3.1.
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3.4.1 CIRCULATION
Forced air circulation shall be used within the CEC to equalize temperature and

increase heat transfer from the electronics assemblies.

3.4.2 DISSIPATION
The maximum thermal dissipation within the Control Electronics Cabinet shall not

exceed 1000 Watts (3413 BTU/H) while operating.

3.5 MECHANICAL

3.5.1 CEC MOUNTING
The CEC shall provide a minimum of six (6) reinforced half inch (1/2) attachment

holes in the base to secure the CEC to the bed plate.

3.5.2 SIZE
The maximum size of the Control Electronics Cabinet (CEC) shall not exceed 48
inches in width, 34 inches in depth and 120 inches in height including exter-

nally mounted equipment.

3.5.3 INTERFACE PENETRATIONS
Interfaces for 0il tight lay in wire way shall be provided in the CEC. Size and
location of penetrations shall be consistent with the bed plate design and

system wiring.
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3.5.4 COMPONENT MOUNTING

Vertical mounting rails conforming to EIA Standard RS-310 shall be supplied
within the CEC for mounting standard 19 inch panels. The maximum depth of any
panel shall not exceed 11.5 inches. A minimum of 59.50 inches of vertical
mounting space shall be provided.

Sub panels within the CEC shall be used to mount the remaining components.

Components shall be mounted such that they are replaceable without removing

other components.

3.5.5 VIBRATION
The operation of the Controls Electronic Cabinet shall not be affected when

subjected to vibration levels of up to +.25g in any direction.
3.6 ELECTRICAL

3.6.1 WIRING INTERFACE

The CEC shall provide screw type terminations for all intefface wiring. All
interface terminations shall be accessible while standing on the bed plate with
the CEC doors fully open. Wiring personnel shall not be required to position

themselves within the CEC to terminate interface wiring.

3.6.2 INTERNAL WIRING

Insulation for internal wiring shall have a rating of 600V and a minimum temper-
ature rating of 105°C.

Signal control and power wiring shall be routed separately when practical to
minimize the effect of power line transients on the signals.

Internal wiring shall be supported as required to prevent damage from vibration

levels specified in paragraph 3.5.5.
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3.6.3 POWER INPUT

The CEC shall provide for 120VAC, 60Hz power input not to exceed 25 amperes.

3.6.4 SAFETY
A1l exposed wiring, terminals, etc. having a potential of greater than 48 volts

shall be protected from accidental contact by service personnel in accordance

with N E C.

3.7 WEIGHT
The maximum weight of the Controls Electronic Cabinet (CEC) shall not exceed

2500 pounds.

3.8 MATERIALS

Materials used in the CEC assembly shall be inherently corrosion resistant or
protected from corrosion due to exposure to airborne moisture and salt in the
operational environment. For corrosion analysis, assume 0.005 PPM maximum salt

content in the environmental air after filtration for sea coast installation.

3.9 FINISH

A1l surfaces shall be chemically cleaned and treated to provide a bond between
the primer paint and metal surfaces. The Control Electronics Cabinet (CEC)
interior shall be painted a flat black (color conforming to FED-STD-595, color
number 37038) with the exterior surfaces painted a semigloss white (color

conforming to FED-STD-595, color 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 éard 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 for the Control Electronic Cabinet (CEC) shall be imple-
mented by analysis and test of a prime design unit. Development tests will also
be performed in advance of prime design unit tests to support and confirm design

and analytical tradeoffs. These tests are defined in this section.

4.1.1 RESPONSIBILITY FOR INSPECTION AND TESTS
" GE/AEPD or its suppliers, at GE/AEPD direction, are responsibie for conducting

all tests and inspections to assure compliance with this specification and the

documents referenced herein.

4.2 SPECIAL TESTS AND INSPECTIONS

4.2.1 ANALYSES
The following requirements of Section 3.0 shall be verified by review of analy-
sis based on applicable specifications, applicable drawings, in-process test

data, supplier component data, and operating experience with similar units.

Paragraph 3.1 Environmental
Paragraph 3.2 Enclosure
Paragraph 3.4.1 Circulation
Paragraph 3.4.2 Dissipation
Paragraph 3.5.5 Vibration
Paragraph 3.6.2 Internal Wiring
Paragraph 3.6.4 Safety
Paragraph 3.7 Weight
Paragraph 3.8 Materials
Paragraph 3.10 Maintainability
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4.2.2 ACCEPTANCE INSPECTIONS '

The following requirements of Section 3.0 shall be verified by inspection of the
hardware or review of manufacturing in-process inspection data or component
supplier data.

Paragraph 3.5.1 CEC Mounting
Paragraph 3.5.2 Size

Paragraph 3.5.3 Interface Penetration
Paragraph 3.5.4 Component Mounting
Paragraph 3.6.1 Wiring Interface
Paragraph 3.9 Finish

4.3 ACCEPTANCE TESTS

4.3.1 WIRING

A11 wiring shall be checked for loose connections.

4.3.2 FUNCTIONAL TESTS

4,3.2.1 Thermal

The regquirements of paragraph 3.4 shall be verified under actual operating
conditions as specified in this document including the environmental conditions

specified in paragraph 3.1.

4.4 TEST PROCEDURE

A1l tests shall be conducted using documented test procedures approved by
quality assurance. All test procedures shall contain data sheets on which the

results of the individual tests may be recorded.
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4.5 TEST CONDITIONS

A11 tests shall be performed at room ambient conditions of temperature, humidity

and atmospheric pressure unless otherwise specified.

4.6 APPROVAL
Review and approval of all test results by a General Electric QJuality Assurance
Representative is required prior to shipment of the Control Electronics Cabinet

assembly.
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SECTION 5.0
PREPARATION FOR DELIVERY

The Controls Electronic- Cabinet shall be prepared for shipment in accordance
with GE Drawing (LATER). Storage of the CEC shall be consistent with the

requirements of paragraph 3.1 of this document and GE Drawing (LATER).
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SECTION 1

1.0 SCOPE

This specification defines the general technical requirements for pretensioning
of all mechanical fasteners used throughout the MOD-5A Wind Turbine Generator
construction. It defines pretensioning methods and some related tightening
parameters for approved fasteners of a size chosen by analysis. The selection
of a particular fastener size and type, is determined by suitable analysis
methods including VD1 2230, the AISC Manual of Steel Construcfion, and the
MOD-5A Structural Design Criteria Spec No. 47A380002. Prying action, preload
penefits, interaction of tensile and shear stress in the fastener, and fatigue
capability of the fastener material, must all have been considered in the

fastener sizing analysis.
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SECTION 2

2.0 APPLICABLE DOCUMENTS

The following documents form part of this specification to the extent specified

herein.

American Society For Testing Materials

ASTM 325

High Strength Bolts For Structural Steel Joints

VDI Verlag GMBH

VDI 2230

Systematic Calculation of High Duty Bolted Joint

GE Specification

47A380002 MOD-5A Structural Design Criteria

*EMPIS
47A380121

Engineering Materials and Processes Information Service

Alloy Steel Twelve Point Head Bolt, 140 KSI UTS

American Institute of Steel Construction

AISC

NOTE:

Manual of Steel Construction

* The EMPIS System is an authoritative materials information system
developed and maintained by Materials Information Services of the
General Electric Company for use in selecting, specifying, purchasing
and controlling materials and processes used in manufacturing
operations.
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SECTION 3

3.0 REQUIREMENTS

Reguirements for pretensioning all mechanical fasteners unless otherwise noted

on the appropriate installation and assembly drawing are as specified herein.

Prying forces and interaction of tensile shear stresses must be considered in
sizing all fasteners. Suitability for fatigue applications must be determined

by appropriate analysis, and specification allowable strength values.
3.1 MATERIALS

3.1.1 JOINTS AND FASTENERS
Standard bolted joints and fasteners shall comply in this and all other respects
to the American Society For Testing Material Specifications.

ASTM 325 (Grade 5 Bolts)

GE Specification 47A380121

3.1.2 BOLT GRADES
A1l primary structurally bolted joints throughout the WTG structural area shall
use bolts equivalent to:

Grade 5 Minimum Ultimate Tensile Strength of 120 KSI

Grade 8 Minimum Ultimate Tensile Strength of 140 KSI
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3.1.3 RECOMMENDED BOLTS
The following recommended bolts are to be used wherever possible:
Grade 5 --- EMPIS Part No. N727 P--
Grade 8 --- EMPIS Part No. N14 P--
Where access to bolt and/or nut is 1imited and for all major interfaces with
bolt diameters 1.0 inch over 12 point heads should be used.
The following 12 point head bolts are recommended:
Grade 8 --- 47C381036P--
Grade 8 --- EMPIS Part No. 733 P--
No bolts other than those 1isted above will be used without the approval of the
Engineering Manager.
No field assembled structural joint shall use bolts less than 3/4" diameter

without the approval of the Engineering Manager.

3.1.4 HARDENED WASHERS
All Grade 8 and stronger bolted applications, must use hardened steel washers

under nut and head of bolt, if pre-load is applied to head of bolt. See

paragraphs 3.1.5 and 3.3.1. For all major interfaces with boit diameters 1.0

inch over the following washer is recommended hardered steel washer---47C381088.

3.1.5 RECOMMENDED NUT AND WASHER

The following nuts and washers are recommended:

Grade 5 Nut (Plain Hex) =--- EMPIS N214P--

Nut (Lock) --- EMPIS N265 P--
Grade 8 Nut (Lock). --- EMPIS N266 P--
Standard Washers --- EMPIS N402 P--
12 Point Nut (Lock) --- EMPIS N271 P--
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For all major interfaces with bolt diameters 1.0 inch or over use the following
nuts:
Grade 8 {Plain) --- 47C381087P--
Grade 8 (Lock) --- 47C381087P--
3.1.6 FINISH
A11 hardware shall be finished with .0002 mil zinc coating, unless otherwise

noted.

3.2 TORQUE REQUIREMENTS

3.2.1 TORQUE AND/OR TENSION REQUIREMENTS
Torque and/or tension requirements are as shown in Table 1. Drawings may call
for level of torgue required or leave as a general statement.
Example:  Torque Bolt(s) to GE Specification 47A380047 (Line 5)
Line 5 wouid indicate a 1/2-13 UNC bolt (See Table 1).

3.3 LOADING

3.3.1 APPLICATION OF TORQUE

A1l torquing should wherever possible be applied to the-nut side of fastener.
If torque applied to head of bolt all torque values should be increased by 10%
over those of Table 1. Values are to compensate for bolt head surface friction

loss.

3.3.2 LUBRICATION OF FASTENERS
Unless otherwise stated in drawing, manufacturing may determine whether threads

are torqued dry or lubricated. Use appropriate column in Table 1.
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SECTION 4

4.0 GENERAL NOTES

The following set of notes are for clarification and general use of Table 1

4,1 NOTES FOR TABLE 1

4.1.1 RECOMMENDED GRADE BOLT

Recommended Grade Bolt, see Section 3.1.3

4,1.2 CLAMP LOAD

Clamp load, also known as preload or initial 3load in tension on bolt is
calculated by assuming usable bolt strength is 75% of bolt proof load (psi)
times tensile stress area (sq ins) of threaded section. Actual clamp load may

vary +25% from assumed values due to variation in friction with torque method.

4.1.3 TORQUE METHOD

Applied torque values are calculated on the formula T = KDP

where T = tightening torque (1b ins)

K = torque-friction coefficient

D = nominal bolt diameter (ins)

P = bolt clamping load developed by tightening (1bs)
NOTE :* "K" for threads dry = 0.20

BK" for thread lubricated = 0.15

* In critical joints actual "K" values should be determined by test.
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4.1.4 STUD TENSIONING METHOD
The tension method of bolt loading can only be accompliished through the use of

hydraulic tensioning devices (e.g: SKF, Biach Industries Inc.). This method

should not be used for bolts or studs where the effective tensioning length is

less than six (6) times the bolt or stud diameter (See Figure 1). Residual
loads are based on 75% of bolt yield strength or clamp load given in Table 1.
Higher residual loads are obtainable with greater than 6 to 1 length to diameter

ratios.

Residual load is the minimum load left after relaxation of the bolt or stud.
The greater the joint length, the more the relaxation is distributed or
proportioned over that 1length, resulting in Tlower unit relaxation to be

compensated for and hence a greater residual fastener load.

To determine the tensioning load applied to bolt or stud, use the following
formula:

Tensioning Load = Required Residual Load X Joint Factor
The joint factor is found by dividing the effective joint length by the fastener

diameter and reading “factor" from Figure 2.

NOTE: (a) At no time should tensioning load exceed the tensile yield strength

of fastener.

(b) Hydraulic tensioning devices cannot be used with lock nuts - use

plain nuts when using this method.
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4.1.5 TURN-OF-NUT METHOD
Turn-0f-The-Nut/Bolt is approved for bolt tensioning.
When Turn-Of-Nut method is used to provide bolt tension, there must first be
enough bolts brought to a "snug tight" condition to insure that the parts of the
joint are brought into good contact with each other. During this operation
there shall be no rotation permitted of the part of fastener not turned by the
wrench. Verification of final tension should be checked by at least one

calibrated fastener per joint.

Hydraulic torquing devices (e.g. ) are recommended for all bolt

sizes 1.0 inch and over.

4.1.6 YIELD SENSING METHOD

The yield sensing method of preload control using electronic torque wrenches
tightens fastener to ~100% of combined yield (tensile and torsional).* Such
systems (as SPS Joint Control System®) must be considered on an individual

joint basis and as such are not controlled by this document at this time.

4.1.7 IMPACT METHOD
Impact wrenches if used, shall be of adequate capacity and sufficiently supplied
with air to perform the required tightening of the individual bolt in

approximately 10 seconds.

*  Residual load or clamp load is dependent on fastener friction coefficients,
but to a lesser extent than the torque method, thus permitting higher

effective clamp loads.
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SECTION 5

5.0 INSPECTION AND TEST

5.1 INSPECTION

5.1.1 INSPECTORS
Inspectors shall observe the installation and torque/tensioning of all major

structural interfaces to determine that the selected procedure 1is properly used,

and shall determine that all bolts are tightened.

5.1.2 CALIBRATION
A11 manual torque wrenches, hydraulic tensioning devices and electronic torque

wrenches shall carry current certified calibration inspection tags.

5.1.3 TIGHTENING PROCEDURE
Circular bolt patterns, and large flat area bolt patterns shall be diametrically
tightened with at least two (2) passes per bolt to achieve the correct

tensioning.

5.1.4 TORQUE STRIPING
After verification of correct torque/tensioning, all fasteners shall be torque

striped. Torque stripes must be applied as follows:

Tapped Fasteners - From head of fastener to adjacent material
Stud Fasteners - From stud thread to nut and nut to adjacent material

Nut and Bolt Fasteners - From bolt thread to nut and nut to adjacent
material or from head of bolt to adjacent material
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5.2 TEST

To verify the correct bolt tensioning it may be necessary to use an instrumented
bolt at major interface locations.

Instrumented bolts may be of the strain gaged (hollow drilled) bolt, ultrasonic
type bolt or drilled shank depth gage type.

Interface joint locations that require instrumented bolts will be so noted on

the assembly drawings.
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TABLE 1 - TORQUE/TENSION REQUIREMENTS

47A380047
REVISION A
MAY 1984

Tens ion APPLIED TORQUE (NUT) RESIDUAL TENSION
Torque Bolt Size SAE Tensile (Clamp)
Type Grade Strength Load Threads Dry Threads Lubed (Hyd. Ten. Device)
(4.1.1)  (min psi) (1bs) (1bs ft) (1bs ft) (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 --
5 172 - 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 14,400 140 - 150 100 - 110 --
8 5/8 - 18 UNF 16,300 160 - 170 120 - 130 --
9 3/4 - 10 UNC 21,300 245 - 260 185 - 200 --
10 3/4 - 16 UNF 23,800 285 - 300 205 - 220 --
11 7/8 - 9 UNC 29,400 410 - 430 300 - 320 --
12 7/8 - 14 UNF 32,400 450 - 470 330 - 350 --
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 Individual
16 1 - 12 UNF 8 150,000 59,700 970 - 1000 710 - 740
17 1-1/4 - 7 UNC 5 105,000 53,800 1080 - 1120 800 - 840 Application
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
- Callout
21 1-1/2 - 6 UNC 5 105,000 78,000 1890 - 1940 1410 - 1460
22 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 3110 - 3160 2330 - 2380
24 1-1/2 - 12 UNF 8 150,000 132,200 3510 - 3560 2600 - 2650
25 1-3/4 - UN 8 140,000 165,000 4800 - 4850 3600 - 3650
26 2 -8UN 8 140,000 210,000 6,975 - 7025 5230 - 5280
27 2-1/4 - 8 UN 8 140,000 292,000 10925 - 10975 8190 - 8240
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WTG MOD-5A
47A380048

MAY 1983
REVISION A

SECTION 1

1.0 SCOPE
This specification defines the material finish requirements for all structural

assenblies and details to be used on the MOD-5A Wind Turbine Generator.

The specification covers, but is not limited to, finish preparation and painting
of all surfaces not previously finished by otners. It also includes cleaning

and touch-up of factory primed and factory finished coated items, in the field.

All work performed under this specification shall conform to requirements stated
herein. The responsible contractor shall furnish all labor, material, tools and
equipment required, and provide competent supervision necessary to complete all

operations in accordance with procedures established by this specification.
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SECTION 2

2.0 APPLICABLE DUCUFENTS

All work specifiea herein shall be performed in accordance with applicable

portions of tihe following codes, standard and regulations.

¢.1 INDUSTRY STANDARDS

ANSI ‘American National Standards Institute

ASTM American Society For Testing And Materials

F.S. Federal Standard No. 595A

SSPC Steel Structures Painting Council (SSPC), "Steel Structures Painting

Manual, Vol. ¢, Systems and Specifications", Third Edition

¢.2 GEWERAL ELELTRIC DRAWINGS

gilPiS - Enyineering Materials and Processes Information
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WTG MOD-5A
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REVISION A

SELTION 3

3.V  GENERAL

9.1 REYUIREHENTS

kequirements for all finisning of detail and assemblea parts shall be, unless
otnerwise noted on the appropriate detail and assembly drawings, as specified
nerein. See Table 3-1 for Paint System call-outs, and the approved coatings.
Equivalent paint systems may ve substituted with GE approval.

All necessary precautions shall be taken to protect personnel and property as
itemizea in SSPC-PAS.

A1l suop, field, ana maintenance painting shall be in accordance with SSPU-PA1

eXCept wien moditied by requirenents stated herein.

J.¢ SURFACE PREPARATIUN

All surfaces to oe paintea or otnerwise finisned shall be thoroughly cleaned and
prepared as required in Table 3-1. Any condition detrimental to the proper

completion of tne finish required shall be notea and recorded.

3.3 BURRS
Prior to mechanical cleaning, all burrs and weld spatter shall be removed and

all sharp edyes ana corners removed by filing or grinding.

9.4 CONTAIMINANTS

mill scale, oil, grease, dirt, ana other foreign substances shall be wiped clean

using clean clotns and clean solvents, per SSPC-SP1

-3- 0619A
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3.5 MECHANICAL CLEANING

A1l mechanical cleaning shall be 1in accordance with SSPC-SP3 using only
equipnient recolmended. The use of chipping tools which produce cuts, burrs and
other excessive roughness shall not be permitted. Slight shadows, streaks or
aiscolorations caused by rust stains or mill scale oxides, which cannot be

removed except by blast cleaning will be acceptable.

3.0 BLAST CLEANING

A1l structural steel surfaces are to be cleaned in accordance with SSPC-SP10

(near wnite) unless otherwise specified.

-4- 0619A



TABLE 3-1

WTG MOD-5A
47A380048

MAY 1983
REVISION A

STRUCTURAL STEEL PAINT SYSTEIM REQUIREMENTS

(Refer to SSPL, Vol. 2, "Systems and Specifications" for details)

—— s S EE =N

LTEM SURFAVE PREP PRIMER LOAT INTERMEDIATE COAT TOP COAT SSPC PAINT
SYSTEM
Sedcoast Env. SP-10 Paint #20 Guide No. 12.00
Exterior (near wnite) (Inorganic
slrraces Zinc-Rich)
L eXxposed TO Paint #22, PS 13.01
: lweather (Epoxy Polyamide)
, Urethane Guide No. 17.00
|
[nterior SP-10 Paint #20 Guide No. 12.00 |
surfaces (near white) (Inorganic i
not exposed Zinc-Rich) )
to weatner N/A
Urethane, ' Guide No. 17.00
2 coats

(abrasion & .
solvent resistant)

- EE N UGN W U N R G n an =m

supplier:

supplier:

Approved Sources

-5-

1. <¢(arpo-Zinc 11 Primer, with subsequent coatings as recommended by the
varvoline Co.

Z. Mobilzinc 7 Primer, with subsequent coatings as recommended by the
Mooil Chemical Co.
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WTG MOD-5A
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REVISION A

SECTION 4

.0 STEEL PAINTING (FACTORY)

4.1 SURFALE ULLEANING

A1l structural steel surface areas are to be cleaned immediately prior to

painting in accoraance with the requirements of Table 3-1.

4.2 PRIME PAINTING

Prime paint all surface areas per Table 3-1.

4.3 FiidAL PAINTIia

Final paint all surface areas per Table 3-1. Paint colors to be per Section 12.0

4.4 UNPAINTED SURFACES

A1l areas left unprimed for later welds or structural connections shall be given

one coat of varvowela 11 from tne Larboline Paint Company, or its equivalent.

-6- 0619A



WTG MOD-5A
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SECTION 5

5.0 STEEL PALWNTING (FIELD)

5.1 TUWER SURFALES

All exterior surfaces of the tower to be final painted in the field at the

construction site, per Section 4.3 and Section 12.0

5.1.1 OTHER SURFACES

A1l other external surfaces of the rotor, yoke, nacelle, fairing and yaw

sections shall be touch-up painted as required.

9.2 SCHEDULE OF FIELD PAINTING

Field coats on steel surfaces can be applied during, before or after erection as

deteriiined by erection tecnniques and accessibility to surfaces to be painted.

5.5 SURFALE PREPARATION

Prior to final painting all surfaces must have been prime coated per Table 3-1.
All primed surfaces nust be solvent cleaned per SSPC-SP1.. Any rust or abraided
areas should be cleaned back to base surface and primed per Table 3-1. ilhere
sanaolasting of steel is required in the field, use blast cleaning in accordance
witn Table 3-1 to produce a minimum surface profile of 1.5 mils on all areas to
be painted or touched up. Power tool cleaning in accordance with SSPC-SP3 and
nand tool cleaning in accordance with SSPC-SP2-63 may be substituted on surfaces

whicn cannot ve readily blast-cleaned.

-7- 0619A



5.4 TOUCH-UP PAINTING

WTG }10D-5A
47A380048
MAY 1983
REVISION A

Touch-up finish coat on shop-painted steel and the field prime coats on unprimed

steel may Le brushed or sprayed as required.
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SECTION 6

v.0 STRUCTURAL JOINTS

o.1 ABUTTING STEEL SURFACES

Joints and open seams between abutting steel surfaces that cannot be given the
paint coverage specified in section 4 or 5 shall be sealed with a weather proof

adhesive, permanently resilient, polysulfide caulking compound.

6.2 CONTALT SURFACES

Upen seams at contact surfaces of built-up members which can retain moisture

shall be sealed with the weather proof sealant compounds of Section 6.1.

