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MISSION SL-4 (AS 208/CM 118/IMU 34)
G&N ERROR ANALYSIS
{(SKYLAB 4)

ABSTRACT

This document presents data on G&N system performance and operation for
the CM. For data on the effects of Block IT and of measured CM IMU test data
deviation uncertainties on earth orbit insertion indication uncertainties and on deorbit
burn and reentry uncertainties, the reader is referred to E-2760, the G&N error
analysis report for Skylab 2).

by: 5.B. Helfant
October 1973
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GYRO DRIFT TEST POSITIONS

FOR

SUNDANCE, LUMINARY, COLOSSUS, AND ON

STABLE STABLE
MEMBER MEMBER HORIZONTAL
POSITION | ORIENTATION DRIFT VERTICAL DRIFT
X DOWN
1 Y SOUTH NBDY-ADOAY
7, WEST
X DOWN
2 Y WEST +NBDZ-ADOAZ -NBDZ+ADIAX
Z NORTH
X SOUTH
3 Y WEST NBDX-ADOAX
7. DOWN
X EAST
4 Y SOUTH +NBDY+ADSRAY +NBDZ+ADIAZ
Z DOWN :
X WEST
5% Y UP +NBDZ-ADSRAZ
Z NORTH
X SOUTH
6% Y DOWN +NBDX+ADSRAX -NBDY+ADIAY
7 EAST
X NORTH
7 Y UP-WEST -NBDX+H{ADSRAX/VIZ)
7, UP-EAST _
X EAST (-NBDZ-NBDY) /vZ
2 Y UP-NORTH | +H{ADIAZ-ADIAY)/2
7 UP-SOUTH +{ADSRAY+ADSRAZ)/2
X UP-EAST
9 Y UP-WEST -NBDZ+{ADSRAZ/¥2)
Z SQUTH
X UP-NORTH (NBDY-NBDX}/VZ
10 Y UP-SOUTH | +{ADIAY-ADIAX)/2
Z EAST +ADSRAX /2
X NORTH
11 Y WEST ~NBDX-ADQAX
Z UP
X UP
12 Y SQUTH +NBDY+ADQAY
7 EAST
X UP
13 Y EAST +NBDZ+ADOAZ
Z NORTH

*Positions 5 and 6 are lab test only.




SKYLARB 4
G&N MISSION RETIABIIITY ANAT.YSIS

lFailure rates used were obtained, for the most part, from observed Apollo field
and flight experience of the PGNS. HEach reported failure was analyzed with respect
to its likelihood of occurrence in flight and the impact on the Mission should such
failure cccur. The result was to count only those reported failures which could
occur in flight and which would degrade the Mission, should they occur.

FAILURE| MISSION
SUBSYSTEM MODE RATE DURATION
time/eycles) | (x10% |(ars or cycles) e M
AGC Operate 19.2 61 0.99883
Calendar 2.8 1728 0.99517
Envirn 30.9 .45 .99999
On/Off 238.1 2 0.99952
DSKY™ Operate 1.4 61 0.99999
Calendar 0.9 1728 (.99999
Envirn. 122.9 0. 45 0.99999
On/Off 1190.5 2 0.99999
IMU CDU™™ Operate 20.2 61 0.99877
Calendar 2.4 1728 0.99586
Envirn 62.5 0.45 0.99997
On /Off 1666.8 2 0.99667
IMU Operate 94.1 61 0.99428
Calendar 2.5 1728 0.99552
Envirn 18.5 0.45 0.99999
On/Off 142.9 2 0. 95971
IMU Electronics Operate 8.4 61 0.99949
{PSA) Calendar 1.2 1728 0.99793
Envirn 18.5 0.45 0.99999
On/Off 714.3 2 0.99857
Optics Assemhbly Operate 119.3 61 0.992%5
Calendar 1.8 1728 0. 99689
Envirn 18.5 .45 0.99999
On /Oft 238.1 2 0.99952
Optics Electronics Operate 17.2 61 0.99895
Calendar 7.1 1728 0.98731
Envirn 18.5 .45 0.99999
On/Off 142.9 2 0.99971
G&N MISSION RELIARILITY
CM=0.94712
-2

*Considers parallel redundancy (1-(1-e "1)%)
““Includes CM Optics CDU
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IA OA PRA
X PIPA +XSM +ZSM -YSM
Y PIPA +YSM 'ZSM +XSM
Z PIPA +ZSM +XSM _YSM

ryx

PIPA Misalignments from Ideal Stable Member Axesg

(Angle in Sce)