-9- 06 19A
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SECTION 7

7.0 STAINLESS STEEL SURFACE FINISH

7.1 SURFACE CAUTION

Stainless steel surfaces shall not be painted or cleaned under any condition,
unless specifically noted on the drawing. Care should be exercised to ensure
that halogenatea solvents and/or paints do not come into contact with stainless

steel components or materials.
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SECTIUN 8

8.0 ALUNMINUM SURFACES FINISH

8.1 SURFACE CLEANING

A1l aluminun surfaces to be painted shall be dry, clean and free from moisture,

airt yredase or otner contaminates. Clean per Section 3.0

8.4 PRELI#LNARY TREATMENT

All aluminum surfaces to be painted shall be given one coat of vinyl metal
congitioner prior to finish coat, or primed with Alodine 600 or 1200 per GE

EMPIS spec. FubE1F4, Fo5E1G or Anodized per GE EMPIS spec. F65B10.

8.3 PRIME CLOAT

Prime paint with one coat of zinc chromate primer.

8.4 FiilalL CUAT - wEWERAL

Final paint with one coat (1.U to 1.5 mils thick) of enamel synthetic semi-gloss

paint per Feaeral Spec TT-E-52y (color to be as noted on applicable drawinys.)
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47A380048
MAY 1983
REVISION A
SECTION 9
9.0 NOW-METALLIC TYPE SURFACE FINISH (WOOD, RESIN FIBERGLASS, ETC.)
Later (TBD)
-12- 0619A
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SECTION 10

10.0 ELECTRICAL EQUIPMENT SURFACE FINISH

10.1 FACTORY FINISH

A1l electrical equipment shall be per manufacturer's recommended factory

finishes fur seacoast environments.

10.2 TOULH-UP GENERAL

Indoor 1load centers, motor control centers and switchgear shall be touch-up

paintea as required with a coating compatible with factory finish.

10.3 TOUCH-UP TRANSFORMERS

Transformers and other outdoor metal painted surfaces of electrical equipment

shall be touch-up painted as required with the same or equivalent shop prime and

finish paint in accordance with manufacturer's recommendations.

10.4 SURFALE PREPARATION

Flaws in painted surfaces of electrical equipment shall pe cleaned to sound base

metal per SSPL-PAT instructions.

-13- 0619A
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SECTION 11

11.0  HISCELLANEOUS EQUIPMENT

\

11.1 FALTORY FINISH

A1l miscellaneous equipment to be as supplied by manufacturer, with corrosion
protection as specified. Any touch-up or field painting to be per sections 5.0,

8.0, or 9.V as appropriate.

11.2 UKPAINTED SURFACES

Wo paint shall be permitted on any chrome, polished metal parts, name tags,
valve stems, or ylassware of any aescription. Any such parts shall have full

protection against painting. Any paint or coating on such material shall be

completely renoved.

14~ 0619A
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47A380048
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SECTION 12
12.0 FINISH COLOR SCHEME
12.1 FEUERAL STANDARD
A1l paint colors shall conform to Federal Standard No.'595A.
12.2 INTERNAL COLOR SUHEME
AREA COLOR FED. STD. NO. REF. DWG.
FAIRING WALLS SEMI-GLOSS WHITE 27875
BEDPLATE (FACING INBOARD SEMI-GLOSS BLUE 25177
TO NACELLE)
GENERATOR SEMI-GLOSS BLUE 25177
HIGH SPEED SHAFT ASSY. 'SEMI-GLOSS BLUE 25177
ELECTRONIL LONTROL CABINET SEMI-GLOSS WHITE 27875
Hi-VULT DISTRIBUTIUN CABINET SEMI-GLUSS WHITE 27875
aEAR BUX SEMI-GLOSS BLUE 25177
TUWER SEMI-GLUSS WHITE 27875
GROUND ENCLOSURE SEMI-GLOSS 25526
BLUE (GRAY)
YAW SUBASSEMBLY SEMI-GLOSS WHITE 27875
-15- 0619A
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1¢.5 EXTERNAL COLOR SCHENE
AREA COLOR FED. STD. NO. | REF. DWG.
BEDPLATE (NUT ENSHROUDED BY SEMI-GLOSS WHITE 27875
FAIRING)
FAIRING (SEE ALSO SECT. 12.4) SEMI-GLOSS WHITE 27875
RUTOR BLADE (INLL. PARTIAL SEMI-GLOSS WHITE 27875
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1.0 scor=
1.1 This standard establishes che mninimum marufacturing workmanshi» raquirs-

2ents for Elactrical Control & Instrumentation Components & Systems.

1.2 This standard identifies the most csmmonly experiernced fabrication and
assexbly ta2chniques and sats fcfth the ainizum standards of acceptance for
each ore. Where specific customer needs idencified by concract dictate =ore
striagent requirezents, they shall be identifiesd on Drawings or other ralazad

documen:s providad “y Ingineering, Manufacturiag or QC.

2.0 REQUIRIMENTS - WIRIXC

The wire harness assemblies are one of the most critical components. They
must be fabricated, handled, installed and tested with skill and care. The

requirements of this document are aimed at accomplishing this task. This

drawing is to be referenced on all cable or harness drawings.

2.

»—

.1 Precedence of conilicting requirements - When a conflict axiscts
Serween this document and the raquirements of the applicable drawing, :he

requirements of the applicable drawing shall take precadencs

2.1.2 ALl

4

iring of component assemblies shall be in accordancs wich this
standard as specified in subsequent paragraphs, views and fizures unless

ocherwise specifisd by drawing.

2.2 Matsrials and Part:s

Cnly :he

‘1

arts, matavials, =tc., specifiad on the wiring assembly drawing

ne

o

carcs list shall be used. Tha only exception shall be as callad out in

[l

sar:ts size salaction authorization. (See Para. 3.2)
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2.3 Lay of Wirs

2.3.1 Random cor parallel lay shall be used thrcughout zhe harness.

2.4 Bend Radii
Unless otherwise specified on the wiriag assembly drawing, dend radii shall
not be less than the values given below unless special provisions are made.

(See Para, 2.4.1)

Type Minimum Radii
Coaxial 10 x 0. D. Or Zend Radius shall 20t unduly

effact the cabie characzariszics.
Bundles 6§ x 9. D,
Wirs & Cable . 6 x 0. D,
(Other chan Coaxial)
2.4, 4When it is impossible to iascall wirass and harmess o the aiaimm
raquirements of 2.4, the ainiaum zadii z=ay be axcesded orly if the wire is

oreformad individualiy.

2.5 Stre:s and Strain Ra

2.5.1 Ar inicial manufacture, service lcops shall be providad for 2ach wirs
to the extanc necessary to permit ac least two reconneczions. Serwvice loops
shall be routed so that all symbols are in view. 3undles shall then be

laced and supported as specifiad hereiz and on the assembly drawing.

2.5.2 Wired Assemblies. This standard escablishes che requirements Ior

harness assamblies in the design arsas not specifically coverad by drawing,

(See atrached =ypizal examples (Skecches 1 - 14)



2.3.2 (Cont'&)

(M

-

NCT APPRQVED

BREAKCUT WIRE TOO TIGHT
BREAKCUT TOQ FAR FRCM

TERMINALY,

SINGLE TIE USE2 ON

MULTI-WIRE BREAKCUT,

(2
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APPROVED :

BREAKIUT CPRCSITE TER~—
MINAL-WIRE HAS S0 INCH
MINIMUM RASIUS, RELIE

STRAIN CN WIRE ANC TEZRMINAL

SCUBILE TIE USED CN
MULTWIRE 2REAKIUT,

SUFFICIENT BREAKCUT
WIRE TO MAKE TWO
RECONVECTIONS.

(3

HARNESS SAGS, CONTACTS
AJJACENT COMP CONENTS,

CR LACED TOO TIGHT.

HARNESS CRUSHED, CLAMPED

r4)

APSRQCVED

HARNESS STRAIGHT ANC
PRCPERLY CLAMPED —
CABLZ RQUTZ AVCIDS
CONTACT WITH ASJACENT
CCMP CNENTS,

HARESS SESCURESLY LACED
ANS CLAMPED ¥ITHCUT
EXCISSIVE PRESSURE TO
QAMAGE INSULATION,
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3.2 (Comnc’'d)
3 NCT APPRQVED (9

72N
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APPROVELD

/

HCOLEZ HAS NOT SEEN
SEBURRED, NQ THAMFER
EVICENT

CLAMP MCRE THAN SIX
INCHES FRCM HCOLE,

CIRCUIT SYMBCLS CBSCURED,

CCMP CNENT FASTEINERS
CEBSCJRELDS 3Y CagLE

. ‘
> e o - ————ns

NOT APPROVED = —w=-w=d

. 77—
AN ) e
;_Lé//::—x:é LCS?LL,L T

HCLZ ~AS SESN JE3URRED
ANC GRCMMET INSTALLZD,

CASLE SLAMP I VITHIN
SIX INCHES OF THEZ HCLZ.

CIRCUIT SYMBCLS LZGISLE ANQ
NOT ZESCURIC 2Y CABLE,

CoMP CNENT FASTEINERS
EASILY REMCVII, NQ N~
TERTZTASNGCE FRICM CaaLs,
SLEEVING ACOE2 TVER CA—
SLE WHERZ IT @ \SSZS T=RU
GROMMET {CPTICNAL

&) APPRQOVEZD

SINGLE WRAP IN LACING
AT TIRMINATICN

WIRE LOCP IN ANO QUT
CF CABLE

OCUBSLE WRAR IN LACING
AT TERMINATICN

ALL WIRES NEATLY
WITHIN CABLE
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.5.2 (Comc'd)

PR - L. « '"r 3
- pe

WIRING SHALL SE ROUTED THRCUGH THE SHCORTEST RQUTE POSSIBLE,
EXCEPT FCR THE ADOITICN CF SERVICE LCCPS AS REQUIRED, ALL
WIRING SHALL 3& NEAT, STURDOY, AND CRESSZ2 AGAINST THE CHASSIS
OR SUPPCRT MEMBER.

o sd

(lo) APPROVED
9 NCT APPROVED

o
SERVICZ LCCOPS BERMIT
TIGHT LEAD, NO SERVICE TWO RECINNECTICNS
LoCcrP ALL SYMBCLS IN VIEN
SYMBCLS C8SCURED AND LEGIBLE
NO LACING CR CLAMPS CABLZ LACED ANDQ

CLAMPED AS REQUIRED,



2.5.

2

OGN
PR

OF POOR QUALITY

(Conc'd)

{In

NOT APPRCVED

IMPRCP ER LACING KNQ TS,
SPECIFIEQ CABLE CLAMP
CMITTES,

TERMINALS NCT ACCESSIBLE
NO SLEEVING CN CLCSELY
SPACED TERMINALSE,

WIRE CR CAZBLE ASSEMBLY
RCUTEI ACRCSS FASTENER,
ADJUSTMENT HCLEI, =7C
WIRES CRESSZ0 TIGHT.

NQ SERVICE LOCPS,

. WIRE BUNDLE RCUTED

T CLCSE TO SHARP CBJECTS

SUCH AS TERMINALS CR
MECHANICAL HAROWARE,
DAMAGING THE INSULATICN,

WTG MOD-5A
47A380052
SEPTEMBER, 1982

APFPRQVED

PRCFER LAZING XNCTS U
SEEZ LACING SECTIZN FCR
AQRITICNAL INFCRMATICN
CABLE PRCPERLY CLAMPED,
TERMINALSE ACCZSSIELE
SLEEVING USEO ON CLCEELY
SPACEZD TZRMINALS

WIRES ANQ CAELLE ASSEMELY
RCUTEZD TO AVCIC PASSING QVER
FASTEINERS, ACJUSTMENT HCLZIS3,
ETC

SERVICE LCCPS PRCVIZED FCR
EACH CCNNECTICN,

NIRE BUNCLE ARCUTES AWAY
FRCM ALL SHARFP CBJECTTS
ICENTIFICATICN CF

INCIVICUAL CCNCUCTCRS
CLEARLY VISIBLLI

s

-
oty
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2.3.2 (Comt'd)

HEAT PROCUCING PARTS,

(13} NOT APPROVED (14 APSROVED

PSR VEL 44

| s ] —
|

LEADS NEAR HCT CTMPCONENT LEAQS DRESSED AWAY
SUCH AS RESISTCR, TUBE, FROM HOT COMP CNENTS,
LAMP, ETCQ :

(18]

.5.3 Special Provisions for Logic Wirinz

i~

.3.3.1 Poiat to Point Wiring - Wires designated bercween logic cards witnin

a logic rack or tray and wires designated between logic card on diZferent

racks or trays will be random wired, shortest route, poinc to point.

2.5.3.2 Wire Tension. Taper pin wire tension for random wires snalil be
such that the taper pia Is not in a bent or distorted position arfter imsertiom
into the ccnrnector. The wire bend as measurad f£rom the r2ar of the tarer pin

will be no lass than .125 inches.
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2.5.3.3 Llogic conneccors which have two insertion poin:s per concact will
use the contact nearest the center of connecter if only one wire is designatad

for chart conrace.

2.5.4 Sctrain Relief. Provision for strain relief must be provided. Straia

relief in the form of encapsulacion or mechanical means shall be employed in
all assemblies, If connector does not have a strain reliaf incegral wich
gonnector a lacing de must te previded. (See Section 2.5.2) When a connector

is inscalled, there must not be strain imposaed for amy T=asomn.

~ =

2.5.4.1 Strain Relief clamping devices shall be sufficierncly tight befora
ccmplete closure to prevent wires £rom slidiag or turaing when the comnectsr

is pulled or twisted.

NOT APPRCVED APPROVED

Clamp closed, wires not tight. Clamp tight with sufiicient pressure
to prevent siippage.

Clamp Scraws not
completely bottomed
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ORIGINAL PIET i3
OF PCOR QUALITY

2.5.4.2 Bushings, tape ar imsulation sleeving shall be used over all wire
Sundles in straino relief clamps t5 prevent pinched or damaged wire insulacions.
When required, additional tape or insulation sleeving bSuildup under the clamp
area shall bSe used to provide a positive clamping action co aveoid wire or

cable damage. This buildup shall axtend a minimum of 1/8" on each side of

clamp.

NOT APPROVED APPROVED

1/3 MUN
3USHING /—_
1

FIUSIHING

1. Bushing not protruding from clamp. 1. Bushing ar least i/S inck beycnd clamp.
2, Wires capable of beirg pinched. 2. Wires not pinched.
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SHEST 14

2.5.4.3 Afcer tightening of strain relief clamp davics on cable bundle,
there shall Ye no splaying or dislocacion of contacts at face of the cornecror

or strain on wire termination at rear of the coantacc.

When splaying of pims or szrain on wire connection resuits from ctightening of
straia relief clamp a filler of rolled insulation slseving or tape shall be

used inside wize bundle to prevent excessive strain an ou:zside wires.

MOT 48P290VER A20272VER

L1/ U
Wit T ML

-SPLAYED PIMS - STRAISHT PTUIS
- 0 STRAIM 2% WIRES
G €
TIGHT WIRSS [MTSONAL FILLER OF
INSULATICY SLEZVING

~10-
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-

2.6 Laciag and Ties

Wire bundlas shall be secursd by the use of iadividual spot =ies., Spo: ties

shall consisz of a clove hitch securad by a square knot.

2.6.1 The narmess shall be tied usizg lacing tape. The ends of the lacing
rape shall be inspectad aftar lacing. The 2nds must show no evidence of

having the individual strands pulled.

2.6.2 For cables of approximataly one (1) inch diamecer or greater, the first

zia shall be withia six (8) inches of the rear of the connector.

3undla Diametax Discance to Staze
5 in or lass 3 ia or less
X in - 1 4 in or less

2.6.3 Lacinz of harness or wire bundle runs shall be spac

d per cthe following

table.,
Bundle Dizmeter Interval (Apovrox.)
z" or less 1 - 15"
%H :’3 l" 2”
1" or grea:zer 3

2.6.4 Breakout Tias. All Breakouts shall be securely tied on all points of

exi: from :=he breakout, spaced a =maximum of x in on either side of the
breakout. See Figure 1. Use Double spct ties onm bundles of five wires or

aere.

.

15
33
<

FIGURE |

-11-
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2.8.5.L When wiriag bundle is contained in a wiring duct, ties shali ke

loose at a maxizum of 18 iuch spacing.

2.6.5.2 When diametar of wire dundle leaving the duct axceeds slotc widch

duecs tabs may be removed as raquirad to provide sufficienz sloc wideh.

2.6.6 All zis shall Ye made tizht 2nough to countain wiras but aot tight enough
to deform »undle or to piach insulacion.

2.5.7 Harnesses shall be fabricated with sufficienc lengch to allow Zull
extansion of slide =2~ ed alectrical asse :liss and maintaiz prsoer wirz dress

0 ConneccIrs.

2.7 Abrasion 2rotaction

Applicable harmess assembly drawinags shall specify 2reas needing special

acrasion srotaciion.

Manufacturing shalli iastall abrasioa procaction whers requirsd during cable
iastaliation, Sl2eviag, thermofit tubing, Gromret matarial ¢r iape shall

e emploved for this proteczion. Drawing coverage is anot required :o define
these areas,

2.7.1 Abrasion proctection shall be inscalled whersver wire or cabls routing
passes through, over or adjacent to any sharp adges or zounting hardware :tha:l

orasant a2 potantial cause of wirs iansulation chafing or damage.

2.8 Wire acd Lead Prangracion

"~

.8.. Izsulation stripping of wires shall be perfermed using precisicnm

P

mechanical strippers such as Ideal Scripsmascer or thermal type. Operalors

are not permizzad to use operator adjusced mechanical scripping Cools.

-12-
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ORIGIVA]

BE POCR quaLITY

The scripping operation shall be performed to ensure there are no broken,
cut, nicked or deformed comductors or strands. aAfcer insulacion scripping,

the conductor s:iraands snall approximacs cheir original cwist and lay.

MOT APPRQOVED APBPBOVEN

3IRD
CAGIMNG

D n ) CORREATLY QTO[ODEN wW[OES
1N 8ROKEM OR MICKZD STRANDS
CONDUCTOR STRAMDS CLASELY
TWISTED [Y OR[GIMAL LAY

WIRES

-13-
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2.8.2 Wire cianing and forming is coversd iz Solder paragraphs of this
standazxd.

2.8.3 Par: Lead Formizg. The radius of the part lead bend shall be aqual to
or greater than the lead diameter. The minimum distance from the component
end seal to che start of the bend shall be 2XD!A, On parts thac have a
welded bend :the scart of the bead shall be 9xp or more Irom the weld dead.
See Figure II,

2 a Lecd Dia
LENCTH MIXTMUM

"“ll“" i

FIGURE I

2.8.4 Part lead tinning and specific ferming critaria ars coverad in
Solder paragraphs of chis scandard.
2.8.5 In wire and lead preparacion, considerazion shaai:l Se given to srovide

requirad scress ralief per paragrapns 2.5 and 2,9 of this scandard,

2.9 Solder Connections

2.9.1 Cleanliness. The area in which solder ope:a:ioﬁs are performed shall
be kept free of dirt, grease or ocher contaminants. Aall wires, part lsads
and terminals shall be clean and free of oxidation immediately prior to any
tinning or soldering operatica. This cleaniag will 9e done usiag iscpropyl
alecohol aand soft bristled brush and/or Xim-wipes axcept on electrical concac:
devices as noted ia paragraph 2.%.12., Immediazely after tinning or solder-

ing the tinned par: or solder comnec:ion shall be cleaned using isopropyl

~14-
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alcohol and sof: bristle brush zo exhibit clean and bright solder suriace.
2.9.2 Tinning. All wires, parts leads, terminals and connector solder cups
shall be pretinned with a3 light solder coating priosr o soldering and

befora the wire or leads are trimmed to finish leagth.

The tinned pazt shall then be cleaned per paragraph 2.9.l. After tinning

of stranded wires the lay of individual scrands shall scill be visible.

2.9.3 General
2.9.3.1 Solder usaed for soldering elsctrical connections shall he 80/40 or
63/37 rosin core conforming Zo QQ-5-371 SNEOWRAZ2 orSME IWRAPZ unlisss other-

wisa specifiad on the applicable assembly drawing.

2.9.3.2 Flux - Ouly non-corrosive and aon-ccnductive rosin type fluxes shall

be used. All evidencs of flux shall e removed immediacely afrer soldering

ner paragraph 2.9.1l. —

2.9.3.3 Solderiag is the joiniag cf two metals, usually a wire to a terminal

5y bonding them with an alloy called solder. The bonding of the two metals into

one commeon =ass is brought about by the melciag and flowiag of solder over and

around che wire and onto the terminal.

Tn order zo obtaiz proper bonding of the two metals, proper forming and
placement of che wire or compoment lead in or on the terminal is critical.

Insulation gap and wire foraing are coverad in following applicable paragraphs.

No connections shall be made when lead size or number of leads pronibi:s
oroper placement on a tarminal. In these instances, Design Zngireering shall
be notified for Drawing Change such as wiring change or addicion of :ie poin:z

tarminals.

-15-



2.9.3.3 (Cont'd

See following general examples.

MOT_APSRAVED

e

-

LONSE WRAP WILL ALLOY
BUILDOUP OF SOLDER
BETWEEN WIRE & PNOST

WIRE MOT AGAINST WALL
OF SOLDER CUP

WIRS MOT SCTTOMED IN
SCLDER CUP

WIRE OR PART LEAC DRESS
AWAY FROM COMMECTION,2E
AND LAY COULD CREATZ TZA
ACTION AT SOLDER COMMEC

-16-
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Zm
e OV

el

T W

-
$)

4PPROVED
I/‘ ’
t
N
GO0D wWRAP,WIRS FCeMED ANl
LAYS AGAINST POST 3 TUR2AZ

f-
[ ]
| \

i

WlRE 2ROPERLY 22SITICHMED
AGAIMST WALL NF SCLOSR CUP
WIRE 2OTTOMED [N SOLZER CUP

PROPS2 Wi3Z [LRESS AWAY
FROM CoMMSCTION



O
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2.9.3.4 Goed solder joincs, zagazdless of construction shall have like
charac:teristiss. The solder shall be clean and smocth. The degree of
brigncness will vary wich the solder alloy being used and the age of the

joinc.

The surfaces joined shall be covered with a coating of sclder-that leaves the
general outline of cthe surfaces being joined. & smooth fillat becween the
surfaces shall taper to a feacherad edge away Zrom the joint exhibicing

proper flow aad wetting actionm.

The Zollowing axamples of workmanship ara typical and may be appliad to

similar terminations and connections.

NOT APPRCVED APPROVED

INSUFFICIZNT SOLDER, ADEQUATE SOLDER
PART CF CONNECTIOY WITH ENTIRI CONNECTICN COVEIRDD
NO SOLDER SOLDER FILLZIT TAPERS
WLRE END NOT CCVERED T0 TIATEIRID IDGE

WITH SCLDER

-17-
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2.9.3.% (Cont'd)

)

.

00

Excess solc‘ier, globules of solder - Viinimum ase of soider o coxpletely
projecding from termirals, and im- cover joint.

possible to determine i{f solder has Surline of wire still visisla.
properly alloyed with wire and Qucline of wore s

terminal.

EXCESS SOLDER HIDING WIRE CORRECT 3Q0LDZIR AMOUNT aND
PLACEIMENT AND SOLOZR FILLIT ALLOWS ASSURANCE CF
CONNECTION GC0D PEYSICAL AND ZLICTRICAL
SOLDER PILI-UP AND SPILLAGE CONNECTION
CRIATZ POTENTIAL SEORTING
CONDITION

-18-~
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NOT APPROVID

COLD SOLJER

Solder has aot conded wire and termi- Solder completzsly covers joint and
nal together, Has chaiky aprearance has a clean, bright appeararcce.

and lacks a metallic luster, and
generally preseats a rough piled up
aprearance,

Points due to improver withdrawal
of soldering irom.

2.9.3.4.1 OQther classifications of general solcdering workmanship not illustrated

in previous examples and not approved are as follows:

{a) <eracks or fractures in solder; .

(%) discurted joiat caused 5y relacive notion bertween the lead arnd
terminal while solder is in solidificacion stages and has a Zrosted '"'piled-up"”
appearance;

(¢) splacter of solder or flux on adjacent connections or parts;

(d) evidence of buraning or ocher heat damage to solder joinc;

(e) rosen jointcs which exhibiz a chalky, rough appearance;

(£) pitced 3eiats, showing scars or holes in solder; and

(g) pigzgy backup - soldering of one conductor to another before a :erm.

~19-
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2.9.4 Imsclation Cle2araznce

Insulation Clearance shall be 2 2inimum of 1/32" z2nd a maximum of iasulacion
0. D. plus 1/16". Insulation clearnace is the distance decween the eand of
the insulation and the solder of zhe connection. When different size wires
go to one terminal, the clearance shall be based on the dimensions of che

larger wire.

NOT APPROVED APPROVID
™ xl"" SLEARALEY
- —
@ﬁ WA=,
1 .
Insuladon within solder connecdon. Insuladon rot within soider connection.
NOT APPROVED . APPROVED )

R

—
L T

1. Excess clearance, wire could short

S Correct Clearamce—abcut ona finished
to adjacent termiral )

diamerer ¢f the wire,

~n

Insufficient clearance insuladon within
solder conrection.
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2.9.5 Solder Cups - Hollow, Cvlindrical Terminals

This terminal will not zormally accommodatz more thaz one wire, However,
Jore than one wire nay be soldered in larger cups if all wires Soctom fully

in cup without zodifying or deforming wire lay.

The solder cup shall be cleaned and pre-tinned before soldering. All conductors
or ferrules tarminating in 3 solder cup shall bottom in the cup with the

conductor positioned against the rear wall of the cup.

The soider shall compieczly £ill the zup and fill rthe contour of the Qup encry
siot. Any buildup, globules or peaks of solder on cthe outside of the cup shall

not be allowead.

NOT APPROVID APPRQVED

CORRECT
INSUL GAP
PROPER PQOSITION
OF WIRE

BOTIOM=D IV

WIRE X i RLY
WIRE NOT PROPERL cup

POSITIONED
WIRE NOT 307TTQMZD
IN CUP

-21-
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5 (Conc'd)
APPROVED
L//L
7z
!
EXCZSSIVE SOLDER GOQD WIRE POSITIONING
SOLDER SPILLAGE GOOD SOLDER FILLET

CORRECT INSUL Ga?

INSUFFICIENT SOLDER
FILLET NOT ARCUND WIRZE
CONTOUR OF CUP EINTRY
SLOT NOT FILLZD
AIRE STRAND QUTSIDE OF CU?

2.9.8 Turzez Terminals

2:9.6.1 Lead and wire wran around., 4 wrap of 180° to 270° shall be used

to attach wires to terminals. The wrap shall be snug to che pest and to tie

base of the curvec. 1f zmore than one wirve i3 soldered to a tarminal or =urrac
section, additional wires shall fi: snug to the post without defsrming the

conductor.
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2.2.6.1 (Conc'd)
_D-v'

iggy=-hacking or soldering, one wirs to anocher ahead of zhe solder coannectica is

a0¢ allowed.

NOT APPROVED . APPROVED

)
-y
|
‘é‘b
LESS THAN 180° WRAP GOOD WRAP ON
ON TERM POST 0sT, 180° - 270°
— @
CROSS SECTION VI=W CROSS SECTION VIZW
l- Wires aot positicned cn Wires properly Jositioned
term post. against cerm post.
2= Hires soldered on other
wires.

=

1- Excess sclder hiding connection. Good solder fillar {rcm wire

o z2ra post and zood flow oncto
base of :urret.

2= Tasufficienct solder at wirz end.

3= Insufficient solder on wire to

- Contour <f wirs scill visible.
edge oI carm.
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2.9.6.2 3Straight Pins or Posts. All resguiremencs of preceding paragrapchs on

turzat tarainals are applicadls in regard to insulacion clearance, wrapping,

placement and forzing of wire and soldexr except those pertaining to turvacs.

2.9.7 3ifurcated Terminals

Wires may be terminated to bifurcaced terminals by three diffsrent routes -
bottom route, side route and top rouce. Any other zechod of terminacing wires
o b9ifurcated terminals other than those shown ia cthis paragraph shall not

e allowed. The sclder requirzmencs of paragraph 2.9.3 and izsulacion
clearance requiramencs of paragrapn 2.9.4 of thisstandard aprly to all three
approved methods 2f zerminacing wires co bifuzcaced cerminals.,

2.%.7.1 3ifurcacsd cerminals, bot:zom route - Wires snall tarminacz wizh a

90° + 209 bend arnd shall be solderad to the tarminal shoulder. Wiras may de

bent 20 lie along the face and ome side of the vertical post.

NOT APPROVID APPROVED

< <
SIS

WIRE NOT AGAINST
TERM SHCULDER
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2.3.7.2 3ifurcated Tarminals, Side Routs, The wire shall sncer the termiznal

slot at a right angles and be cterminacad with a 90° - 20°°%end of cinned
wira. The first wire shall be soldersd co the base and vertical posc.

; Q . Lo ; .
The direction of the 90 bend on sach additional wire shall alternace.
The additiomal wires shall be soldered to altarnating poscs as close as
possible to the preceding wire maintaining a clearance between the strandad

wire equal to the thickness of the two wire insulations.

Aperqgyen

2X IHSULATION /1_: e

APPROX, g
R




2.9.7.3 3ifyrcacad Tsrminals, Too Rouca,

terminals from the =op shall be

vertical posts with no bend and

the wire does aot £ill che gap, a Ziller

parallel

Tequirss

WTG MOD-5A
47A380052
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A wire which encars »ifurcated
with aad fill :=he gap between che
only solder for retanticn. When

wire shall be usad ar wire may be

ment into a U-shape and inserted providing the U-Shape £ills the gap.

NOT APSROVED

; g‘ E,_/2
L
SIDE N:»:—.g ’_-—_l

VIZW ‘] l

1- Wirs not positiomed properi

bYeewa=2n difurcated post.

2= Yo filler wize to fill gap
between posts.

7
7

APPROVED

Proper wirs slacement and gap
between tosts filled.
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2.9.8 Hook Termirzals

Wires shall be atctached to 200k t2rminals by forming the tinned wire to a
-] - . .
90° « 270" angle before soldering. Wires shall only be at:ached to the curved

portion of the hook excapt for special part attachments per Paragraph 2.9.11.

APSRIVED

INSULATION
SLEARANCE

Hooked Terminal

, .. . 0 -
Proper wirs placement and bends SC° - 270
and doudble wire terminations

Wiras shall be actached to pisrced cerairals by forming che tioned wizes to
a 90° - 270° angle beforas soldering. Only as many wires shall be sclderad
as will fic into terminal hole withourz modification of stranded wire or

zarminal hole.

~27-
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2.9.10 Comvponencz Assamblv & Solderinz., Componancs shall be assembled in such

a4 manner as o ninimize scress or damage.

2.9.10.1 Component lead bend radius and location shall be per paragrapn 2.3.3
of chis scandard. See paragraph 2.9.10.9

2.9.10,2 Wire and locacion of lsads 2o :zerminals shall be per applicable
tarminal of paragracn 2.9 of this standard. See paragraph 2.9.10.9.

2.9.10.3 Components shall Se mounted with their wvalue and idencificacion

visible. An exception to this would be transiscors or similarly packaged

m

components whigh ars =ouncad wizh cap £lush to the board. See paragrarh
2.9.1.0.4 2Resiscors wactsd 1 wazt or mors shali be raised ofZ the doaczd cne
diamecer of Resisctor bSody to alleow an aiz space completely around component
body.

2.9.10.5 Stress Relief, All component leads cerminaced at a termiaal shall

nave sufficiant slack iz the form of 2 gradual bend to relieve therzal
exzansion or ceontrac:tion. See paragraph 2.59.10.9.

2.9.10.,6 Uniformity ZIa assembly and Eérming of comporent leads is prefarced.
2.9.10.7 Soldering of component leads shall conform te paragzapns 2.2.1,
2.9.2, 2.9.3 and 2.9.4 of this standard.

2.9.10.8 Parcs snall be mouncad on the board so that reference designations

are visible and legible,
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B

[

L

9,12.9 EXAMPLES OF COMOONENT ASSEMEBLY AND SOLDESRAIIG-

MOT APPRMVED APeROVED

1. Lead tent at component part, 20 1. Minimum of 2 x lead dia. maiatained.
stress relief. 2. Lead formed in gradual bend grearer chan
radius of 1 x la2ad <iamecar.
3. Llead wrapped around post amin. of 180°
(180° - 270° raquirsd).

i et i

%J;[e‘ﬂ
s

. £
Leads formed too close Proper position and stress relief
zo comp dody, 2X LSAD "I4, within tolerance shown above.
2in not maincained. CT—— —
No strass relisaf. T e

LJ‘Z
[ M

C

2roper “end radius and formiag
for scress relief.
Minimum of2X ClAstraigh:z
Lead from comp body maincaianed.

.

1- Insuificient solder. Good solder Zlow and fillest covers
entire lead and cerxm interface wizh

2= Zxcess solder hnidiag conmection. lead contour and placement visibie.

-29-
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2.9.10.10 Printed Wiring 3cazd Wiring. Component pares shall be mountad, when

oraccical, in such a manner that markiags are visible,

Pares shall be mountaed £lush to che board within .02)" execept rasistors raced
1l watt or over require air space. Component lead bend radius and locations
shall be »er paragraph 2.8.3 of cthis scandard. Component lead protrusion shall

be ninimum of 1/32" to 2 amaximum of 0.1Q", Component pazis shall be aouncad

- within the confines of board 2dge and clear of mounting hardwars or other

components as auch as possible. Uniformity in assembly and forming of

compozent leads is preferred.

MOT ARPPOCVED ApoR2VYID

?roper bend location and tadius.
Leads approx. centszrad in ncles.

Laad sent within 1/16" of comp i

sody or bead. 2.

Bend less zhan 2 x dia. ci lead. 3. Component mounzed flush wichin .G5C"
4

Lead aot approx. center iz hole. . Lead précrusion 1/32 to 0.10 chrough
Componeat not withia .0350" flusn hoard.

with board.

Laad procrusion nct through board

pad.

Lead protrusion exceed J.10" chrough

board.

-30-
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NOT APSPRNOVED APPRQVED

?

I —
7 7L

Parts in direct comtact. Correct forming ¢f part lesads :o
avoid contacc.

=

= =)

1. Part body beyond edge of board. 1. Part tody is within edge of toard.

=
.

Par: body directly over and in con- 1. Part formec to avoid contact with
tact with mounticg hardware. mounting hardware.

-31-
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2.9.10.10.1 -Soldaripz of Component Laads aad Jumper Wiraes =0 2.W.3.'s.

Solder preparation, c¢leaning, tianing and applicacion shall z;eet che applicable

requirsmencs of paragraph 2.9.1, 2.9.2 and 2.9.3 of :his standard.

Solder shall be applied from the exposed lead end of hole and shall be at

least 507 through platad through holes, shall be 360° around lead and show good
flow and wecting to plated <hrough hole and pad and shall cover and of lLead
without excessive pile up of solder which hides the conneczion.

MOT APPROVED ARPPROVED

zxcessive solder pile-up Good solder Ilow and wattiag of
either side 9f docard plated through hcle, pad, leaad
and iesad end
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2.9.19.19.1 (CONT.)

NOT APPROVED

1. Solder barely flowed in hole.

Door wertting.
N\NA—

1. Lead protrusion less than 1/32 inch
and znot disceraible in solder.

2. DPoor soider wertiing as evidenced
oy blow hoie.

.

1. Solder cid zot wert top of lead ard is
fractured around lead.

2. Solder dic not flow up lead. This
could cause nrermittent electTical

s SODRECTION.

=33~
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APPROVED

— 1 ‘_9 —_— 2

- q -t

3 L 2

L.

3
2
Hole {s 30% full aad shows good

-
wetting.
Spacing deces a0t exceed 0.0350 inch.

D

a— 3

Y

A

I

Solder does not fill unplated acles but
shows good werting,

1/32 minimum lead preotrusion. Con-
tour of lead is discerzible.

o

e

a

.o

\i

rl
5N

wa

Ny

?in holes exposing conductor or
terminal arsa, bSut still

have gocd werting acticn

to lead and plating.
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2.9.17,19,2 °2AD LISTIMNG £8 PRIMTED CIRCUIT DAMAGE, LIFTING OR

SSPARPATION OF THE 2AD F20M THE 3AST MATERIAL SHALL “OT EXCES
53% OF THES 2AD ARSA O 0PPOSITS SIDZ OF THE CIACUIT. A MAX[MU™
- i IS IT NOES MOT CAUSE &

OF 25% OF THE PAD AREA MAY 85 MISSI'G
SOL2ER vOID IM THE HOLE. MICKS MR CUTS [N _ '
SHALL MOT RESDUCE THE COMDUCTOR CROSS SECTIOM 3Y MGRE THAM 257,

ITHE PR2IMTZD CIRCU!IT

MOT  APPRQOVED APPRNVED

LIFTSED ARSA EXCZEDS 5% LIFTSD2 ARSA DCES NCT EXCEED“
I ) CI2ACU!IT s12=.,

CIRCUIT,

-34-
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2,9.19.10.2 (CONT.)D

MOT_APSPROVED APPRQVED

1. 25 percent of pad and plated wall 1. 25 percent of pad missing but solder
missing causing void in hole. is present berveen lead and hole.

1. Nicks or curs that reduce congucror 1. Nicks or curs less than 28 gercent
¢ross section more than 25 percent. of concuctor cross section.

Voids in conductor. Diameter less

thap 25 percent of concductor widtk.

[ 3]
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2.9.11 Scecial Parcs Azrachment. When special parts musc be accached close

to parts such as telay headers, leads shall be at:ached adjacent to che
curved or normal connecction portion of the ho0ok or terminating davice and

shall avoid contact with the body or zerminal seal.

APPROVED

MOTED COMMECTINN CLSAR NF T

FORMED TO AYOID £OMTACT WITY 200v,

2,9.12 Zlac=zrical Contact Contaminacioa. Ixtrame caution shall be a2xercised

when soldering wires to non-hermetically sealed switches, ralays and
indicators or to any component or device having open eleccrical contact

surfaces.

No Flux shall be added at these connecticns. The absclute ainimum of
cleaning £luid necessary for clesan connec:tions shall be used and the device
positioned with terminals dirscced downward to avoid seepage ar drainage of
contamization toward cthe device. On cerzain devices with anclosed contacts
such as Grayhill Rozary Swictches, no cleaning fluid should be used. Cleaning

shall be aczomplished with dry brush or wiping enly.

PMINAL SZAL ANC L2ADS
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2.9.13 Solder Splices.

Splicing of wires by means of solder sleeves or twist, solder and cap when

indicaczd by the drawing or for authorized rework per paragraph 2.9.13.3 of
this standard is approved. Zicher of these solder splics =methods shall be

staggerad along a sufficient length of harmess and shall not be locacad

on bends.

2.9.13.1 Solder Sleeve Splices. A maximun of two wire =ads may be spliced

to a continuous wire using appropriate size solder sleeve. Wiras shalil be
oreparad by makiag a 1/4 + 1/19" window in the concinuous wire iasulacion
and stripping the attaching wirs imsulacion 1/4 + 1/16", aAttaching wire 2nds
shall Ye positioned 90° - 180° apart on the continuous wirs aligned =+

1/18" wirh the continuous wirs wiadew.

ABPRQVED

dk é“ \ H -
wire svadnca L .
- / contin 101s wirs

14 )
b
I
'\
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2.9.13.2 Soldered and Cacped Solicas. A maxizum of 6§ wire ends may be

spliced together by twisting, soldering and capping with the appropriace size
wire cap. Prepare wiras by sctripping insulation to allow 1/2 = 1/8" fromd
wire insulation to end of Zwisted wiras with a minimum of one complete cwist

or revolution before soldering., Align insulation ends uniformly within 1/8" of
each other and twist wires together a ainicum of one ccmplecs revolucion,

Trim to 5 + 1/8" and solder twisted strands together. Iastall appropriate

size wire cap and spot cie wirss together 1/8 + 1/18" below wire cap. Wirs

cap shall overlap wire iasularion by 1/2" ainizum afcer shrickiag,

_APPOOVED
Wire Cap (Table I)
SPOT TIS - (up to AWG 16 wire)
—H\\ / / Iasul. aligznad within 1/3"
V. ¢ v
— = = SN

If sore than 6 wires are to be spliced together usa additional splice
assemblies and jumper one splice to che other. Jumpers tc¢ de iIncluced iz
max of 6 wires.

TABLZ I

WIRE CAPS FOR SOLDER S?PLICES

No, of Wires Part No. Color
2 Rayclad Tubes, TC4003CRN Red
3-6 Rayclad Tubes, TC4Q0SCRN Gray

Ter wires larger than AWGl6, use wire cap size as requizad.

-38-
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2.9.13.3 1Instructions for use of solder sleeve or twisted solder splices
after initcial fabricacion for authorized rapair. (Rework disposicion or
Failure Repair).

(a) Splice shall be properly staggered and located and meet the
requiraments of paragraph 2.9.13.1 or 2.9.13.2 of this standard.

(b) Wires that can be readily rzeplaced shall not be épliced.

(¢) No drawing changes will be made to zeflect authorized repairs.
2.9.14 1Insulation sleeviag of solder connections shall conform to the
drawing list of ma:érials. Sleeving shall be installed over all sclder
connections where the wira or wires sxit perpendicular from the terminal or
solder cup and the connections are not encapsulated with potting compound.
The iasulation sleeving shall overlap onto wire insulation a minimum of
1/16" or diameter of wire insulation after being positioned over the
golder Zonnection. Iasularion sleeving shall not be shrunk in place uncil

aftar final acceptance and check ou:z of the wired assembly.

2.10 Mechanical - Zleczrical Conmecrtions

Crimped, solderless terminals and contacts shall be used with stranded wire

only, except that when indicated by drawing solid leads may be crimped and

then soldered in uninsulatad crimp tarmination devices: Stranded wire ends

shall noc be tinned when terminated ia crimp terminations or splices. When

used, the wire/terminal/tool combination shall be in accordance with the terminal
manufacturer's recommendations or an equivalent tool combinacion per Mamufacturiag
Sngineering iastructions. When subjected to test, the zechanical comnection
of the wire to crimp device shall be such that the wire shall not pull out

or break at the crimp with an applied rensile force as follows:

-39~
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Wire Sice Load, Tensile
(Pounds)
30 3
26 7
2% 10
22 15
20 19
18 38
16 50
14 7
12 110
10 150
8 2257
6 300
4 400

2.10.1 Bukt Splices
2.10.1.1 Buytt solices shall be crimped with the proper tools. 0n1§ Butt
Splices defined by Drawing are acceptable except those allowed for Authori-
zed Repair per paragraph 2.10.1.2 of this standard. Butt splices shall
normally be located near connectors and staggered 3 to 12 inches
from the pins or other wirs terminarion point uanla2ss otherwise defined bty
drawing or Auchorized Repair. Butct spilices shall not be locataed on a2 bend.
A maximue of 4 wires may enter a Butz Spliice (max of 2 wizss per end).
2.10.1.2 Inscructions for use of Butt Splices after initial fabricacion
for Authorized Repair - (Rework disposition or Failure Repair).

(a) No mors than two splices shall be used iz series.

(b) Splices shall be staggersd along a sufficien: lengch of harness.

{¢) Svolices shall not be located within 3 inches of a connec:tor

QT 90 a dend.
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(d) Wires thac can readily be replaced shall not be spliced.

(e) Splices cust be in view.

(f) No drawiang change shall be made %o reflect authorized repair.
2.10.1.3 Selection of Butc Splice and Crimp Teol - Selection of the proper
gize Butt Splice and proper crimping tool skall be made 1ia accordance with the

Cizcular Mil Area tables per 3Butec Splice and Wire Size as follows:

CIRCULAR MIL AREA PER 3UTT SPLICZ & TERMINAL

3utt Splice or CMA Crimp
Term Lug din. Hax Tool
Yallow 202 310 59275
Whiza 320 1290 39275
Rad 509 3260 59250
31lue 2050 5180 59250
Yellow 3260 8230 59239

CIRCULAR MIL AREA PER WIRE SIZE

AWG WIRE cMA- AWG WIRE A
26 250 16 2432
2 475 14 3838
22 754 12 6080
20 1216 10 9361
18 1900 8 17024

Select the Butt Splice which bhas a CMA range to accommodata the A of the wire
or wire combination being crimped. If the CMA of the wire falls within the

CMA range of two differenc splices, use :the larger splice. Filler wire may

be crimped in and capped when necessary to meet CMA requirements., The c¢rimp

tool dis color code must wmatch the color of the splice.
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2.10.1.4 Buctc solice assemblv and crimpinz. The insulation shall be stripped

from wire ends to mee: the following dimensions before inmsartiag in the
buct splice:

AWG 10 - 18 wire - 1/4 co 5/16"

AWG 20 - 30 wire - 3/16 to 1l/4"
3efore insertion, the wire strands should be fingsr twisted together in their
anatural lay to pravent protruding or cross over of straznds. When two wires
are installed ia one end of a splice, they may be finger twisted togecher

wicth insulacion ends aligned evenly for 2asisr assembly.

Insert :the orepared wirs or wires iaco the splice until it bottoms against che
stop visible in the inspection window using a sligh: twisting motion in :he

direccion of normal strand twisting.

Afzer criamping che wire strands shall be visible in the iaspecticn window dut

not extanding over 1/2 of the canter stop.
wira

There shall be 2o wirs insulaticn visible in the inspection wiadow or dars wizre

showizg at the insulation crimp.

—42-
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2.10.1.8 CenMTD
MCT _APPRAQVEID

Bare wire would show at imsul crimp.
Wire scrands not visible in window.
Wire strands extend over 1/2 stop.

Insulation axtends into comnductor
erimp area.

2.10.2 Tarminal Lugs

WTG MOD-5A
47A380052
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APORQAQVED

Insulation properly positioned
in insul c¢rimp area.

Conductor properly posisioned ia
¢rimp area and visible in window.

Wirse strands visible in window
and not past 1/2 of stop.

Three to six iach filler wire zapped.

Only termiaals defined by the drawing shall be used. Normally there shall be one

wire per terminal, except that when the number of wires termizacing ac a s:tud

exceeds the number of terminal lugs the stud will accommodate, more than one

wire may be c¢rimped per lug.

2.10.2.1 Selecrion of terminal lugs and crimp tool shall be made in accordance

with the cirzular Mil Area tables in paragraph 2.10.1.3. The crimp zool die

color code must match the color of tche terminal lug.
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2.10.2.2 Terminal Luz Assemblv and Crizpinz. The insulation shall be stripped

from the wire ends to mee: the following dimensions Sefore inserting in the
terminals.

AWG 10 - 18 wire - 1/4 =0 5/16"

AWG 20 - 30 wize - 3/16 to 1/4"
Before insertion, the wire strands should be finger cwisted cogether in zheir
zatural lay. The stripped conduczor protruding :through the :erminal-barrel snall

5e flush as a min. and with max. so as aot to interfere wich final inscallacion.

NQT APPROVED APPROVED

A. Scands protrudiag inte ipstallation A. Proper crimp for specified
hole. type tarminal,
3. Under-crimped. 3., Sctrands visible and will
C. Strands not visible. not ingerfere with
D. Over-crimped, iascallacion.
L 4=
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2.10.3 Crime Connector Contact:s

For crimp style comneccors, all wire shall be assembled so as to allow

flexibility. There shall be no undue stress omn wires,

Prior to insertion of contact into the connector, there shall be no evidence of
wire being bent or distortad at che crimp joizt. When ianserting contact into
connector, the proper imsertion tool shall be used so wire is not bent or

distortad at the crimp joint in any way.

Crimp scyle connectors shall have unusad contacts installed to insura 30% of

connectar f£illed.

Crimp styls connectors with rear envirommental seal grommet shell have grommet

sealing plugs installed ia all unused rear cavicies.

2.10.3.1 Machined Solid Barrel Contacts. Wires shall be stripped to allow

—

insulacion gap as follows with wire bSottomed in contact crimp barrel:
Min. - Insulation flush with back of cziap barrel
Max, - 3/64"
The proper crimp tool shall be used and crimp indents centsred so as not to

cause any deformacion at rear of crimp barrel or at imspection port.

—4 5=



2.10.3.

Q

1 (Conc'd)

Yon-Iasulacion Suovort Contaces

NOT APPROVED

B__é&? <
B --% F- Zi s

Insulacion gap exceediag maxioum
of 5/64 (0.073).

Strands not vigible or strands are

protzuding chrough inspection por:.

Indents oo rear of barrel causing
deformation.

Iasulation Suoport Contacts

NOT APPROVED

WTG MOD-5A
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APPRCVED

-

A. Insulacion gap
Min: Insulation flush with back of
crimp barrel.
Max: 5/64 (0.78)

3. Strands visibls ia inspection porc

C. Indents uniformly canterad and
away from raar cf >arrel,

APPRCVED

Conduczor insulacion ia c¢rimp araa.

Strands not visible cr strands are
protzuding through iaspector port.

Cricmp indents not in correc: loca-
tion per aperoved tooling.

-46-

A. Conductor insulacion wiczhin
insulacion suppors darrzl but
not within crimp area.

B. Crimp indents uniformly can:zsrad
and away from rear cf barrval,

C. Strands visible through inscection
port and appear to Se hot:omed.



2.10.3.2 Stamp formed contacts.
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All comtacts with open tab insulation and

corductor crimp tangs shall have wires stripped so that the wire insulation

extends through cthe insulation crizmp tang but not into the conductor crimp.

The conductor expaesed strands shall be through the conduccor <rimp tangs but

not overlapped or fanned onto the contact barrel.

NOT APPROVED

Uncrimped Conmtact

[T P

Insulation exteads into conductor
crinmp area.

Couductor strands overlapped onto
contact barrel.

insulation 2ot visible at end of
insul. crimp area. Conduczor straads
not visible at end of conductor

crimp area.

APPROVED

Comntact Barrel

\

- 4
- - - b¥=_1

Conductor Tang
Insul. Tang r

Proper positiom of iasulacion end
and conductor strands.

.—i‘!z_ciz:—i

Proper position of inmsulacion end
and conductor end.
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2.10.4 Wire Wrap Connections

A solderless wrapped connection is a numper of turns of solid wire wrapped onco

a square post designed for that purpose.

Wire wrapping may be accomplished by Elecrtric Hand Gun, Gardmer Deaver
zodel 14 x 2-3 or squivalent with Bit and Sieeve per gun manufacturars

recommendacion, or Dy semi-auctomatic or aucomatis wire wrap machine.

Insulation scripping shall bYe accomplished by thermal stripping or by precisiom

zechanical stizipper which produce no aicks or damage o exposad conductor.

The ainirum aumber of uniasulatad turns of -wire to produce a satisfactory

and reliable electrical connmection shall be as delineacad in che following =z2bla:

AWG Wire No. of Turns

30
28
28
24
22
20
18
16

W S Fwo

A =urn of wire is defined as a complete, single helical riag of
wire wrapped 360° around a posc.



2.10.4 (continued)
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A modified wire wrap connection shall be used which raquiraes that the start

of the wire wrapping to the terminal have as a minimum, insulated portion of

the wire wrapped around 3 corzners of the tzrminal (2 turas max.).

NOT APPROVED

Lass than 7 zurts uniasulaced
AWG 30 wire.

Insulated portion of wires not
wrapped around 3 cormers.

Seven turns ain uniasulaced
AWG 30 wire.

Insulacted Portion of wire
wrapped around 3 corners of
term post,
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2.10.4.1 Requirements for solderless wirs wrapping include cthe Zsllowizg:

APPROVED

APPROVED

Sufficient turms of both stripped
and insulazed wire,

A. End tail requirements - max. of one wire diameter.
NOT APPRCVED
Wire usad
as gauge
3. Turas and Insulacion Wrap -
NOT APPROVED
Loy
|
1. Insufficient turms of stripped wire.
2. Insufficient turas of insulatad wire.



2.10.4.1 B (Comz'4d)

NOT APPROVED

i

-

1. Excassive spacing or gaps between
turns, In excess of 30 per cent
of wire diameter.

WTG MOD-5A
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APPROVED

Individual gaps between turns.
less than one-~half the wire
diametar. Exclusive of zaps on
first or last turn,

C. Insulation damage. Damaged insulation as. a result of stripping or wrarping

is not permissible.

NOT APPROVED

/‘:HACKS Zcuf

APPROVED
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D. Wrap Levels and Positioning - & zmaximum of three Wrap Levels is
permissible. No part of the wrap counnection shall extend onto the

tapered section of the terminal,

NOT APPROVED APPROVE

{ ( {mﬁ@ﬂ(({{ﬁ
(@{(mﬁ f({{ﬂ{f»

WRAP IXTEINCED INTQ THE AfTX TAP NARAAP JIT_IWV NAAP ICST aAPEX

!

% ACCIPTABLE
i i WRAP LEVELS
% (MAXIMUM 3)
= 0O =
e —Jﬁ

[rmm——
-

NN

\.“ \ :.-'\ -
| L -J\\g\g
| R

PREFERRED AUTERNATE
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E. Overlap and Overwrap of Connections - A connection shall aot overlap
another wrapped conmnection axcept that the end tail of any comnection

may be overlapped by the firstc tura of a base conductor.

Overwrapping, i.e., a piling up of succeeding turms of wire ovar one or

more previous tuzns shall not be allowed.

NOT APPROVED APPROVED

1. Wize overlaps lowar comnnection 1. Yo overlap or overwrappiag of
turns evident.
2. Wire overwrapped on lower turns.

2. The end tail ¢of a connection
may overlap the adjacent turn
provided the overlap does not
extend around more cthan one
corner of the terminal.
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Soidering to wire wrap tarminals - Solderless wrapped comnections and
soldered or othar connections may be used on che sace tarminals providiag

the terminal lengzh for the solderless wrapped connection is free of

solder or contamination deposited from the solder process,

Wire Dressing of Wire Wrap Wire - The wire shall be dressed in such a magner
that {t will not tand to umwrap :he connection. Wires shall be xept as short
as possible, however, cthere shall be sufficiesnt slack so as to prevent

stress on either the wire or :zrminal.

The routiag or drassing of wires on a wire wrap board will be governed >y
the design. Wires shall be random lay and shzall lay wichia the confines of
terminal posts both in vertical and lats2ral planes so as not to intarfere

wich other boards or matiag guide slots,

Wires routed around cormering posts shall be dressed away from che post
so no tansion is placed on the post or the wire. Taut or damaged wires

are not accsptabla.,

2
&
i “igz b
Tension on the wire would :and to 1. Wire dress from connecticn ia such a
unwrap the conmection. manner that uawrapping will not occur
Taunt wire arsund post could damage when tension is applied to wire.
wize or bend posts. 2. Gererous Radius iz wirs Zcroed

away from cormering pest.
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Rewrapping - Wnen a connec:tion does not aeet the requirements of this scancdard
or during rvework, the wrap will be takan off the post with an unwrapping tool onlv
Naver unwrap a conductor by pulling on it and never straighcsn ocut a wire and
re-wrap it. If wire is of suffiecient langth, cuc off the previously

wrapped end and ra-strip. Otherwise, replace the entire. wire.

Do not attampt to correct a separactad wire wrap by pushing down om che

wrap. This will affact the Electrical comnection.

2.10.4,2 Hand Wirz Wrzo Procedurs,

A,

Locate Wrap - posts from the running lisc, Place 2 plastic or wire cap on
each wrap post. This cap will function to locate wrap posts afiar wire
has been loaded into gun.

Usiag wize from a rael or pre-cut and pre-stripped wire, select brope:
lengsh wire or strip wira from reel usiag thermal or pracision =zmechanical
wires strippers.

Insert stripped wire into che wire feed slot of ool bit uatil it bocttoms,
This will insure a wrap with the proper number of turas of insﬁlation and
bare conduczor. Bend the wire over the shouldar of the gun wirs anchor,
then slide tool bit over wrap-post until protruding wire bottoms on postc

or previous wrap level.

See Figure III and IV,



)
14

FIGURE III

INSERTING WIRE

FIGURE 1IV.

ANCHORING WIZE

-56~-
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D. Making certain cthe bit is held perpendicular to base of the post to prevent
bending or marring the finish of the post, rotate the gun until the wire
1s poinced in che dirsction of the second wrap posc.

£. Still making certaia the bit is held perpendicular to the base of the
post, press the rrigger. The weight of the gum will provide sufficient

pressure to make a qualified wrap.

The wrap-post shall not be turned or twisted more than 10 degrees nor
shall it be Bent to raduce the air - gap between adjacent uniasulatad
conduczors or posts to less thaa 0.030".

Route wire to second terminal, prepare wira, load gun and wrap per previous

Lo ]
.

steps in this paragz=apn.

2.10.4.3 Protaction and Handling of Wire Wrap Boards. Operations prior to

wrapping shall not impair the board (dirt, =zetal chips, ben:f pias, contamirnates,
ete,) to the extent that connecticns made are not capable of meeting all of

the zs2quirements in this standard.

The terminal shall oot be subjectsd to operations that will destzoy cormer

sharpuess or basic terminal cross section along the wrapping length.

The terminals shall noc be deformed or bert along the wrapping length so as

to prevent =asy insertion of the terminal inZo the wrapping tool.

Suitable concainers and/or protective matsrial shall be used to transpors

and store wire wrapped boards.
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2.11 Tabrizacion Criteri

-

2.11.% All unused helas iz hermertic sealing zrommecs shall have a g-ommet
sealing plug insercted. Drawing will speciiy sizs and type of sealing plug

to use, wner2 plugs are not =ormally suppliad with connectcor.

2.11.2 All cable connector back shells and cabls clamps and chassis connec=or ‘am
auts are to be tightened with comnector pliers, spanner wrench or ocher suitable

hand zools.

2.11.3 Whera necessary to achisve proper wire bundle support with a general
duty cable clamp, bundle diameraer shall te buil: up using iasulation sleeving

or elactrical tape as needed.

2.11.4 1If a specific connector orientation is not defined bv the drswing, chassis

mount comnecszors shall be oriented witch major iadex toward zop of panel or chassis.

2.12 3r2ax Oucs.
Breakouts shall be controlled during Zabrication and shall provide a ainimum of
es

s on the ccnducszors ia the arsa of =zhe bend.

wnera required for procection for subsequent nandiling or because zhe conduc:ars

exceed tche pinimum bend radius, tape or ocher specified means shall be used :o

support the brazkout.

See paragravh 2.5.2 of this standard for stress reliasf rsquirsmencs arc hraakours

and parzgraph 2.6.4 Zor lacing and tieing Tequiredents st Sraakouls.

2.13 ZInsulation Sleeving

The type and locaction of slzeviang shall be specified cn assembly drawiag, excepc
that insulaticn sleeviag Zrcm che drawing macterial lis:t may Se added over wire
bundles at potsential abrasion areas or to provide a Zlexible bend areaz of a

.

bundle. when added for these reasons, the insulation sleeving shall be spot tied

ia place at each eand of sleeving.

Selection of cthe appropriate size slaeving will De acccmplisnad ac fabricacion

and shall be 10 to 30% larger than che mean dizmeter of the wire bundle.

Cabla lacing and tias shall be removed Zrom slesved areas ¢f :zzbles.
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2.13.1 Cable sleeviag z=aterial may bdbe vinyl therz=ofic, braided or other
approved matsrial listed on drawing parts list. 1Io all cases the sleeving
snall extend through the comneczor strain relisf clamping device and bte
secured uader the clamp by use of tape, or build-up of cable diamecar as

required for a tighe fic.

When braided sleaviag such as Ben-Har "Expando" is used, it shall be cut using
a hot xnife or hot blade device in order to {use the cuz strands and

eliminate the tendency of draid ends frayiag.

Braided sleeviag shall bSe installed with cut 2nds folded or "cuiffed"” inside

for imprcved appearancy and to further prevent Iraying or damage to cut ands.

2.14 Shield Terminaticn

Shield zerminacions shall have no sharp adges or Zrayed shield ends that aight

abrade, piarce, cut or ctherwise damage conductor insulation.

Extreme care shall be exercised cthat shieids are not shortad to che cencer

conductor.

Shield tie jumper wires are to be stran&ed, insulated AWG 20 black, made as

short as practical with a 4" maximum loop and sacured into the bundle.

()

4

14.1 Iadividual Shields All shields shall be terminatad as shewn in sitherx

Figure V using sleeving per Table l or equivalent or per Figure VI. Fig. V is
preferrad and shall be used for all Zlcating shields or where shields are

tied by use of a feed through solder sleeve. Figure VI is an alcermate method
and may be used for a termination and tie point in certaiz areas where space

is limicad.
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1 (COoNT ) TABLE |
SHIELD TERMINATION COVER

WIRE SIZE PART NG,
SCS 22 1/8 RNF—I00 TUSING
SCS 2018 /16 RNF. TUBING
TS 22— 20 3/16 RNF—I00 TUB!
TCS I18—i6
T3S 22-20 174 RNF—[00 TUBING
T3S 18—16 ! 3/8 RNF=100 TUBING

SINGLE CR MULTIPLE CONOUCTCR CABLE

p——CR SIZZ AND TYPE SF SHIELD TERMINATICN
COVER TC 8E USEDQ SE= 2ARTS LIST.
(SEZ TABLZE B

—t _T [ 2+ 3, —=QPRICR TO INSTALLATICN
4’ g”’?ﬁ‘!_;
14 C 2
\‘L‘—Gﬁ
—i : EXPCSED SHIELD SHALL 2E€
[ 1716 — 1,32
—— —— 18 APPROX,

FIGURE V¥ = S=ISLD TEOM, COVER [PREF

i
A
A
()]
(W)
s

SHIZLD TIE WIRE

(2 MAX,) \ SOLDER SLE=VE
SHISLIED e g Red
casLs T, <\\\_ D\\“

ol R :

g VI
HIMATION AMD TIZ O[T

SOLDER SL I
' TE “ET=0D)
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2.14.1.1 Shield tia wires shall bSe tied to siagle or mult=i-conduccor
shielded cable using solder sleeves installed as shown in Figure VI or

Figure VII, ~Tigure VII is preferred merched

Solder slzeves at terminal boards shall lie in the main run of the harness and
shalil lie a minimum of 3/4 inch to 2 maximum of 1 1/2 inches from che firsc
breakout for multi-conductor cable. TFor single conductor cazble the shield shall

be zerminated 1/2 t3 5/8" from aft adge of zhe terminal lug.

: SHIELD TISS

\ 90°-129° aPART ZACH
M0 OR (1) =MO.
 MAX.,(2) P=9 SLE=VE,

O

— : N~ SINGLZ ~R MULTE

PLE CONCUCTCR

[
SCLCER SLEZ ;
‘ CABLE

FOR SIZZ AND

v's/'
iy

TO 3€ UsED, s-:s e

|
|
o
TABLE 11 | | i 316, (EXPOSED SHIELD

—— egp— 3/'5 APPROX, CVERLAP CF SCLDE?
' SLEZVE

FIGCRE VII.

Solder Sleeve Iastallaszion Decail

-fl-
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TABLE II. SOLDER SLIEVES

WIRE SIZE PART MO, COLOR
§C RAYCLAD TUBES D100 3lue
§25 22-16 RAYCLAD TU3ES D101 Blue
725 22-20
sCs
T25 RAYCIAD TUBES D103 3lue
138
T&4S

2.14.1.2 Individual Shields. For solder type connectsrs and crimp type

connectars without eavironmental grommets unless otherwise specified on
the Detail Drawing, shields of single conductor shielded cable shall be

terminated within 3/8" max. from aft edge of solder cup or contact.

Shields ¢of mulzi-conductor shizlded czable shall be terminated a maximum of
1" from af: edge of solder cup or contact for strain reliaf or uzpottad

concectors or 3/8" for potred connectors.

Shielcd -ies shall be feed through solder sleeves per Figure ¥II as a prafesrrad

method, and staggerad 1 to 3" from solder cup or contact. Ead ¢f snia2ld sclier
sieeve shield tie and zermination per Figure VI is acceptable only when defined

by drawing or regquired because of limited space.

See Figurs VIII for individual shield inscallacion for solder connectors and

erinp connectors without environmental grommets.
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IRES FRCM SCLOER SLEEZVE
SOLDER SPLICE., SE& TO SOLOER SPLICE TC 2E
SARAGRAPH 2.,9,13.,2 AWG 20 ANO A MAXIMUM CF &
OF THIS STAMDARD INCHES IN ILENGTH,
|

SHIEL D TERMINATICN COVER!

SINGLE CONCUCTCZR | SE= FIGURE v
SHIELOED CAEL-—\ i . . e 3, 8 MAX,
CR | PIECE B
JUMPER —>< SCLOER
————— CONNECT2R
|
-5 |
MULTIPLE SOLNSR =|_s:\.,s-' ———— 3’8 MAX FCR
CONCUCTCR SEE 716, V11 ' POTTED CON-
SHIELO CABLE NECTCR.
— —— N, MAX FCR
CONNECTCRS

wITH STRAIN
RELIEF CLAMPS,

FIGURE VIII
SOLDER CONNECTORS

¢ CRIMP CONNECTORS WITHCOUT
ENVIROMMENTAL GROMMET

2.

._-

4,1.3 Individual Shislds. For Crimp Counectors with environmental grommec,

unless otherwisa specified on detail drawing shield shall be terminaced wichia
one ineh of rear surface of environmental gromme: when grocmes is in assemtlad
posicion. Shisld ties shall be feed through sclder sleeves per Figure VII and
staggaved 2 to 5 inches from the contacts. See Figure IX for individual shisld

installacion for crimp :type ccnnectors with environmental grommet.
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2,148,135 CCONT.LD

WIRES FRCM SOLOER SLEEVE TO SCLLCER SPLICE TO 8E
AWG 20 BLACK ANC A MAXIMUM CF 2 INCHES IN LENGTH
SEZ 24aARA, 2,9,135.2
CR ONE PIECE JUMPER

—SHIELD TERMINATION COVER
"-. SEE FIGURE VY
SINGLE
CONCWCTZR SHIELDED

'l CRIMP STYLE
CSNNECTCR

TMULTIPLE
INCUCTOR SHISLOED

‘=SCLCER SLEZ=EVE
2=3 INCHES FRCM PIN

SEE SIG. VYII

FIGURE IX

CRIMP CONNECTIORS WITH
ENVIRONMENTAL CROMMET

2.14.2 Shialdine Grouss of Conductors. When specified by drawing, groups

of unsnielded conductors shall e shielded using copper draid and shrink
sleeviag or tape per the drawing lis: of mazerials per

Tarmination and/or shield ties shall then be installed cer agplicabls caz-:s

of paragraph 2.14.1 of chis standard.
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SHRIMK SLEZIVING OR TAPS

3RAID —
|
e ‘l“n‘*wwg
(——— e . et e em———————————
e ————————————————————
— = —
UNSHIELDED_/—_': [ L : \
CONDUCTCRS ’ MIM, | MIN, Ei

FIGURE X

SHIELDING UNSHIELDED CONDUCTORS

2.14.3 Shielding Cables or Bundles, When specified by Drawing, overall

shieldinsg of Cables shall be accomplished by imstalling copper braid of
appropriate size to stretch snug on the wires and sﬁ}ink sleeving or
tape per drawing list of materials. The complete length of exposed
braid shall be covered with insulation sleeving per Drawing list of

materials.

Overall shielded Cable termirations and/or shield cie shall be inscalled
‘ser manufacturer's recommendation when using RFI adapters or as defined by

the drawing.

Overall shielded Cable terminations and/or saield Zie shall be installed

per Figure XI when using non-aFIl type connectors or adapcers.
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2,16,3 (CONT.L)

RIMK SLZEVINVG OR TAPS 3STWEZSM WIASSS 33A[DH £ Ay=Ea
[

OME TURM OF 3US WIRE wWITH S2AID SOLDED OVER

£ SOLDERED 3§99,

COMM, AWG 20 Z2LACK WIRE WITH STIPOSD =MD
Y}ANNED £ SOLDERZD TO 3RAID.TERMIMATET 2

ONN., S/R “DWRE. ORCHASSIS AS SPECIFIZ=D,

| <4
| [
|
: TR T — CAZL=
_ COMDUCTORS
' = : ~ Y
7" l < \ SXTZaMAL 30410
e [ ! EXTZaM ALD
/. 17 I { *
2 ! < "
ML, > |“¥i
.
oM

FIGURE XI

SHIELDED CARLE TERMINATION

2.15.1 Potcing. Connectors that can be potted shall be pottad only when

specifiad on drawing.
2.15.2 A sealer shall be used when potting comnectors with floatiag pins.

2.15.3 A release 2gent shall be used when the potting boot is to be removed

aftar curse.

.15.4 The firsc several ties from resar of potting boot shall be inszallad

"~

only after potring has cursd.
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2.15.53 “Wnere density of wires peraits, cach wize shall be sufficiently
saparatad from all others to permit complace encapsulation by potting at the

point of termination.

2.15.6 The top of the potting shall be within 1/16 inch of the top of the
cup (either above or below). This rescriccion does not apply cto the fillet
of potting around the wires. (See Figure YII). Fillet due to meniscus may

rise an addicionmal 1/16 inch.

2.15.7 Bubbles and voids shall bSe acceptable 2xcepc in che following casas:
a. A bubble or void on a scldered conneccion.
3. One bubble or void touchiaz two (2) or more wires, This
raestriccion does aot apply to any bubbles which ars on the

surface of the potting.

2.15.8 Contact alignment shall be maintained during potting by installation of
a zmating conmnec:or 20 those connector types haviag floaciag pias (2.z. Caanen

""" connectors).

|
‘-'T;-P——- 1/16 MAX,

—— L-— /16 MAX,

’} COMBINED 2R INCIVICUAL

g il CCONQITION UNOER CR A8AVE
i LINE TF 2ATTING 3COT
Q N ACCZ=TABLE,
. o=

}3 7|
—_—
~ “H —w /16 TSR FILLIT JUE TO

MENTSCUS

FIGURE XIT.
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2.15 Coaxial Cabla Assemblies

All Coaxial Cable terminations shall be preparad and assemblad per the

connector manufacturers instructions.

Extreme caurion shall be exercised to prevent nicks or damage to the cable

shield, dieleezric or center conduyctor strands,

2.16,1 Tlexibie Coaxial Cable Assemblias

The cable and shall Se prepared in accordancs with connector manufacturars
izscructicns o assure correct dimension of sxposad braid, dielaccric and
cenzer conduczor. The shisld 5Sraid must Ye crimmed clsan to correct dimensicon

with no loose strands remaiaing after fanming as raquirad. See Figurs XITT-A.

- e orzLECTRIC

- ?—-—CENTER CCMDULCTOR
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All connector parts shall bSe assembled to coaxial cabie per manufacturars

instructions in proper sequence. Solder connections shall be made %o

insure good solder melting with no Zflux residue avident and wiczh no solder

spill or buildup. Crimp connections shall be made usiag conneccor manufacturer's
recommended tooling. The finished assembly, shall show no damaged, fractured or

bent connector parts.

2.16.1.1 Solder sleeve coax tarminations, such as Raychem Coax terminacions,

may de usad t£o terminate coaxial cable at standard connector concacts.

Exposed Coaxial Cable shield and center z2onductor co be appréximacely cancared

in solder rzings per FTigure XIZII-B. The black wire of solder sleeve coax tsrmization
device to be in the solder ring with coax shield braid and the whize wize

in the center conductor solder ring. The overall length of leads out of the

termination to be 1" max unless otherwise specified,

COAXTAL cCABLS JTSOLDEQ SLEZVYE COAX TIAMIMATIOVW
7 l = SenNC ¢ "t
o > e
200-.250" €— 1" MAX, UMLISS
ZXPOSED : OTHER’RWISE SPECISIZD
SHIELD , 185-,200"
CEMTER COMDUCTOR

TIGURE XIII-3
SOLDER SLEZVE CCAX TERMINATION
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2.16.2 Semi Rizid Coaxial Assemblies.

All semi-rigid coaxial cable shall be straighc before usiag., Thers snall
be NT wrinkles, kinks or surface damage to the cutsr jackat. Any accempts
to remove bends by hand straightening will result in wriankles or kirks to

the outer jackaz.

2.16.2.1 Semi Rigid Coaxial Cable Forming. Cable shall be formed =o
correct confisuration using the proper bending tool to control bend

Tadius and prevent wrinkles and cwiscing in outer jackec. Care shall be
caken not to overbend because atctempts to ramove par: of a bend will resul:

in outer jacker wrinkling. The czble should te routed the most direct route
possitle with minimum degree and quantity of bends. (See para. 2.16.2.5)

Preferrably, cable asseamblies should be bYent and formed by duplicactiag a

"Mock-Up'' assembly fabricated for chat purpose.

I

Aftar proper cable form and fit is assured, cable ends shall be cut of
1/&" o 1/2" lenger than required finish length using AMP cable cut-off
fixrurs Neo. 307053-2 and Yo.0 jewelers saw, When ra2quired by drawing, semi-

tigid cable shall be pre-conditisned per Para. 2.16,2.2.

2.16.2.2 Pra-condicioning Regquizzments for Semi-izid Coaxizal Cabla.

Semi-rigid coaxial cables shall be pre-conditioned ia accordzncz with the Zollowing
proceduras after final forming aad pricr to installaciocn of comnectors:
(2) cables shall be preformed to desizn configuration and shall
allow 2 minizum of 0;25 iaches on esach cable end beyond the dasigz dizensionms.
Trim cable dielazctric Ilush with che edge of outer conductor;

{®) the pre-condirioning procedurs consists oI a ainisum of Iour

of the fallcwing tamperacure cycles:
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1. Heat the cable t5 + 120°C and maintaia at this temperacure for
one hour ain.
2. Retura Cables to room ambient temperature and maiatain one hour mi:z.
3, Cool cables to -45°C and paintain for 1 hour min,
4, Return cables to room temperature and maincain 1 hour ain.

NOTE

Afcer step 1 of the third temperature cyele, measure the procrudiag
dielectric or jacket, then complete the cycle. After completicn
of the fourth cycle, should the c¢hange in dizlsczric procrusion
or recaession be greater than .005 inches, the temperature cycling
shall be contiaued until the change 1in dielectzic procrusion
or recession is less than .,005 inches. Aftar the lasc temperature
eycla, the dieleccric shall be trimmed flush wich the edge of the
outar jacket. Where measurements ares raquired, record the changes
in length of dielectzic.

(¢) After the last temperature cycle, maintain the cables at rToonr

temperature for 24 nrs. Adnizum before proceeding wizh further processing,

2.16.2.3 Solder ctype Cornector Asseambly Procedure (ARM, OSM, SRM Series) -
Ref OSM Tool Set T200/500.

(a) Trim cable to prover length using AMP cut-off Zixturs #307055-2.

() Finish the cable =nd using modifiad Omni-Spéc::a T-4367 fixture.
Inser: cable end in proper fixture hole, place jeweler saw in adjace=nt
slot and saw through copper sheath while slowly cotating the Cabla. See
Figure IIV.

Remove copper jacket by gripping the cable at cut 2nd with chermal
strippers, pulse heat to cable acd pull off copper jacket with a sligh:
twisting motion.

Carefully cut down through dieslectric with an Xacto xnife :o center
conductor; crush dielectric around its circumifsrence with flat part of long

nose pliers and carefully pull off dielectric stub.
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2.18.2

3LZ0MTL)

L R ) - -: ._ W

- ST paser “odified

" ,089 hole _
% .141 hole . / Saw blade Trimmed Cable 2nd
% P - .
% } | -
& -
::-‘..r:-g - - —
h | 10"
7 [ 1o
Cable Xacto blade
FIGURE XIV

CASLE END PREPARATICN

{¢) TFinal trim the preparesd cable end using AMP crizmer tool #220047-1

and 400 grit garnet paper. Brush off all =metal chips from dielectric.

Visually examine the triomed cable end fSor burrzs, coprer ambedment in

taflon, dielectric and for conductor straightiess.
(d) Tinning the iaside of connector shell - (Remove dizlsceric

bushing and save) - Set up a hot place 2o obtain 5259F, When hot plate

<) . s 4 ;
set the rear 2nd of connector shell on hot place

-

has atczained 523

-
2

H

See Fig. XV. Apply a nominal amount of liquid Ilux 2o area to de ctinned.
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Tin the izmside rear and of the shell :thoroughly, du:t do not tin past the
ring inside the shell.

Remove the connector from hoct plate with a pair of pliers and allow
to cool., Wick ocut che gold from connector using braid (Wik-it) coatad
with liquid £lux while pulsing heat to thermal strippvers holdiag connector
shell., See Fig. IVI.

Aftar coaonector shell has been wicked and excess solder buildup
removed, elean thoroughly with isopropyl alcohol and sof:t bristle brusha.

Visually examine the connector shell to assure it has uniform_ tinning on

inside with no voids or evidence of £lux residue, and is £ree of contamination.

SOLDER

it
\

W\

PLUG \ JACY

\

} HOT  PLATE  (525°9) Ai}

-
—

FIGURE X V

TIMNIMG IMSICE OF CCONMNECTOR SHELL
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e LX4
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2.1R,2.3(CONT )
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. h-i"r -1:..----_:_13 s;} ;‘_, LS
B e [~ SO ey

- E:-ind.piece

\ /Eea:ing elesencs
@ &s- /-Canuec:or shell(plug)

\
:

T Y et gais ot LA NN

lia -

A T L TR NP A

a:. ..‘:_ E T TR S :":’ oy,

21 T 3 - i
LI -

Tianing che
cencer concac:.

- . Apply heat here I

Plug —-

FIGURE xVIl
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2.16.2.3 (e) Tinning the center contact - Using the-mal strippers, set
the temperature contTol to obtaia only the heat necsssary

for tinning. Hold the barrel of the center contact with the thermal
strippers, pulse heat ¢o the contact and tiz the inside of the contact
with .020" dia. solder. See Figure XVII. Wick the gold from inside
coantact using stranded AWG 22 silver plate wire., Clean, then add 1/16"
.020 solder. Visually examine to iasura that the center concac: is
uniforaly tizned on the inside and that the outside of the contac: is

free of solder buildup.

(£) Tin the center conductor of the cable using a 1/8" conduction
soldering iron and .032 diam., solder. Use care not to melt or sear the
dielectric with the tip of the irom. Clean with isopropyl alcohol.

(g) Soldering the cencer contact to the cable ianer conductor -

See Figure XVIII, or alternate step (h) Figure xix. Secure the cable
centrally in the Omai Spectra T-4567 fixture. 2Place the solder zamuge on
the inner conductor so it is flush with the dialeciric. Insert the czntar
contact in the T-45378 holder and place the holdexr in the fixturs to aligzn
wich inzner conductor. Heat the center contact with a rasistance sclderiag
iron by pulsing heat to it and carafully push the contact over inmer
conductor until it rests firmly against the solder gauge. Add solder if
raquired, but do act allow solder to be deposited on the outside of comntac:

arrel. Allow the solder to cool, then remove Zzom fixture. 1II requirad,

o

trim the cable dielectric flush with copper sheath and shave off any
solder buildup f£rom perimeter of cencer contact. Clean thoroughly witt

isoprooyl alconol.
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2.16.2.30C0MT7.)

Solder Gages Y
T-4562-2 (.085 cable)
T-4562-1 (.141 cable)

- Gantar countact

2-4700-1 (.141 cable)
-4700-2 (.085 cable)

TRy WINY

rd

Cancer contac: K ) T-4587 ?’YCJ!ECVQdi iad)
holdar T-4578, L SR v a4
2098-5221

PR

FIGURE XVIIL

(a) IZ the T-43567 fixturs cannot be used Yecause of Cable bends,
ar acceptapie al:sarmace method is to pulsa heat to the concace heid in
thermal stripper eslements and position and solder to izner conducsor

suzportad in a dench vise with suitable blocks per Figure XIX.

0y

1]

|uE=uAL STRIPPER HEATING ZLEMENTS

ACT
50

LOER GAUGE
/_ l/— CABLE

TIGURE XX
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2.18,2.3¢CoMT)

(i) Soldering the connector shell to the Cable - See Figure XX.

NOTE: 1If Omni Spectra T-4587 rixutre cannot be used, this operation
shall be done per stap (j) of this paragraph.

abrade the copper jackec for a length of 1/2" using 400 gritc garnett paper.
Clean cable end with isopropyl alcohol. Place conneczor shell on cable,
aaking sure center concacet is axially scraight, nest the center contact

in the locator =ool. Tighten the knurled screw to secure the cable
becween inserts, Tighten the location tool to seat che cable Zirmly.

lamp the £ixturz iz bench vise. Slide the shell over the nose ¢of locartor
tool. Apply a nomizal amount of flux to area to be soldered. Grip the
darrel of the shell wicth rasistance iron adjacent =0 aresa to be soiderad.
While pulsirg heac, apply .032 diam. solder carefully to junction of shell
and cable. Wipe the solder lightly around the junction to form a smecoth
360o joint. Remove assembly from f£ixture and clean inside and outside

with Isopropyl alconol and soft bristle brush.
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. "_-"':“F__’T"‘.'.'.--.J-'-‘---h': . T W peeta -

~2 % 724568 Soldering Fixture s S
L - Insercs: T-4700-1 (.141" cable)
=~ T-u- L. Cable - . /4/’ T-4700-2 (.085" cabla)
T - - - .:'. .._-Ij : - /’ / ’ N
i} Kaurled screw SN LS
- M ’ / ~

a!:

o __—T-4567:7ixcure Sub-asm.

‘Resistance Solderiag
” Irom Zlaccsodes -

downwazrd

Maintain
pr!ssure}

j | __Solder fillec

Connector shell

Cable

_Locator tool:T-4369 cr
2098-5209, 2098-5210

Jack

TIGURE XX
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OF POCR QUALITY

2.16.2.3 (j) Alcernatz method of soldering the comnector shell to Cable -
Place locator tool T-4363 in a bench vise per Figure I. Position the
loose assembly so center contact nests in the location tool. Slide the
shell over the nose of locator zool. Grip the coumnector shell wich
resistance soldering iron adjaceat to the solder area. Apply liquid flux.
Pulse heat and apply solder to flow 360° around the ijunction. lean with

isopropyl alecohol.

CmnmLliemes Mpincain downward pressure — Cable (Maincain axial posizion!) —

—_— - / - f .

Solder fillec ST

/ : /-:-‘ -

. Connectoer shell o

' 7

Resiscance Soldering .- & 3
Iron Zlectrodes i
T-4569 Locator tool ot N

| 7 2098-3209, 2098-3210 -

Vise jaws Jack

. .A
-
Tongue blades =~ -

FIGURE XXI
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2.15.2.3CCOMT.L)

(k) Iasert the dielectric bushing into the connector usiag Oani
Spectra T+4334 cr T4551 or Americon 2098-3214 or 52135,

(L) Assure centar contact not bent and is positioned .030 «0l35 below

-Q10

connector face.
2.16.2.4 Crimp Type Conmnector Assambly Procsdura (AMP)

(a) Cuct cable square to final desiga laagth using AMP #307055-2

cut off fixture and jewelers saw. See Figure XXII.

CAZLS CUT-CFF AIXTUAE

FIGURE X{II

(b) Dress cable end by placing in cable drassing fixcure #220134-1,
See Figure XXIII. Saw through jacket while slowly rotating cable. Ramove
cable from fixture and use Xacto kuife to cut through and remove dialactric

CO expose center conducsor.
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LA -
MHJM :"_,_u

'7-'2
ﬂ%g@ L§

@h POOR "y -
2.15.2.5(CONT D Q ALE

CABLE DRESSING FIXTURE )
' . ,‘{/@ INSSRT CACLZINTQ
SLOTFCR " < i HORETTASS

]
S&W TLAZS H—
'

mesTRE _—
TP e 2w SFE i /‘_I
CANDUCTCR i L

FIGURE XXIII

Trimmer ool #220047-1 is now used to smooth end of copper sheath and
dielectric by pushing lightly and revolving clockwise 2 or 3 complecs
Tevolutions. Remove tool and clean away any chips. Cable is then inserced
inﬁo dressing Efixture again to file end of center conductar on 439 surface
using small pillar or 2ill file. Remove from fixture and brush away a.l
cnips.

.

(¢) Kaurl the and of cable using knurliag tool #220126-1 by bottoming

cable 2nd ia tzol and =aking 2 or 3 complete rewolucicns with tool,
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2.15.2.4 (CONT.)

{d) Set up hang crimping tool #220130-1 with proger locator from staker
and locator kit 3220131-1 per manufacturers instruction sheet.
Caution: 3e sure locator is aroperly installed. Yhen pushed 2porox. 1/4"

into tool, it should return under spring prassure.
Alternata: Set up pneumatic crimping tool #£220127-1 per manufaciurers
instruction sheet.

(e) Crimp connector to Cable - Insert prepared cable inta connector.
3e sure cabie is bottcmed in Zonn. Open t2ol handles, position.ccnnecter
cn locator, close handles wnile applying pressure on cabtle against Tocator.
See Figure XXIV for hand crcmo tocl.
For alternate pneumatic crimp tcol, crimp connectdor £3 cable per manufactursers
insiructicn sheet.

After making sure stakers will enter end of connectcr, close handles until

certi-crimp ratchet reieases. Qpen nandles and remove terminazad nart.

~——

1‘.‘

—~

After crimping, assure center conauctor not bent and is positioned

.Q3C +.01

013 below connac*taor face.
-.01¢

2.€.2.5 Semi Rigid Coax Cable Support. Semi ricid cabie shouid be clampeqg cr

supportsd approx. every 12" or as reguired to prevent vibration cr damage during
cperation or transpor+ing. Install tie blocks or standoffs as required or
rout2 cabie over existing rails or fie points. Secure using cable ¢lamos, ty-

wraps or suitable %ie down devices as specified.
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FIGURE XK1V
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2.17.1 Sufficiant Manpower and =mechanical aids shall be employed to assursz

complete protection to the harmness during installation and removal ZIrom

the console.

NOT APPROVED

Aﬁ;NGE

CABLE ROUTED 3EIWEEN

MOVABLE HINGED PARTS

WITHOUT SLACK OR PRO-
TECTIVE SLEEVE

NOT APPROVED

SHORT BEND ON
HINGED DOOR

—84-

APPROVED

45;:szvs

CABLE HAS SUTFICIENT
SLACR & PROTECTIVE
SLEEVING TOQ PREVINT
BREAKXING OR CHAFING
CABLE.

APPROVED

CABLE PARALLEL T
YINGE AXIS

WHERE POSSI3LE TWC
CLAMPS SHCOULD 3E USED
ON 30T SIDES Or HINGE.
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2.17.2 Clamping of harnmess will be in such a sequence as not to induce

any strain during installation or when connectors ares =matad.

2.17.3 Tape or sleeving will be employed in arszas susceptible to chafing.

Areas regquiring protection will not necessarily be specifiad on drawing.

2.17.4 Harnmess clamps and/or supporting devices of a suitable size and
shape will be used to hold the wire bundles securely in place without
damage t9 the insulation. Wheres tape or other protection is resquired

under the clamp i: shall be used. Type of clamp will be as speciifiad

by the drawizg. Size and locatior of clamps will be determined at assembly
to provide adequate support. Parsicular areas requiring special clamping

will be identiiiasd Sy the drawing.

2.18 HARNESS HANDLING.

Harnesses shall be handled with the same respect shown all ocher electromnic

components.

(]

uring transporzation and storage, the harnesses shall be securad :o
oravent strain on conneccors or preformed bends. Connectors shall be 2ated
and demated by handling the conneczor only. Do noc pull the harness bundle
to remove a comnector. Do not use unauthorized tools to mate or demate
connectors. Do not hang T boxes, ete. from a connector or harmess without
supporting the weight. Do not twist or flex connecters in attempting <o
locate a fault. Loosen the ties arcund the connector and Tove the

suspect wire only.
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2.19 Drawizg Intarorazacions

2.19.1 General

Unspecified features of the design drawings, such as bend radii, shield
cerminations, lay, splices, procective sleeving, lacing limitations,

t7ist location and axtenc, alternate materials, etc., shall meet or axceed

the minimum requirements specified in this document.

2.19.2 Dimensizus

2.19.2.1 Cable Length - Unless otherwise speciZied, cable lengths shall
be measured from connector face to connector face except where right

angla connectars ars used the dimension will be to the outermosc axtsemicy

of the conneczor casa.

3.0 REQUIREMENTS - TAIRICATION AND ASSEMILY

3.1 Genmeral

H#igh zualitcy fabricaction and assembly techniques ars imperative td assure
reliability & expected life. The purpose of this section is to assure
thaz fabrication and assemﬁly is accoaplished in a uniforz fashion and is

of hizh gqualizy.

3,1.1 Precedence of Conflictiag Requiremencs. (See para. 2.1l.1)

3.2 Pares Size Selec=ion duthorizacion

Except as idemcifiad in che £ollowing paragraphs, only chose parts and
materials specified by the Design drawings will be used. Deviaticns in
parts or material beyond those specified will be accepradble only ii coverad
tv a drawing change,

variation authorization.
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3.2.1 Cable Clamps. Electrical

A clame one dash size larger or smaller than that specified on the drawing
will be allowed if raquired.

NOTE: Normally the design drawing will specify the cable clamp type
followed by part AR (iL.e., as requirad) (providiag the ¢lamp is
within the range of sizes normally scockad)., Under these circumstances
the proper size clamp will be selected ia accordance with
paragrarh 2.17.4,

3.2.2 Secrew Lenzths

Screws or bolcs shall extend at leastc the Sull chamber plus 1 1/2 threads
through any aut, but protrusion should not exceed chamfer plus 3 1/2
threads. An increass or decrease in scraw length of ome or two length
incremencs, or the addition of ome flat washer under the head or nut of

the type specified is acceprablz and does not requirs drawing changs coverage.

3.2.3 Shafec Leanzths
Shaft langths of general purpose switches will be adjusted in lengt

=0 assure proper knob to panel distance without speciiic drawiag coverage.

3.2.4 Where required by terminal screw or stud size, a terminal lug
(of the same basic par: aumber of ome stud size larger or smaller than
thac specifiad by the drawing may be used without drawing change. Jo

deviarion in wire cup size is acceptable.

3.3 Usa of Silicone Rubber Adhesive

Silicone rubber adhesive (RTV - 102) may be used without specific
rawing coverage as a means of cable bundle or wWire suppor: Where necessary

providing it i{s identified on the wiring diagram parts list.

3.4 Compoment Tdentification - Electrical ccmponent identification marking
(metars, switches, lignts, Zerminal doards, pcwer sucplies, resistors, cicdss,

etc.) is requireg for all chassis and panels.
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The ccnponent icentificaticn numbers shown on the wiring drawing will be
permanen:l} marked on the panel (rear side) or chassis ia che approximace
area shown on the drawing. Marking shall be made with characters, .12,

.%5. .50 inch high using epoxy ink.

Identificacicon markings shall be clear, legible, and of a color contrasting
with the background. Where practical, cthe identification shall be locatad

so that iz is not obscured by the component when =ounced or by other
components, leads, harnesses, a2tec. Terminal identiZfication - inzernal

s onsole wiring chac terminatas on a Sarrier strip shall have =2ach terminacion
idanzifiad with the barrvier strip point number. 3Suitable 2rady Markers

shall be used unless specified otherwise >y drawing.

3.5 Tighcness of screw, nut3, and boits - Good Danufaccuring practice
snall ne the criteria for establishing tighcness of 3ouncing screws,

aucs and boles unless specified torque or turn require=ents ars identified
5y the drawing. All fasteners will be tightened using aporopriats tools.
(i.e., finger cight nuts on jam nut connactors, switches, atc. are 10C

acseptsable).

3.6 Al. assemblias shall be identified by drawing and group aumber using

epoxy ink and/or GE nameplate when specified by drawing. All cable

assemblies shall be identified by drawing and group number and connector

identification.

3,7 Revision Status Taz

(/7]

The revision s:zatus tag specifiasd Sy the assembly drawing will normally

Se used on ail assemblies and major sub-assembliss. Upon complaticn of
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the incorporztiocn of a change to either the assembly or wiziang of che
unit it will bSe stamped by inspeccion in the appropriace block %o documen
the incorporation of the change. The date of che change will also he

noted on the tag.

3.8 Location of assemblv location tags (A" Taes)

Equipment c¢ousoles having multiple sub-assemblies (panels and panel/chassis
assemblies) will have assembly locaciom tags locacad in che following
Zashion when specifiad by drawing if definize locations for the :ags

are not showm.

3.8.1 Sub-assamblv "A" Tae

Locate on the lower right hand corzer of the resar of each chassis
(if the panel assembly does not have a chassis, locate tag on lower right

hand corner of the rear of che panel).

3.8.2 Panel Taoved Mounting Rail "A'" Tag

The apprcpriacs aumber "A" tag will also te mounted on the front face of
the 2nclosure bay lef: hand tapped pamel acunting rail in a position such
that it is obscured when the corresponding panel assembly is inscalled

aad also such that it does not interfere with the panmel mounting screws.

3.9 Comvonent Tarminal Designations

Component :tarminal designations defined by a pictorial view on thZe drawing
shall be followed even though the component may have conflicting terminal
designations marked on it by the vendor, unless there is a funetiomal

difference affacting performance. Insuch casas the cenflict is to be resalved.

by desizn engineering.
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4.0 REJUIREMENTS - WAVEGUIDE ASSEMBLY

4.1 General-

The assembly of waveguide and waveguide components mustT be accempiished
with skill and care to assure gocd alignment and cleanliness. This section
will assure meeting the requirements of proper waveguide assembly.

4.1.1 Precadence of Conflicting Qocuments

See naragraph 2.1.1.

4.2 Flatress and Finish

iisually check flatness of flange mating surfacaes, aspecially arcund hoies.
Yisually check for damage to flange mating surface within the gasket seaiing
area. Lap as required to assure fiatness and “inisn. Surface roughness shall
not exceed 53 microinches. Use extreme cara te pravent dirt or foreign matarizl
on inside surface of waveguide.

4.3 flance Mcunting Holes

Mogify as required to match ccmoonents by using proper fixturs ta arill cut

-
1
i

threads and orevent cnips, 0il or other foreign materi

[t1)

frem getting on
insige surfaces of waveguide.

4.4 DJewel Pins

‘nsert (2) dowel oins in one mating haif of fiange to assure aifgnment of
gasket and mating flanges.

4.5 Assemdbly

Instz211 gasket on dowel pins. Mate 7langes and install hardware Zc assure

1 1/2-3 threads exposad on thru holes (use 3/8" screws). Use harcware of

n)

iength not to bottom on biind hoies (usualiy 1/2"). Altsrnataly hand tighten

SCTrews.

NOTE: Final torque to 17" 1ts shouid be avoided during ini<ial assemet’'y znd
fit check %o preven: crushing of gasket. Gas<ets snhcuid not de re-used

after final zcrgue.
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Alternately torque to 17" ibs. After initial torque, alternately re-torque
to 17" 1bs. Torque stripe after final torgue. -

Do not place wave guide in vise or any other clamping type device.
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1.0 SCOPE
This specification covers the philosophy of design and general requirements for
design and manufacture of electronic equipment and systems test equipment.
Detail requirements for specific equipment shall be specified by the design
drawings and related documents. Specific program requirements are to be
detailed by the program instruction (and applicable revisions) authorizing the
task. The procedures of this document shall be followed in lieu of supplemental

instructions.
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2.0 APPLICABLE DOCUMENTS

The following documents of the issue in effect on the date of this specification

form a part of this specification to the extent specified herein.

ANSI
Y1.1

Y14.5
Y32.2
Y32.16

MILITARY
MIL-STD-202
MIL-STD-189

FEDERAL
FED STD NO. 595

GENERAL ELECTRIC

47A380052

477380056

Abbreviation for use on drawings and in technical type
publications

Drawing terms and tolerances
Graphic symbols for electrical and electronic diagrams

Electrical and electronic reference designations

Test methods for electronic and electrical component parts

Racks, electrical equiprment, 19-inch and associated panels

Federal Standard Colors

Electrical Standard Fabrication Wiring And Installation
Drawing

Electrical Preferred Parts And Practices Drawing
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3.0 REQUIREMENTS

3.1 GENERAL

The equipment shall meet the requirements of the following as specified herein.

a) End Item Quality 3.2
b) Design ' 3.3
c¢) Design Documentation and Drawings 3.4
d) Standard Parts 3.5
e) Standard Circuits and Panels 3.6
f) Selection - Quality of Material 3.7
g) Processes 3.8
h) Identification and Marking 3.9
i) Fabrication and Workmanship 3.10
j) Acceptance Test Requirements 3.11

3.2 END ITEM QUALITY

Quality of design and fabrication shall be the highest practicable consistent
with program objectives. The procedures of this specification have been
selected to assure high quality design and fabrication while maintaining

flexiblity and a rapid response capability.

3.3 DESIGN

3.3.1 TECHNICAL REQUIREMENTS
A1l equipment designs shall be based on the'requirements of this specification

and written technical requirements or specification which will define the
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3.3.1 TECHNICAL REQUIREMENTS (continued)

required functions and accuracies, interface requirements, special environmental
requirements if any; power, size, weight, location limitations if any, and any
special requirements. Basic technical requirements shall be defined by the
cognizant systems engineer. Where necessary the basic requireménts will be
further detailed by a written design plan prepared by the equipment design

engineer and concurred with by the cognizant systems engineer.

3.3.2 SERVICE CONDITIONS
Unless the equipment specification or technical requirements specify otherwise

the equipment shall be designed to withstand the following service conditions.

MECHANICAL
A) OPERATING

Anmbient Temperature -30° Celsius to 40° Celsius.

Relative Humidity Up to 95 percent, non-condensing.

Barometric Pressure 31 to 20.58 inches of mercury.

Orientation (1) Cabinet type equiment - inclination at
any angle up to 10° from the normal
position.

(2) Portable equipment - inclination at any
angle up to 90% from the normal
position.

B) NON-OPERATING, STORAGE AND TRANSPORTATION

Anbient Temperature -40° Celsius to 50° Celsius.
Relative Humidity Up to 95 percent.
Barometric Pressure 31 to 5.54 inches of mercury.
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3.3.2 SERVICE CONDITIONS (continued)

Orientation (1) Cabinet equipment - inclination at any
angle up to 40° from the normal
position.

(2) Portable equipment - inclination at any
angle.
C)  SHOCK AND VIBRATION

No specific levels of shock and vibration for operation or transportation

are defined by this specification. Unless specified otherwise by the

technical requirements all units shall be built to conform to sound design
practices consistent with the use and handling {(as described by the
requirements document) the equipment will be subjected to.

D)  VACUUM - THERMAL

Units or modules designed for use in the vacuum - thermal chamber shall be

designed to operate at a pressure of 10°° mm Hg or less and over a

terperature range of 0° to 50° Celsius unless specified otherwise by

the technical requirenents.
ELECTRICAL

The equipment shall be designed to operate and maintain-proper performance from

power sources having the following characteristics unless specified otherwise by

the technical requirements.

A)
B)
C)

D)

Voltage - 120 volts plus or minus 10 volts AC 60 Hertz, single phase.
Frequency tolerance plus or minus 1 percent.
Maximum available current/unit will be 60 Armperes.

Power factor correction is not considered as a normal requirement.
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3.3.3 SIZE AND WEIGHT
Equipment designs shall be such as to minimize size and weight consistent with
functional requirements. All floor type cabinets (unless otherwise specified)
shall be equipped with casters and leveling pads or caster locking devices.
Lifting pads will be provided where applicable. \Unless specified otherwise
maximum overall dimensions of the largest enclosure used shall not exceed 74
inches height, 72 inches width, 39 inches depth, exclusive of writing surface.
Writing surfaces shall be detachable or retractable to facilitiate shipment.
Unless design restrictions dictate otherwise a minumum of 10 percent of space
shall be allowed to accomodate future expansion.
Standard panel widths for cabinets shall be 19 inches nominal. (18.96 %.03
actual). Panel heights and mounting slots shall be per MIL-STD-189 (1 3/4
inches height increments). Normally closed mounting slots will be used. Unless
specified otherwise material used for test panels mounted in cabinet enclosures
shall be 3/16 inch in thickness. Rear connector panels for enclosures shall be

1/8 inch in thickness.

3.3.4 USE OF PREFERRED PARTS, PANELS, CIRCUITS AND MATERIALS
A basic design objective will be standardization of parts, panels, circuits, and
materials wherever possible. Sections 3.5, 3.6, and 3.7 define the selection

criteria.

3.3.5 WORST-CASE DESIGN

A1l circuits shall be designed to perform properly under worst case conditions
of temperature, part tolerance, input voltage variations, and component aging.
Where circuit application dictates, detailed worst case analysis will be

perfornied.
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3.3.6 COHPONENT DERATING

No specific 1levels of component derating are dictated by this document.
Component parts shall be derated according to good design practice considering
1ife, duty cycle, power dissipation, etc. Any derating guidelines identified in
the preferred parts and practices drawing (see section 3.5) shall be followed.
The design shall not require that a part be subjected to stresses greater than
rated levels without analysis of the circuit effects. (e.g. Fuses may be
subjected to currents higher than rated to simulate bridge wire burn-out or
resistors may be subjected to short duration pulses in excess of rating,

providing the effects of operation in this mode have been properly analyzed.)

3.3.7 EQUIPMENT LIFE, MAINTAINABLILITY

Unless specified otherwise, equipment shall be designed for a nominal 5-year
operating life and minimum 4-year storage life. Major equipments shall be
repairable, minor items may be repairable or replacable depending on good design
practice to achieve the operating life requirements. This document does not
establish mean time between failure requirements. Specific MTBF levels and MTTR

levels will be designed to only if identified by equipment requirements.

3.3.8 BREADBOARDS

Engineering breadboards will be used as necessary to demonstrate circuit
performance, effects of temperature variations, and to facilitate circuit
analysis. Normally only those portions of equipments requiring detailed study
will be breadboarded to assure proper design. Scope of breadboard work shall be
defined by the design engineer. Breadboards may be used to supplement worse
case design analysis but do not replace the requirement of such analysis where

necessary (para. 3.3.55.
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3.3.9 DEVELOPMENT MODELS

Development models and/or brassboards will be built only when authorized.

3.3.10 DESIGN REVIEWS

Unless defined otherwise by contract or program requirements normally only one
formal design review shall be held for each end item equipment. It will be held
after the technical requirements and overall design approach have been
sufficiently identified to make the review mneaningful. This review will
consider in detail the hardware interface as well as the internal design of the
equipment. Informal design reviews will be held within the design group
thoughout the design phase. Attendees at the formal design review will be in
accordance with the established program procedures. All action items resulting
from the formal design review will be resolved and a written document prepared

10 define action taken.

3.3.11 E. M. I.

Good design practices will be followed to reduce electro-magnetic interference
and susceptability. Design emphasis shall be placed on suppression of relay
coils, shielding, separation of signal and power functions, grounding, etc.
Extreme E. M. I. prevention precautions (such as RFI shielded, gasketed
enclosures) will not be used unless specifically indicated by the technical

requirements, and/or the end item application.

3.3.12 GROUNDING

The following grounding practices shall be followed unless special requirements

stipulate otherwise.
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3.3.12 GROUNDING (continued)

A) Each equipment cabinet shall have a ground stud 1located on the rear
connector panel which shall be tied with a visible ground cable to an
authorized building or installation ground.

B) The AC power input ground lead shall be connected internally to the
connector panel ground stud.

C) In no case will the AC power neutral (return) or any high (hot) line be
connected to any equipment enclosure.

D) Normally no equipment output or input signals or returns will be connected
to the enclosure ground. All outputs shall be electrically floating.
Special attention shall be directed to assure that power supplies,
oscilloscopes, voltmeters, etc., do not cause inadvertent grounding of
input or output signals through case grounds.

E} Each panel/chassis assembly located in an equipment cabinet shall be
connected by a ground strap from a ground stud located on the panel or
chassis to the cabinet ground bus bar.

F) The preferred parts, defined in accordance with paragraph 3.5 identify
gro%nd bus bars, ground studs for enclosures and chassis, and ground straps
to be used.

G) Where necessary ground wires shall be used within panel/chassis assemblies
to tie individual trays, parts, etc., to the chassis ground stud.

H) Shields will be returned to the equipment ground network where dictated by
good design practice. Normally, shielding (except RF) will be grounded at
one point only, to avoid ground current loops.

I) Equipment ground studs may or may not be used on portable equipment
depending on the nature of the equipment.

3.3.13 INTERLOCKS

Electrical interlocks shall be used for safety on equipment using input voltages
of 150 volts or greater, or where dangerous levels of voltage are present that
create hazardous conditions for operators or maintenance. Normally such
interlocks shall be installed on each cabinet door and for each slide mounted
panel/chassis assenmbly. If cheater type interlock switches (those with
mechanical by-pass provisions to facilitate maintainence) are used they must be

of the type which automatically return to operation upon closure of the cabinet

door.
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3.3.13 INTERLOCKS {continued)

Equipment shall be designed to preclude accidental contact with voltages in

excess of 28 volts.

3.3.14 ENCAPSULATION

Normally, encapsulation will not be used for connectors and modules to
facilitate maintenance. However, connectors shall be potted if required by
connector design. Modules shall be encapsulated wherever required for

mechanical strength, reduced size, or environmental capability.

3.3.15 CONNECTOR FUNCTIONS

Connector functions on panel and chassis assemblies will normally be isolated as

defined by the following list:

AC POWER IN

DC POWER IN*
AC POWER OUT
DC POWER QUT**
SIGNAL IN*
SIGNAL OUT**

o wh—
e e e e

*Functions 2 and 5 may be combined.
**Functions 4 and 6 may be combined.
3.3.16 WIRING AND CABLES
A nininum of 10 percent spares will be allowed at origina. design for all
connectors or cables subject to expansion, unless dictated otherwise by mating
connectors. Butt splices, if specified by the drawing, will contain no more
than four (4) wires (2 wires each end). Dust caps shall be provided for all

un-mated connectors.
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3.4 DESIGN DOCUMENTATION AND DRAWINGS

3.4.1

DESIGN NOTEBOOK

The equipment design engineer shall maintain a comprehensive design notebook.

This notebook shall identify all design requirements and assumptions plus all

design solutions, record the results of all 1laboratory breadboard work, and

identify or contain all related documents (i.e. drawings, PIRS, memos, etc.).

3.4.2 DRAWINGS

A)

B)

Drawing abbreviations symbols, and reference designations will conform to
ANSI Y1.1, Y32.2, and Y32.16 unless defined otherwise by this document.
The preferred parts and practices drawing, para. 3.5, will identify
preferred representations for certain parts. Where shown these
representations shall be wused to assure uniformity of symbols and
normenclature.

The following guidelines unless defined otherwise by contract or program

requirements will be followed with regard to quantity and type of drawings:

1) The total number of drawings for an end item will be kept to a minimnum
consistent with required definition of the end item. Simplified
drafting practices shall be used.

2) Previously detailed standard parts, assemblies, etc., will be used
wherever possible in lieu of new drawings.

3) Multiple groups and multiple part drawings will be used wherever
possible.

4) The coordinate system will be used for panel dimensioning.

5) A1l top assembly drawings will show reference dimensions to define
overall size of the assenbly.

Approximate weight will be included when available.

6) Issued "A" size drawing 1lists will be provided for all complex
equipments.
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3.4.2 DRAWINGS (continued)

C)

3.4.3

A)

B)

Drawing revision control will be applied to all drawings. The method of
drawing control will conform to the program instructions.

Drawing revisions are instituted by alteration notice (AN). The AN
procedure will conform to standard department policy. Approval

requirements for AN's will be in conformance with program instructions.

INSTRUCTION MANUALS
Instruction manuals shall be provided when specified by the progran
instruction,
The standard format shall be:
1) General Description
2) Theory of Operation
3) Installation Instructions
4) Operating Instructions
5) Maintenance Instructions (including Calibration)
6) Logistical
- Operating Supplies
- Recommended Repair Parts
7) Drawing List
Drawing reference manuals shall be provided when specified by program

instructions.

The standard format shall be:

1) Contents/Equipment List

2) Interconnection Diagrams

-12- 0730A



47A380053
SEPTEMBER, 1982

3.4.3 INSTRUCTION MANUALS (continued)
3) Equipment Drawings
Including assenblies, schematics, wiring diagrams, panel details,
interconnection cables, sub-assemblies, etc., but excluding minor

details such as brackets, chassis details, itc., which do not add to an
understanding of the functional capability of the item.

3.5 PREFERRED PARTS

3.5.1 GENERAL

The electrical preferred parts and practices document 47A380056 identifies
preferred parts which will be used in equipment design wherever possible to
achieve standardization of design and simplify procurement and spare parts
stocks. In addition to establishing the preferred parts, this list identifies
standard drawing representations (e.g. identification of switch deck and
terminal numbers for schematic and wiring diagrams), mechanical mounting
dimensions, and special use characteristics wherever possible. Standard

norenclature identified by the list shall be used on drawings.

3.5.2 CRITERIA FOR SELECTION

The criteria for selection of parts for the preferred parts list are:

1) Quality and versatility of part

2) History of performance on previous applications in electrical equipment
3) Availability

4) Cormercial equivalent of military parts where applicable (e.g. wire,
diodes, transistors)
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3.5.3 INTERFACE
The major exception to the above paragrapns is that any connector that mates to

a prime equipment connector must be of quality compatible with the prime

connector. It shall be so selected as to minimize any degradation of prime

connector reliability.

3.6 PREFERRED CIRCUITS AND SUB-ASSEMBLIES

3.6.1 GENERAL
The electrical preferred circuits and sub-assembly 1list (Document 47A380056)
identifies preferred circuits and sub-assemblies that will be used in the

electrical equipment whenever possible to assure uniformity of design.

3.7 SELECTION AND QUALITY OF MATERIALS

3.7.1 GENERAL
Materials not listed on the preferred parts list (para 3.5) shall be selected on

the same criteria identified by para 3.5.2.

3.7.2 INSTRUMENTS
A1l instruments used shall be subject to General Electric Company inspection
code G (send material to I. & M. Lab for inspection to vendor catalog

specifications and for calibration).
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3.7 SELECTION AND QUALITY OF MATERIALS (continued)

3.7.3 VENDOR CATALOG ITEMS AND MISCELLANEOUS
All other parts used shall be inspected to General Electric Company inspection
code M (inspect to characteristics identified by purchase order) unless

otherwise noted.

3.8 PROCESSES

3.8.1 FINISHES
Finishes and coating shall be applied to provide for maximum durability and

protection.

3.8.2 STANDARD COLORS
Unless specified otherwise by program instruction
A) Enclosure colors shall be FED-STD-595-25102 (blue gloss).
B) Front panel colors shall be FED-STD-595-25550 (blue semi-gloss).

C) Where possible commercial instruments shall be purchased with panel
colors that conform to item (B).

D) Panels of test boxes may be of brushed aluminum or FED-STD-595-26492
(grey).

E) Surface preparations shall be compatable with material being finished.

F) Aluminum Chassis shall be finished using Alodine 600.
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3.9 IDENTIFICATION AND MARKING

Unless specified otherwise 1in the following paragraphs, identification and

marking materials shall be selected from the preferred parts list (para 3.5).

Figures I, II, III, IV, V, VI, and VII show typical Tocations for identification

and markings.

3.9.1 END ITEM IDENTIFICATION

Each end item shail be identified by an equipment name piate (engraved
black/white/black Tlaminated plastic per preferred parts 1list! and a G.E.
signature strip (per preferred parts 1ist). Location of the signature strip for
enclosures shall be as shown on the enclosure drawing. The equipment name plate

normally shall be located directly below the signature strip.

3.9.2 IDENTIFICATION PLATE

An adhesive backed mylar G.E. identification plate (NP 206417) shall be attached
to every end item and all major sub-assemblies. This plate will identify the
equipment by:

Nomenclature
Stock Number
Serial Number
Model Number
Drawing Number
Contract Number

TMMoOw X

3.9.3 REVISION STATUS-TAG

Every assembly and major sub-assembly shall have an adhesive backed nylar
revision status tag, as defined by the preferred parts list. This tag provides
space to identify revisions made to the assembly and wiring of the unit. Space
is provided for an inspection stamp. In the event that the number of revision
exceeds the tag capacity, an additional tag will be attached adjacent to the

original.
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3.9.4 ASSEMBLY LOCATION TAGS ("A" Tags)

Adhesive backed mylar assembly location tags as identified by the preferred

parts list shall be used on panel/chassis assemblies to show location of the

unit in an enclosure housing multiple units. One "A" tag shall be installed on

the enclosure tapped rail front face and a tag bearing the corresponding number

installed on the rear of the chassis located at that position. Use of the tags

shall be specified by the assembly drawing.

O 00 0~

11.

12.
13.

TYPICAL PREFERRED IDENTIFICATION LOCATIONS
(Refer to Figures I, II, III, IV, V, VI, AND VII)

Identification Plate

Revision Status Tag

Assembly Location Tag - "A" Tag (located by top assembly)
Terminal Board Identification Tag - "TB" Tag

Connector Identification Tag - "J" Tag

Harness Connector Identification Tag

Engraved Panel Markings

G.E. Signature Strip

Equipment Nameplate

Engraved Laminated Plastic Plate Bonded to Panel

Engraved Aluminum Plate (painted and filled to match panel) used for
rework

Connector Identification Tag with "Mates to" Information

Cable Assembly Identification Tag (note on 1long cables 1locate
additional identification tags at both ends)
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TYPICAL PREFERRED IDENTIFICATION LOCATIONS
PANEL

A 2

1T ]
TERMINAL i
BOARD
3/E__I
FIGURE 1
PANEL ASSEMBLY (REAR VIEW)
PAﬁit )
1 _ /2
1/
el alala |-
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Y
3 [~ CONNECTORS
FIGURE 11 o
PANEL & CHASSIS ASSEMBLY (REAR VIEW)
1 2 J} 2
‘ 1 O )
53
3/"[
6 — |
T— AN
- Tg assanye
CONNECTOR FIGURE 111
PANEL ENCLOSURE (REAR VIEW)
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l TYPICAL PREFERRED IDENTIFICATION LOCATIONS
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3.9.5 CONNECTOR AND TERMINAL BOARD IDENTIFICATION TAGS
A1l rear chassis connectors and terminal boards shall be identified by adhesive

backed mylar "J" tags or "TB" tags defined by the preferred parts list.

3.9.6 CONNECTOR MATES TO IDENTIFICATION TAGS

Internal harness connectors within an enclosure shall have identification tags
showing the following information: harness connector number and mating chassis
sub-assembly number and connector number (e.g. P32 mates to A8J1). The
identification tag will be defined by the assembly wiring diagram and selected

from the preferred parts list.

3.9.7 CABLE TAGS

External cables and cable connectors will be identified wusing cable
identification tags selected from the preferred parts 1ist. Tags will be
lTocated as shown in Figure V. The cable tag will show drawing number, group
number, revision status, and job number (an identifying number assigned by
production control). The connector tags will identify connector number and

mates to information (e.g. P3 mates to J3).

3.9.8 PANEL MARKINGS

Front panels and rear connector panels will normally be identified with panel
title and function legends engraved on the panel, filled with a contrasting
color wipe in paint. One quarter inch high characters will be used for panel
title, 3/16 inch high characters for sub-titles, and 1/8 inch high characters
for function legends. Engraved black/white/black laminated plastic plates may
oe used for special emphasis or to mark special titles on commercially built

units (e.g. power supplies, recorders, etc.). These plates will be bonded to
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3.9.8 PANEL MARKINGS (continued)

the panel using the adhesive identified by the preferred parts list (RTY 102) if
panel rework necessitates changes to panel engraving this will be accomplished
by using .020 thick aluminum plates engraved with the proper legends painted and

filled to match the panel. These plates will be bonded to the panel using RTY
102.

Special warning tags shall be made from red/white/red plastic laminate
(identified by the preferred parts 1list), engraved and bonded to the
panel/unit. These warning tags will be used only where conditions hazardous to

personnel or equipment exists.

3.9.9 WIRE IDENTIFICATION

"Normally wiring will not be identified by wire stamping or stamped sleeving

unless special requirements dictate otherwise.

3.9.10 COMPONENT IDENTIFICATION
Corponent identification is required for all equipments. The method of

component identification shall be in accordance with 47A380052.

3.10 FABRICATION AND WORKMANSHIP

3.10.1 STANDARDS

A11 electrical wiring and fabrication techniques shall conform to the
requirements of electrical standard fabrication, wiring and installation drawing
47A380052. This standard drawing will be referenced by note on all assembly and

wiring dravings and may be included in the reference note.
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3.10.2 ADVANCE ORDER INFORMATION

Advance order information will be provided to production control whenever
possible.  Approval of advance order information will conform to program
instructions. Inspection codes (see section 4) will be identified by the

advance order.

3.10.3 FABRICATION PROCEDURES
The following procedures apply to equipment fabricated in-house.
A) A1l sheet metal work, chassis, panels, hardware, etc. shall be
inspected only for dimensions and notes appearing on the face of the
drawing.

Manufacturing planning (simplified where possible) shall conform to
program instruction.

B) A1l assembly and wiring of units may be done in an approved
manufacturing area arranged to fabricate electrical equipment.
Assembly and wiring shall be done by qualified wiremen to regular
drawings. Detailed formal manufacturing planning will not be used in
order to assure flexibility of manufacturing sequence. Design
engineering shall provide support to assist 1in definition of
requirements or recommend fabrication sequence.

3.10.4 HANDLING AND PROTECTION OF ITEMS

A1l electrical items shall be handled with 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 maintain cleanliness
of all items and to protect units from dust, chips and other foreign matter.

A1l connectors that are not mated on enclosures or cables shall have protective

caps installed. These caps shall conform to the applicable drawing.
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3.11 ACCEPTANCE TEST REQUIREMENTS

3.11.1 CONTINUITY

A1l in-house fabricated electrical modules, panels, cables and console wiring
shall be subject to electrical continuity tests to verify conformance to the
item schematic. For purposes of this test an Ohm meter reading of one (1) Ohm
or less is considered an indication of continuity unless specific test

requirements are issued to specify otherwise.

3.11.2 DISCONTINUITY AND RESISTANCE TESTS

Discontinuity tests to verify isolation between circuits and resistance test to
verify continuity though relay coils, diode polarity, etc. will be performed
when identified by the test requirements. Discoﬁtinuity for purposes of this

test will be considered as 10 Meg Ohms or greater unless specified otherwise.
3.11.3 INSULATION RESISTANCE AND DIELECTRIC STRENGTH

3.11.3.1 Cables

A1l cables will be subjected to insulation resistance and dielectric strength
tests. (Dielectric strength tests normally wi]f be performed only once on a
cable).* Tests will be performed between each conductor against all other

conductors and connector shells.

* Should it be necessary to repeat the dielectric strength test, it should be
done at a lower voltage. Each time it is repeated, the voltage should be

90% of that used in preceding test.
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3.11.3.1 Cables (continued)

Insulation resistance shall not be less than 10 Meg Ohms at a DC potential of
500 volts, unless specified otherwise by the test requirements.

Cables shall withstand without degradation a potential of 500 volts AC R.M.S. 60
Hertz for a mininum period of 10 seconds unless specified otherwise by the test
requirements. Leakage current shall not exceed 50 microamperes as measured by

Micro-ammeter or other suitable means.

3.11.3.2 Console Wiring, Panels, and Modules

Insutation resistance and dielectric strength tests will be performed on console
wiring, panels and modules only when specified by the test requirenents
(dielectric strength tests will be performed only once).* Test levels will be
in accordance with those defined 1in paragraph 3.11.3.1 unless specified

otherwise.

3.11.4 PERFORMANCE TESTS

A11 equipment shall be subjected to performance tests in accordance with the
test requirements. Design engineering shall identify test requirements. The
minimum requirements specified above shall be referenced plus any additional

performnance tests required.

* Should it be necessary to repeat the dielectric strength test, it should be
done at a lower voltage. Each time it is repeated, the voltage should be 90%

of that used in preceding test.
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3.17.5 ENVIRONMENTAL TESTS
Environmental tests shall be performed only when specified by the test

requiremnents.
3.11.6 ENCAPSULATED UNITS

A1l encapsulated units shall be subjected to test prior to encapsulation in

addition to post pot tests in accordance with the test requirements.
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4.0 QUALITY ASSURANCE PROCEDURES

4.1 INSPECTION OF PURCHASED PARTS

A) All material and component parts will normally be coded with inspection
code M (inspect per purchase order). Only those characteristics
requiring inspection or test will be delineated on the purchase order.
The design engineer will define the characteristics to be inspected.
The responsible quality control engineer will obtain the information
and transmit it to inspection planning for incorporation on the
material request.

B) Standard commercial test equipment will normally be coded as requiring
G code inspection (inspection by I. & M. Lab to vendor catalog

specifications and calibration).

4.2 CONTROL OF FABRICATED MATERIAL - INSPECTION INSTRUCTIONS

4.2.1 INSTRUCTIONS
Inspection instructions may appear as classified characteristics and notes on

the drawing.

4.2.2 INTERMEDIATE INSPECTION

Intermediate inspection will be provided as required.

4.2.3 DETAILED INSPECTION
Detailed inspection instructions may be provided for piece parts if the
preceeding methods do not suffice or if specific variable data or other

objective evidence is required.

\/\\
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4.2.4 FINAL INSPECTION

Upon completion of a unit it shall have final inspection to the appropriate

level.

4.3 TEST PLANNING

Unless specified otherwise by program instruction the following procedure shall

be followed:

A) Q. C. shall conduct the continuity, Megger and HI-POT test where
applicable.

B) Q. C. will perform in-process and preliminary test in conjunction with
design engineering.

C) Q. C. will provide the acceptance test procedures based on requirements
established by design engineering. Test instructions will either be
documented in the equipment log book or by test requirement. Test data
shall be recorded on approved forms.

D) Q. C. shall conduct the acceptance test. Design engineering shall
witness all major acceptance tests. Design engineering may at its
option perform a general checkout test prior to the formal acceptance
test.

4.4 NON-CONFORMING MATERIAL

4.4.1 [IN-HOUSE FABRICATED MATERIAL

A11 descrepancies for in-house fabricated material shall be recorded on the
defect report (DR). Disposition of DR's shall be made by the design engineer
and QC engineer. When the disposition is to "refer to MRB", a non-conformance

report (NR) is written and despositioned by the material review board (MRB).
4.4,2 PURCHASED MATERIAL

Discrepant purchased material shall be recorded on an NR. Disposition shall be

by MRB.
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4.5 HANDLING, STORAGE AND DELIVERY

Handling, storage and delivery activities shall be 1in accordance with

established procedures.

4.6 INDICATION OF INSPECTION STATUS

The quality control and test section has established and maintains an inspection
stamp control system. Quality contol and test stamps are designed to identify
that articles are in process, partially inspected, finally inspected and/or
tested, and to provide an identity of the specific individual performing the
inspection and/or test. Evidence of inspection of miniature items is indicated
by applying the appropriate stamp to the accompanying paperwork and to the

container.

4.7 QUALITY INFORMATION EQUIPMENT

A1l inspection standards, gages, measuring and test equipment will be controlled

in accordance with established procedures for equipment control and calibration.
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NR - Non-conformance Report
MRB - Materials Review Board

DR - Defect Report
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SECTION 1
WELDING REQUIREMENTS

Unless specified otherwise on the drawing, welding shall conform to the

following requirements.

1.0 QUALIFICATION OF WELDERS

1.1 WELDERS, WELDING OPERATORS AND TACKERS

A1l welders, welding operators, and tackers shall be qualified in accordance
with the qualification requirements specified in the American Welding Society
“Structural Welding Code", ANSI/AWS D1.1-82, Section 5, Parts C, D, and E, or to

ASME Section IX, or ANSI/AWS D14.6-81.

1.2 QUALIFICATION AND QUALIFICATION RESPONSIBILITY

The provisions of ANSI/AWS D1.1-82, Section 5, Part 5.3 and 5.4 or ASME Section

IX, or ANSI/AWS D14.6-81, Section 5 shall apply with exceptions noted, herein.
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SECTION 2
QUALIFICATION OF WELDING INSPECTORS

2.1 WELDING INSPECTION

Welding inspection shall be done only by personnel certified by the AWS

Qualification and Certification program (or equivalent).

2.2 NON-DESTRUCTIVE TESTING

Non-destructive testing shall be done by personnel qualified as NDT Level II
technicians under ASNT Recommended Practice SNT-TC-1A, while supervised by

personnel qualified as NDT Level III.
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SECTION 3
WELD PROCEDURE QUALIFICATION

3.1 QUALIFICATION REQUIREMENTS

Welding procedure qualification shall conform in all respects to the provisions
of ANSI/AWS D1.1-82, Section 5, or ASME Section IX, (hereinafter referred to as
ASME) or ANSI/AWS D14.6-81, with the exceptions noted below.

3.2 JOINT QUALIFICATION AND EXCEPTIONS

A11 joints, except yoke and rotor adapter, shall be qualified according to
procedure qualifications of ANSI/AWS D1.1-82, Section 5, Part B, or ASME
specification. No yoke or rotor adapter weld joint shall be considered
pre-qualified unless they have been qualified in accordance with ASME, or
ANSI/AWS D14.6-81 requirements, wusing the same materials utilized for

construction as specified on the drawing.

3.2.1 JOINT THICKNESS

Weld qualification tests shall be made only on the thickest and thinnest joints

of each type to be used. Intermediate thickness joints shall be considered

qualified on the basis of the performance of the thickest and thinnest joints.

3.2.2 WELD CONSUMABLES

Any change 1in weld consumables, such as indicated in ANSI/AWS D1.1-82,
Section 5, Part B, 5.5.2.2(1) and (2), 5.5.2.3(1) and (2), 5.5.2.4(1) and (2),
is not permitted. Al1 production welds shall be made with the same consumables
as the qualification tests. A11 other provisions of ANSI/AWS D1.1-82,
Section 5, Part B, 5.5.2.1 through 5.5.2.4, apply.
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3.2.3 DISAPPROVED WELDING METHODS

Electroslag or electrogas welding may not be used.

3.2.4 CHARPY V-NOTCH TEST
Charpy V-notch impact tests as specified hereinafter are mandatory for
qualifying the weld procedure. The impact specimens shall be prepared from the

weld procedure qualification test plates after straightening and post-weld-heat

treatment (PWHT).

3.2.4.1 Test Requirement

The Charpy V-notch impact tests shall be conducted in accordance with the

requirements of ASTM E23.

3.2.4.2 Test Specimen Geometry And Orjentation

The specimen shall be cut with the longitudinal center line of the test piece
transverse to the weld axis. Each V-notch shall be perpendicular to the plate
surface and located so as to provide data representative of parent metal,

weld-heat-affected metal (HAZ) and weld metal.

3.2.4.3 Test Specimen Location

The weld test specimen shall be taken from the test piece at 1/4 thickness.

The weld test piece shall be constructed such that at the center of the weld
length, the welding process was stopped and restarted for at least one half the
expected number of weld passes required to complete the test piece. One impact
test specimen shall be taken from this stop/start region and its impact result

specifically identified in the test data.
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3.2.4.4 Test Specimen Preparation And Test Procedure

From each weld test piece, five impact test specimens shall be prepared. After
discarding the Jlowest and highest test values, the average of the three
remaining values shall be equal to or greater than 15 ft-1b at 10°F for steels
having a yield strength up to 65 KSI. Reduce test temperature 152 for every
10 KSI above 65 KSI. In addition, only one of the three values may be lower

than the specified level, but not less than 75% of the specified energy level.

3.2.4.5 Informational Testing

Tests duplicating 3.2.4.4 shall be repeated at -40°F and data reported for the

record only, no pass-fail criteria apply.

3.2.5 PREVIOUSLY QUALIFIED PROCEDURES

For weld procedures that have been previously qualified in all respects except
for a Charpy V-notch test, only groove weld test pieces, prepared in the
poéition encountered in actual fabrication need be prepared, and only the Charpy

V-notch test need be conducted.
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SECTION 4

WELDING DESIGN, WORKMANSHIP AND TECHNIQUE REQUIREMENTS

4.1 REQUIREMENTS AND EXCEPTIONS

The welding design, workmanship, and technique shall conform in all respects to
ANSI/AWS D1.1-82, Sections 1, 2, 3, and 4 with the following exceptions and

additions.

4.1.1 DRAWING DIMENSIONS

Dimensions for detail parts shown on the drawing are basic envelope sizes prior

to weld preparations.

4.1.2 EDGE PREPARATION

Edge preparations alternative to those called out on drawings may be used
provided that full penetration welds of satisfactory quality result. Where
backing strips are used, they shall be removed after welding. Inspect that

welds are sound, by grinding smooth, then using penetrant or magnetic particle

inspection.

4,1.3 FILLER METALS
Only filler metals as specified in ANSI/AWS D1.1-82, Section 4, Table 4.1.1

shall be used. ASME specification is acceptable when steel processed is not

covered by AWS.
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4.1.4 PREHEAT AND INTERPASS TEMPERATURE

The minimum preheat and interpass temperature requirements of ANSI/AWS D1.1-82,
Section 4, Table 4.2, shall apply when applicable. When a quenched and tempered
(Q&T) steel is welded to a non-Q&T steel the pre-heat and interpass temperature
requirements stated for the Q&T steel shall be controlling; ASME and/or ANSI-AWS
D14.6-81 specifications may be used when AWS D1.1-82 does not cover steels

processed.

4.1.5 WELDING CONTINUITY
The welding of any given joint shall be continuous, i.e., the weld joint shall
not drop below the interpass temperature until the last pass of the joint is

complete unless permitted by a qualified procedure approved by G.E.

4.1.6 DEBURRING REQUIREMENT
Exposed plate edges (after welding) shall be free of burrs and sharp corners

that would present a hazard to bare hands.

4.1.7 STRESS RELIEF TEMPERATURE
Post weld stress relief specified on the drawing, shall be performed per
ANSI/AWS D1.1-82, Section 4.4, for medium strength steels. (For other materials

consult ASME Section IX).
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SECTION 5
INSPECTION PROCEDURES

5.1 WELD INSPECTION

Weld inspections shall meet the requirements of ANSI/AWS D1.1-82, Section 6 with

the following additions and exceptions.

5.1.1 INSPECTION REQUIREMENT

A1l welds and weld heat-affected metals shall be inspected for 100% of their

length.

5.1.2 INSPECTION TECHNIQUES

A11 welds shall be inspected by dry powder magnetic particle per Section 6.7.5
of ANSI/AWS D1.1-82. In addition, all full penetration welds, except as noted
otherwise on the drawing, shall be inspected radiographically or ultrasonically,

per ANSI/AWS D1.1-82, Part B or Part C of Section 6.

5.2 WELD QUALITY

Quality of welds, except category E, shall conform to the requirements of

ANSI/AWS D1.1-82, Section 9.25 with the following additions or exceptions.
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5.2.1 CLARIFICATION OF DISCONTINUITY DEFINITION
Replace subsection 9.25.2.1 with: If any or all of the following requirements

are exceeded:

(1) Individual discontinuities have a greatest dimension of 3/32 inch or
greater.

(2) The discontinuity is closer than three times its greatest dimension to
the end of a groove weld.

(3) A group of such discontinuities is in a line such that:

(a) The sum of the greatest dimensions of all discontinuities is
larger than the effective throat or weld size in any weld length
six times the effective throat or weld size. When the length of
the weld being examined 1is 1less than six times the effective
throat or weld size, the permissible sum of the greatest
dimensions shall be proportionally less.

(b) The space between two such discontinuities which are adjacent is

not greater than three times the greatest dimensions of the larger
of the discontinuities.

5.2.2 MODIFICATION OF DISCONTINUITY DEFINITION

Replace subsection 9.25.2.3 with: Independent of the requirements of 9.25.2.1
(as modified by 5.2.1), discontinuities having a greatest dimension of less than
3/32 inch if the sum of their greatest dimension exceeds 1/4 inch in any linear

inch of weld.

5.2.3 ULTRASONIC INSPECTION
Ultrasonic inspection criteria shall be in accordance with ANSI/AWS D1.1-82,
Section 9.25.3 for tension welds, Table 9.25.3. Non fatigue critical welds may

be inspected in accordance with ANSI/AWS D1.1-82 Section 8.15.3 (Buildings) if

specifically allowed on the drawing.
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SECTION 6

WELD REPAIR

6.1 WELD REPAIR PROVISIONS

Weld repair shall be performed according to the provisions of ANSI/AWS D1.1-82,

Section 3.7 with the following additions and exceptions.

6.1.1 PROCEDURE QUALIFICATION
Procedure qualification is mandatory for any type of weld repair covered in
subsections 3.7.2.3 and 3.7.2.4 applied to groove welds. Repairs of any weld

shall be made with an approved welding procedure.

6.1.2 DIMENSIONS OF PROCEDURE QUALIFICATION

The width of the procedure qualification test weldment shall te six (6) times
the plate thickness, t, (3t on either side of the groove weld) or twelve (12)
inches, whichever is the greater dimension. The length of the weldment shall be
at least twelve (12) inches. The test weldment shall be prepared using the same
consumables, shielding, preheat, interpass temperature, and midrange current,
voltage and arc-travel speed to be used on the joint in need of repair. The
plate material used in making the test weldment shall be of the same type and

grade as used in the structure.

6.1.3 TEST WELDMENT
The repair weld qualification test weldment shall meet all of the requirements,
including stress relief, of the original weld with the exception noted in 6.1.5

below.
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6.1.4 PRIOR QUALIFICATION
[f prior qualification of the repair procedure is to be performed, only the
thickest joints of each type need to be qualified. Other thickness joints shall

be considered qualified on the basis of the performance of the thickest joint.

6.1.5 GROOVE WELDED JOINTS

For groove welded joints in which all plate thicknesses are less than one jinch
or the length of repair is less than one inch, impact tests are not required.
For groove welded joints in which any plate thickness exceeds one inch, the

repair weld area of the qualification test weldment shall be large enough to

permit Charpy impact test specimens to be removed.

6.1.5.1 Test Specimens

Charpy impact test specimens in the repaired area may be removed from any
location with respect to plate thickness. Notch orientation and position shall

be such that the repair weld area is tested as if it were the original weld.

6.1.6 REPAIR OF DEFECTS

Repair of defects of the type covered in subsection 3.7.2.1 and 3.7.2.2 of
ANSI/AWS D1.1-82 shall be made using the preheat and interpass requirements
specified for the original weld. Repair welds less than two (2) inches in

length are not permitted.

6.1.7 DOCUMENTATION

Documentation shall be provided for all weld repairs performed.
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6.1.8 PEENING
Repair of defects performed after stress relieving shall be peened in accordance

with a procedure, submitted by the fabricator and approved by GE.

6.1.9 REVIEW REQUIREMENTS

Repair of surface defects whose greatest dimension is less than 3/32 inch shall

be subject to review.
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SECTION 7

REFERENCES

7.0 REFERENCES

(a) American Welding Society "Structural Welding Code" ANSI/AWS D1.1-82

(b) American Welding Society "Specification for Welding of Rotating Elements of
Equipment®, ANSI/AWS D1.1-81

(c) American Society of Mechanical Engineers" ASME Boiler and Pressure Vessel

Code", Section IX (latest revision)
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1.0 MATERIAL SELECTION

Unless otherwise specified, structural steels on MOD-5A shall conform to one of

the following grades shown below.

1.1 STRUCTURAL SHAPES AND PLATES

1.1.1 ASTM A516

Steel plate per ASTM A516 Grade 70 (added supplement S5 per ASTM A20 and
ASTM A370) must be certified to 15 ft-1b minimum standard Charpy V-Notch impact
strength at a +10°F test temperature. The orijentation of test bars shall be
transverse to the direction of final rolling. The supplier shall submit actual
test data and certificate of conformance with the material. The maximum
phosphorus and sulfur content in the product analysis shall be less than 0.0]
per cent. The steel shall be fully killed and treated for inclusion shape

control. The material shall be ultrasonically tested per ASTM A578, Level I.

1.1.2 ASTM A333

Steel pipe for low temperature service ASTM 333 Grade 6 (added supplements per
ASTM A530, A370, and E23) must be certified to 15 ft-1b minimum standard Charpy
V-Notch impact strength at a +10°F test temperature. The supplier shall

submit actual test data and certificate of conformance with the material.
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1.1.3 ASTM A36

Rolled steel shapes ASTM A36 (added supplements ASTM A6, ASTM A370), must be
certified to 15 ft-1b minimum standard Charpy V-Notch impact strength at a
+1®F test temperature. The orientation of test bars shall be transverse to
the direction of final rolling for plates only. As per ASTM A673 section 5,
frequency of testing shall be as designated (H) for both plates and rolled
shapes. The supplier shall submit actual test data and certificate of

conformance with the material.

1.1.4 ASTM A572

Structural steel per ASTM A572 Grade 42 or 50, Type 1 as specified on the
pertinent drawing. The steel shall be made to a fine grain practice and
normalized by heating to a suitable temperature which produces an austeritic
structure, but not exceeding 1700°F (925°C), holding a sufficient time to attain
uniform heat throughout the material and cooling in air. The steel shall be
fully killed and treated for inclusion shape control. The maximum phosphorus
and sulfur content in the product analysis shall be less than 0.01 per cent.
Impact testing shall be piece testing in both the longitudinal and transverse
directions at +10°F with a required minimum energy of 15 ft. 1b. on the
normalized material per ASTM A673. Impact tests at -40°F shall be performed and
the results reported for information only. Tensile and impact tests shall be

performed at 70°F on coupons heat treated at 1150°F for 12 hours and the results

reported for information purposes only. The plate shall be ultrasonically
inspected per ASTM A578 (including S2). The acceptance standard shall be that
defined in Section S2.1 except the acceptable circle diameter is 1 inch. Test
reports and data are required for all testing conducted. Note that Section 1.3
of this Specification applies to plate repair welding.
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1.1.5 ASTM A678

Steel plate per ASTM A678 Grade B. The steel shall be fully killed and treated
for inclusion shape control. The maximum phosphorus and sulfur content in the
product analysis shall be less than 0.01 per cent. Impact testing shall be
piece testing in both the longitudinal and transverse directions at -25°F with a
required minimum energy of 25 ft. 1b. on the quenched and tempered material per
ASTM A673. Sufficient impact tests shall be made from the plate test material to
establish a temperature absorbed energy curve. The test temperature range shall
be wide enough to establish the upper and lower shelf foot-pound energies, with
sufficient testing at intermediate temperatures to permit plotting a reasonably
smooth curve. The plate shall be ultrasonically inspected per ASTM A578
(including S2). The acceptance standard shall be Level I. Test reports and
data are required for all testing conducted.. Note that Section 1.3 of this
Specification applies to plate repair welding. The tempering temperature for

all delivered material shall be reported.

1.1.6 ASTM A543 TYPE B CLASS 2

Steel plate per ASTM A543 Type B Class 2 must be certified to 25 ft-1b minimum
standard Charpy V-notch impact strength at a -30°F test temperature per
ASTM A20 S5. The orientation of test bars shall be both Tlongitudinal and

transverse to the direction of final rolling. The supplier shall submit actual
test data and certificate of conformance with the material. The maximum
phosphorus and sulfur content in the product analysis shall be less than 0.01
per cent. The steel shall be fully killed and treated for inclusion shape

control. The material shall be ultrasonically tested per ASTM A578, Level I,
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1.1.7 ASTM A633

Structural steel per ASTM A633, Grade C as specified on the pertinent drawing.
The steel shall be fully killed, fine grain per Section 8.1 of ASTM A633, and
treated for inclusion shape control. The maximum phosphorus and sulfur content
in the product analysis shall each be less than 0.01 per cent. Impact testing
shall be piece testing in both the longitudinal and transverse directions at
+40°F with a required minimum energy of 35 ft 1b. on the normalized material per
ASTM A673. Sufficient impact tests shall be made from the plate test material
to establish a temperature absorbed energy curve. The test temperature range
shall be wide enough to establish the upper and lower shelf foot-pound energies,
with sufficient testing at intermediate temperatures to permit plotting a
reasonably smooth curve. The plate shall be ultrasonically inspected per ASTM
A578 (including S2). The acceptance standard shall be that defined in Section
S2.1 except the acceptable circle diameter is 1 inch. Test reports are required
for all testing conducted. Note that Section 1.3 of this Specification applies

to plate repair welding.
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1.1.8 ASTM A533
Steel plate per ASTM A533, Type B, Class 1. The steel shall be fully killed and
treated for inclusion shape control. The maximum phosphorus and sulfur content
in the product analysis shall each be Tess than 0.01 per cent. Impact testing
shall be piece testing in both the longitudinal and transverse directions at
+ 40°F with a required minimum energy of 35 ft. 1b. on the quenched and
tempered material per ASTM A673. Sufficient impact tests shall be made from the
plate test material to establish a temperature absorbed energy curve. The test
temperature range shall be wide enough to establish the upper and lower shelf
foot-pound energies, with sufficient testing at intermediate temperatures to
permit plotting a reasonably smooth curve. Tensile and impact tests shall also
be performed at 70°F on coupons heat treated at 1150°F for 12 hours and the

results reported for information purposes only. The plate shall be

"ultrasonically inspected per ASTM A578 (including S2). The acceptance standard

shall be that defined in Section S2.1 except the acceptance circle diameter is 1
inch. Test reports and data are required for all testing conducted. Note that
Section 1.3 of this specification applies to plate repair welding. The

tempering temperature for all delivered material shall be reported.
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1.2 FORGINGS

1.2.1 ASTM A266

Carbon steel forgings shall meet the requirements of Class 2 except that the
minimum tensile yield point shall be 38,000 psi. In addition, the material must
be certified to 15 ft-1b minimum standard Charpy V-Notch impact strength at a
+10°F test temperature. The reduction ratio of drum and head shaped forgings
shall be as specified in ASTM A266. Forgings of other shapes shall be reduced
by a ratio of at least 3:1 from the cross-sectional area of the ingot. Test
specimens shall be taken in the principal direction of elongation during
forging. The supplier shall submit actual test data and certificate of

conformance with the material.

Forgings shall have 100% ultrasonic examination in accordance with ASTM A388.
Calibration and examination shall be appropriate to the configuration of the
forging. Reference blocks shall be of forged block of the same chemical
composition. Indication greater than that from .125 inch diameter flat bottom
holes for straight beam examination shall be cause for rejection. Using angle
beam examination, indications greater than from a notch 3 percent of the nominal

thickness or .125 inch, whichever is less, shall be cause for rejection.

1.2.2 ASTM A508
Steel forging per ASTM A508, Class 2 or 4b (including Supplemental Requirements
S1, S2, S3, and S5), as specified on the applicable drawing. The steel shall be

treated for inclusion shape control. Per S1, the heat treatment of the samples

-6~ 0813A



WTG MOD-5A

47A380062

SEPT 1983

REV A

shall be that specified as postweld heat treatment on the drawing for the final
structure. The forging shall be inspected according to Sections 1.2.2.1 and
1.2.2.2 of this specification. Per S5, the Charpy V-notch minimum requirements
are 35 ft. 1b. at -30°F for Class 4b and 35 ft. 1b. at +40°F for Class 2.
Multiple specimens shall be prepared coinciding with the Tlongitudinal,
tangential, and radial directions of the forging in accordance with paragraphs
6.1.2 and 6.1.4 of ASTM A508. The maximum sulfur and phosphorus content are
both restricted to 0.012 per cent in the product analysis. Test reports and
data are required for all testing conducted. AS508 class 2 may not be suitable

for use in AASHTO zone 3 temperature environs.

1.2.2.1 Ultrasonic Inspection

Forging shall be 100% straight beam ultrasonically inspected per ASTM A508
Finished part shall be 100% straight and angle beam 1ﬁspected per ASTM A508.
Any indications greater than that produced by the criteria stated in Table
1.2.2-1 shall be cause for rejection. Zones A or B (Table 1.2.2-1) are to be
applied as stated on applicable drawing. Per S2, the test block shall be in
accordance with S2.1.1.

Indications which have a signal amplitude of 50% of reference signal amplitude
are relevant. Relevant indications must be separated by at least three times
the rejection criteria. No more than ten (10) relevant indications are
permitted in any six (6) square inch area with major dimension not to exceed six
(6) inches. No more than four (4) relevant indications are permitted in any one
(1) square inch area with major dimension not to exceed one (1) inch. Non

conformance with above requirement shall be cause for rejection.
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1.2.2.2 Magnetic Particie Inspection

Finished part to be 100% magnetic particle inspected on surfaces indicated on
applicable drawings per ASTM A-275. Any indications greater than that produced
by the criteria stated in Table 1.2.2-1 shall be cause for rejection. Zones A
or B (Table 1.2.2-1) are to be applied as stated on applicable drawing.
Indications one half the rejection criteria or greater are relevent. Relevant
indications must be separated by at least three times the inspection criteria.
No more than ten (10) relevant indications are permitted in any six (6) square
inch area with major dimension not to exceed six (6) inches. No more than four
(4) relevant indications are permitted in any one (1) square inch area with
major dimension not to exceed one (1) inch. Non conformance with above

requirements shall be cause for rejection.

TABLE 1.2.2-1

INSPECTION CRITERIA
(Inches)

Ultrasonic Criteria

Flat Bottom 60° V-

Hole Size Notch Size Magnetic Particle Criteria
Zone A .060 .060 . .040
Zone B .100 .100 .080

1.3 WELDING REPAIR

Welding repair shall be 1in accordance with GE specificaticn 47A380054.
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SECTION 1.0
SCOPE

This specification establishes the performance, design and test requirements for
an Uninterruptible Power System, hereafter referred to as the UPS, intended for
use on the MOD-5A Wind Turbine Generator (WTG) System. The requirements are for
either an indoor or outdoor unit. The outdoor unit requirements are indicated

on pages where they apply.

1.1 INTRODUCTION
The UPS will provide AC power to the Control Subsystem and aircraft warning
devices during normal operation, and using a battery reservoir, during a utility

power failure.
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SECTION 2.0

APPLICABLE DOCUMENTS

The following documents of the date of this issue, or as indicated below, form a
part of this specification to the extent referenced herein. In the event of
conflict between this specification and the documents referenced herein, the

contents of this specification shall be considered as superceding requirements.

2.1 GENERAL ELECTRIC

47E387001 Electrical System One-Line Diagram
47A380048 Specification For Material Finishes, MOD-5A
(Later) Specification Control Drawing
2= 0903A .
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SECTION 3.0
REQUIREMENTS

3.1 GENERAL

The UPS will provide AC power to the Control Subsystem and other loads during
normal operation and, using a battery reservoir, during a utility power
failure. The UPS shall provide 3 KVA of continuous power at 120 VAC, 19, and

60 Hz.

3.2 CONFIGURATION

The UPS will include a Rectifier/Battery Charger, Battery Reservoir and Rack,
Inverter and a Transfer Switch. The outdoor unit will be housed in a cabinet
providing front and rear access suitable for outdoor use with the environments
specified in Paragraph 3.3. Maintenance must be easily accomplished via hinged

front panel,

3.2.1 WEIGHT

The maximum weight of the UPS shall not exceed 2000 pounds.

3.2.2 SIZE
The maximum size of the UPS shall not exceed 75 inches high, 36 inches wide and

28 inches deep.

3.2.3 INTERFACE
The UPS shall be mounted on a poured concrete foundation pad. Electrical
connections shall be made to terminal boards located within the UPS cabinet for

the outdoor unit or within the inverter cabinet for the indoor unit.
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3.3 ENVIRONMENTAL (Outdoor Unit Only)

The UPS cabinet shall supply all necessary heating and ventilating required for
operation within the environmental 1limits specified in Table 1. For certain
seacost applications, unusual service conditions of high humidity and salt
atmopshere may be encountered and will be called out as the "salt atmosphere"
option on the procurement document in addition to the requirements of Table 1.
For this case, suitable air filtration, coatings and additional corrosion
protection shall be provided.
TABLE 1

ENVIRONMENTAL CONDITIONS
's 100 ms lateral
l? 100 ms vertical and horizontal

0 g's 100 ms horizontal (uncushioned rail, only
if so shipped)

Shipping Shock 2 g
549
2

Temperature -40 degrees C to 50 degrees C ambient (survival)
-30 degrees C to 40 degrees C ambient
(operational - outdoor unit)
0 degree C to 50 degrees C ambient (operational-
indoor unit)

Wind 120 mph (outdoor unit)
Altitude 0 - 7000 feet above sea level
Snow Loading 30 pounds/sq foot (outdoor unit)

3.4 ELECTRICAL

The UPS shall be a basic non-redundant system configured as shown in Figure 1.

3.4.1 INPUT

The UPS input voltage will be 120 VAC, 19, 60 Hertz.

3.4.2 OUTPUT

The UPS output shall provide 3 KVA of continuous power at 120 VAC, 18, 60 Hz.
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3.4.2.1 Voltage Regulation

The voltage regulation shall be 3% over worst-case combinations of

temperature, input voltage, load current and power factor.

3.4.2.2 Waveshape

The UPS output shall be a sine wave with a maximum harmonic distortion of 5%.

3.4.2.3 Pawer Factor

The UPS output shall accept loads of up to .8 lagging or .8 leading.

3.4.2.4 Frequency

The output frequency shall be 60 +1 Hertz.

3.4.2.5 Current Overload

The output of the UPS shall be capable of 125% of normal load for fifteen (15)

minutes while maintaining a #3% voltage regulation.

3.4.2.6 Current Limiting

The UPS shall have inherent current-limiting and short-circuit capability - it
shall survive a dead short at the output terminals indefinitely and return to

normal operation immediately upon its removal.

3.4.3 BATTERY RESERVOIR

The battery reservoir shall be sufficient for thirty (30) minutes backup at

3 KVA and rechargeable within eight (8) hours.

-5- 0903A
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3.4.3.1 Battery Life

The battery service 1life shall not be less than fifteen (15) years under

normal operation with routine maintenance.

3.4.4 STATIC TRANSFER SWITCH

The static transfer switch shall sense the loss of normal inverter output and
switch to the auxiliary bypass power in a total of less than four (4)
milliseconds. A manual switch over shall be required to restore the load to

the converter.

3.4.5 FAULT DETECTION
The following items shall be monitored for an out-of-limits condition and the

specified response shall occur.

3.4.5.1 AC Input Power

The UPS Control System shall provide an open set of relay contacts (contacts
neld closed auring normal operation) to indicate loss of AC power. Contacts

shall be accessible for user wiring.

3.4.5.2 Battery Status

The UPS Control System shall provide an open set of relay contacts (contacts
held closed during normal operation) to indicate a battery reservoir Tow

voltage condition. Relay contacts shall be accessible for user wiring.

3.4,5.3 Transfer Status

In the event of a static transfer switchover an alarm light shall be

illuminated and an open set of relay contacts (contacts held closed during

normal operation) shall indicate the transfer.

-6- 0903A
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FIGURE 1
UNINTERRUPTIBLE POWER SYSTEM (UPS)
BLOCKING
DIODE
120 VAC 1 CHARGER/ STATIC
_%_, INVERTER TRANSFER
60 HZ Inpu RECTIFIER N - SNITeH
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LINE
SYNCHRONIZATION

BATTERY
RESERVOIR
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3.4.6 STATUS
Analog panel meters with +3% accuracy shall be provided within the UPS

cabinet, for the outdoor unit{ or on the front panel of the inverter cabinet
for the indoor unit, to monitor the following:

0 AC Output Voltage

o AC Output Current

o Qutput Frequency

o DC Battery Voltage

3.4.7 FINISH (Outdoor Unit)
The UPS Cabinet shall be painted in accordance with GE Specification 47A380048

(semi-gloss blue/ Fed-Std-595, Color 25177).

3.4.8 RELIABILITY

The expected lifetime of the UPS System shall be 30 years, with routine

maintenance. Batteries shall be as specified in Paragraph 3.4.3.1.

3.4.9 MAINTAINABILITY
Routine ﬁaintenance shall be able to be performed on site. Interval between

routine maintenance cycles shall be not less than one (1) year.

-8- 0903A
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SECTION 4.0

VERIFICATION

4.1 GENERAL REQUIREMENTS

4.1.1 TEST SITE
A1l inspections, examinations and tests of the UPS shall be made at the

vendor's plant unless otherwise specified.

4.1.2 TEST CONDITIONS
A1l tests shall be performed at room ambient conditions of temperature,

humidity and atmospheric pressure unless otherwise specified.

4.1.3 TEST PROCEDURE
A11 tests shall be conducted using documented test procedures approved by GE.
A1l test procedures shall contain data sheets on which the results of the

individual tests may be recorded.

4.1.4 TEST REPORTS

A test report containing the test procedure, test results and test conclusions

snall be provided with each UPS presented for delivery when specified.

-9- 0903A
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4.1.5 ACCEPTANCE TESTS

The following acceptance tests shall be performed on each UPS Assembly
presented for delivery. The tests may be performed in any sequence unless

otherwise specified.
4.2.1 Visual Examination
4,2.2 Dimensional Inspection
4.2.3 Insulation Resistance Test
4.2.4 Dielectric Strength Test
4.2,

o

Circuit Continuity Test

4.2.

(o]

Operational Verification

4.2 SPECIFIC TEST REQUIREMENTS

4.2.1 VISUAL EXAMINATION
The assembly shall be visually examined to assure that it is free from all

defects that could adversely affect its 1life or make it unsuitable for its

intended use.

4.2.2 DIMENSIONAL INSPECTION
The assembly shall be measured to verify that it fits within the space

enveloped defined.

4.2.3 INSULATION RESISTANCE TEST

The insulation resistance between each circuit and all other circuits and
ground shall be measured at 500 #10% volts DC. The insulation resistance
shall not be less than 10 meg ohms.
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4.2.4 DIELECTRIC STRENGTH TEST
The dielectric strength test voltage, 500 volts AC R.M.S, 60 Hz, shall be
applied for a minimum of ten (10) seconds between each circuit and all other

circuits and ground. The Tleakage current shall not exceed 50 microamperes as

measured by a micro-ammeter or other suitable means.

4.2.5 CIRCUIT CONTINUITY TEST

The end-to-end continuity of each circuit shall be verified.

4.2.6 OPERATIONAL VERIFICATION
The UPS System performance shall be checked and that the following functions are
within specification.
0 Output voltage per paragraph 3.4.2
o Output Qo]tage regulation per paragraph 3.4.2.1 -
0 Output waveshape per paragraph 3.4.2.2
o Power factor per paragraph 3.4.2.3
0 Frequency per paragraph 3.4.2.4
o Current overload per paragraph 3.4.2.5
0 Current Timiting per paragraph 3.4.2.6
o Static transfer switch per paragraph 3.4.4
0 Fault detection per paragraph 3.4.5.1, 3.4.5.2 and 3.4.5.3
0 Status per paragraph 3.4.5

4,2.7 APPROVAL
Review and approval of all test results by a General Electric Quaility Assurance
representative is required prior to shipment of the UPS.
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SECTION 5.0

PREPARATION FOR DELIVERY

The manufacturer shall submit a statement detailing the normal practice of
packaging and method of delivery for approval by:

General Electric Company

Advanced Energy Programs Department

P.0. Box 527
King of Prussia, PA 19406

5.1 DOCUMENTS

0 Certified detailed outline drawing a, b
o Connection diagrams a, b
0 Complete instructions with parts list b
o Detailed summary or equipment list . b
0 Three (3) certified copies of test data b
0 Recommended Spare Parts List b

5.7.1 DOCUMENT SUBMITTAL

Documents marked "a" shall be submitted for examination or approval within six
(6) weeks of order by sending two (2) copies to Genéra] Electric Company,
Advanced Energy Programs Department, MOD-5A Engineering, P.0. Box 527,

King of Prussia, PA 19406. Approval or comments will be returned within two
(2) weeks of receipt.

Documents marked "b" shall be supplied with shipment. One (1) mylar
reproducible and ten (10) copies of each drawing shall be supplied. Twelve (12)

copies of instruction books shall be supplied. In addition, one copy of all
documents snhall be enclosed with shipment.

Documents marked "a, b" shall meet submittal requirements of both "a" and "b".
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WTG MOD-5A
47A380068
DECEMBER, 1982
SECTION 1.0

SCOPE

Tnis specification covers the electrical and mechanical requirements of a three
phase, 00 Hertz, mineral-oil immersed, self-cooled, pad mounted

compartmental-type distribution transformer rated at 300 KVA.

1.1 INTRODULTION

The 3u0 KVA transformer hereafter referred to as the transformer assembly is
intended for use on the MOD-5A Wind Turbine Generator System to step-down

4100 Vo1t site power to 480V for auxiliary power distribution.
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SECTION 2.0
APPLICABLE DOCUMENTS

The following documents of the date of issue of this specification or as

indicated below form a part of this specification to the extent referenced

herein.

In the event of conflict between this specification and the documents

referenced herein, the contents of this specification shall be considered a

superceding requirement.

2.1 GENERAL ELECTRIC -

47A380048

Specification for Material Finishes, MOD-5A

2.2 INDUSTRY STANDARDS

ANSI
© £57.12.00
€57.12.22

€57.12.70
C47.12.90
€57.12.80

Requirements, Terminology and Test Codes for Transformers

Requirements for Pad-mounted Compartmental-type, Self-cooled,
Three-phase Distribution Transformers

Terminal Markings and Connections
Test Code

Terminology
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SECTION 3.0
REQUIREMENTS

3.1 ELECTRICAL

3.1.1T GENERAL

Unless otherwise specified herein the requirements of ANSI Standard C57.12.22

Sections 2, 3 and 4 shall apply.

3.1.2 DESCRIPTION
The transformer shall have a continuous 3 Phase Kilovolt-ampere rating of 300

at 60 Hertz with a primary input voltage of 4160 and a secondary voltage of

480Y/277.

The primary/secondary windings shall be delta/wye connected.

3.1.3 IMPEDANCE

The impedance shall be 4.5%.

3.2 LONSTRUCTION

3.2.1 GENERAL
Unless otherwise specified nerein the requirements of ANSI Standard C57.12.22
Section Six (6) shall apply.

3.2.2 BUSHINGS AND TERMINALS

3.2.2.1 Primary Connections

The primary connections shall be made using deadbreak connectors.
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3.2.2.2 Secondary Connections

The secondary connections snhall be made to blade type low voltage bushings.

The blade shall accoumodate and support two (2) each per phase, 3/0 copper

cables.

3.2.3 ENVELOQPE
The transformer assembly shall be within an envelope of 71 inches in height,

81 inches in width and 92 inches in depth.

3.2.4 WEIGHT

Tne maximum weight of the transformer assembly shall not exceed 5000 pounds.

3.2.5 FINISH

Transformer  assembly shall be painted in accordance with GE

Specification 47A380048 (semi-gloss blue/Fed - Std - 595, Color 25177).

3.2.6 WIRING INTERFACE

A1l wirinyg shall enter and leave the compartment sections from the bottom.

3.3 ACCESSORY EQUIPMENT

In addition to the accessory equipment listed in Table 5 of ANSI Standard
C57.12.22 the following shall also be supplied.

o Dial type thermometer to indicate the top-liquid temperature

o Liquid-Tevel gauge

0 [ldecnhanical, resealing, pressure relief device
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3.4 ENVIRONMENTAL

The transformer assembly must be able to survive, without damage, the
conditions listed in Table 3-1. Transformer operation at altitudes in excess
of 3300 feet will be subject to customer derating per manufacturer's
instructions.
TABLE 3-1
ENVIRONMENTAL CONDITIONS

Shipping Shock g's 100 ms lateral .
g's 100 ms vertical and horizontal
0 g's 100 ms horizontal (uncushioned rail, only

if so shipped)

2
5
2

Temperature -40 degrees C to 50 degrees C ambient (survival)
-30 degrees C to 40 degrees C ambient
(operational)

Wind 120 mph
Altitude 0 - 7000 feet above sea level
Humidity . 0 - 100%

3.5 RELIABILITY
The expected lifetime of the transformer assembly shall be thirty (30) years.

3.6 MAINTAINABILITY

Routine maintenance shall be able to be performed on site. Interval between

routine maintenance cycles shall be not less than one (1) year.
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SECTION 4.0
VERIFICATION

4.1 STANDARD TEST

The following tests will be made as a minimum by the vendor. The numbers
shown do not necessarily indicate the sequence in which the tests shall be
performed. All tests shall be performed in accordance with the latest

revision of ANSI Standard Test Code for Transformers C57.12.90 - 1968.

4.1.1 TEST SITE
A1l 1inspections, examinations and tests of the Transformer Assembly shall be

nade at the vendor's plant unless otherwise specified.

4.1.2 TEST CONDITIONS _
A1l tests shall be performed at room ambient conditions of temperature,

humidity and atmospheric pressure unless otherwise specified.

4.1.3 TEST PROCEDURE
A1l tests shall be conducted using documented test procedures approved by GE.
A1l test procedures shall contain data sheets on which the results of the

individual tests may be recorded.

4.1.4 TEST REPORTS
A test report containing the test procedure, test results and test conclusions

shall be provided with each Transformer Assembly presented for delivery when

specified.
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4.1.5 ACCEPTANCE TESTS
The following acceptance tests shall be performed on each Transformer Assembly
presented for delivery. The tests may be performed in any sequence unless
otherwise specified.

4.2.1 Visual Examination

4,2.2 Dimensional Inspection

4.2.3 Insulation Resistance Test

4.2.4 Dielectric Strength Test

4.2 SPECIFIC TEST REQUIREMENTS

4.2.1 VISUAL EXAMINATION
The assembly shall be visually examined to assure that it is free from all
defects that could adversely affect its life or make it unsuitable for its

intended use.

4,2.2 DIMENSIONAL INSPECTION
The assembly shall be measured to verify that it fits within the space enveloped

defined.

4.2.3 INSULATION RESISTANCE TEST
The insulation resistance between each winding and all other windings and ground
shall be measured at 500 #10% volts DC. The insulation resistance shall not

be less than 10 meg ohms.
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4,2.4 DIELECTRIC STRENGTH TEST
A dielectric strength test shall be performed on the primary and the secondary
of each transformer. The test voltage, see Table 4-1, AC R.M.S., 60 Hz, shall

be applied for a minimum of one (1) minute between each circuit and all other
circuits and ground. The leakage current shall not exceed, see Table 4-1,

milliamperes as measured by a milliammeter or other suitable means.

Table 4-1
DIELECTRIC STRENGTH TEST

Test Voltage Leakage Current
Secondary 10 KV 1 ma
Primary 19 KV 2 ma
-8- 0873A



WTG MOD-5A
47A380068
DECEMBER, 1982

SECTION 5.0
PREPARATION FOR DELIVERY

The manufacturer shall submit a statement detailing the normal practice of
packaging and method of delivery for approval by:

General Electric Company

Advanced Energy Programs Department
P.0. Box 527

King of Prussia, PA 19406

5.1 DOCUMENTS

0 Lertified detailed outline drawing a, b
o Connection diagrams a, b
o Lomplete instructions with parts list b
0 Detailed sumnmary or equipment list b
o Three (3) certified copies of test data b

5.1.1 DOCUMENT SUBMITTAL

Documents marked "a" shall be submitted for examination or approval within six
(6) weeks of order by sending two (2) copies to General Electric Company,
Advanced Energy Programs Department, MOD-5A Engineering, P.0. Box 527,

King of Prussia, PA 19406. Approval or comments will be returned within two
(2) weeks of receipt. |

Documents marked "b" shall be supplied with shipment. One (1) mylar
reproducible and ten (10) copies of each drawing shall be supplied. Twelve (12)
copies of instruction books shall be supplied. In addition, one copy of all

documents shall be enclosed with shipment.

Docurients marked "a, b" shall meet submittal requirements of both "a" and “b".
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