Term CM-IMU 34
aXY -7
QXZ ‘ -19
%y *e
QYX +26
QZX -17

DEFINITION OF POSITIVE SENSE
PIPA INPUT-AXIS MISALIGNMENTS
with respect to
IDEAL STABLE MEMBER AXES

PIPA QRIENTATIONS



Gimbal Axis Orthogonality Errors and Outer Gimbal Misalignment from Casemount-
ing Axes

(Angle in Sec)

Term CM-IMU 34
“IGa 0
‘MGA - 6

0
‘LY
€
FLZ +1

DEFINITION OF POSITIVE SENSE
GIMBAL AXIS ORTHOGONALITY
and
OUTER GIMBAL ALIGNMENT
with respect fo
CASE MOUNTING ALIGNMENT



Xsm 1A OA SRA
X IRIG | +Xgpe | *Zgm | ~Yom
YIRIG | +You | *Xom | “Zsm
Z IRIG 'ZSM +XSM 'YSM

[RIG ORIENTATION

M

TZy

IRIG Misalighments from Ideal Stable Member Axes

(Angle in S/t;?:)

Term CM-IMU 34
%y -4
Lo -28
5z -8
Yox -22
J:Z,X + 9
by + 17

Block II G&N ‘
DEFINITION OF POSITIVE SENSE
IRIG INPUT-AXIS MISALIGNMENTS
with respect to
IDEAL STABLE MEMBER AXES



IMU S/N 34
AS208/CM 118/G&N 222

IRIGs FIPAs

X=8A117 X =3AT333
Y =8A102 Y =3AP334
Z=8A101 Z =3AP335



1BAPET
1BAP6Y
1BAP6Y
22nP69
29AP69
MYe9
SMYR9
5MYE9
TMY6EY
THYAY
TMYRY
THYE9
THYG9
IMY69
IMY69
TRY69

MASA Aa-117

TST IM0
L0C TYP ASSMN

CoMP VERTT
Ad4 C35

COMP FISPLFCT
AlUY CK5

CCMP FEVERIF
A4 CEs5

DEXO

ALYy C35

0.0y ¢~

.60 (- 2.2
69.2, #u.b

D.3 (- 3.8

TTLSF4+ TEL5P-

159 =
SUF TO A ATAH IN SPEC TY =

173

121

324

289

WEATL

c107
C 9B

FEF W3218

150
150
153
120 151
COUNRT
72
96 155
55

137 154

FOT HOURS

85,002
84,997
85,002
84.9927

84,997

85,003
84,936
85.002
84.997

84,998

BMY69 VIR

INYET ZOUIPHENT MALFUNCTICY

IMYB9 AHL CAd

GMY6E9 ALL CRZ

9MY69 Auy Ca3l

12Mv69 auu By

129YRY AQL CB2Z

12MY6HY ALY CB3

15%¥69 A4S CC1

15MY6% A4S CC2

1SMY B9 AUS CC3

T¥IT IKSTALLED IN IMN 5

TAURS ACI SPO Y 4B

TANE9 AD2 SPO ¥ 448

aA0R9 A03 SPC Y 4B SRR

gAT69 a03 SPO Y 48 c1z2?

8ATIE9 AG3 SPOD Y 48 c113 518
Y
Y

w

Y0 ABOFTID
.7

w

106 - 287 84,995 84,995 11.6
156

PPN

176 - 362 ' B4.993 84.994 10.1
155

L

31 - 318 85.002 495.001 1%.8

D2OoE TS ke

')

2 m I E NNl FE

e ow
[l Je BE N o e I 6 R
1
MEFRFNS Sa s Bw
e .
o
@

4
X
)
(73
-4

\ 4RY,FPEP

eI N - ]
- e L

40 - 351 45.008 1.6

v
[y

15869 A03Y 3P0 48 0 5.6 ~ 227 - 4y 85.001 0.8
35E69 A03 5PQ 4B G

160CH9 IMY S/AN 48 SHIPPER TO ¥
1BNOBI IMTT 3/N 48 RETHRWED TO
208069 A01 5PO ¥ 4B .
218069 A0 SPO Y 48 . J.4 174 - 240 C110 85.021 1.4
218069 A01 SPO ¥ 48 c114 682

21N069 MTLLIWATT IS LESS TPAN 2 w&, TUPRUGHOUT.

SFETO0 A03 SPO ¥ 44

SEET0 AD3 SPO Y 4%

6FETQ A03 SPO Y ul

AFETO A3 SPO Y u&

12FET70 YO FLIITD TRAYSIENTS AP
16F270 DATA AFTEP WILKEND STO
16FR70 A03 5CX Y 48
17FE70 DATA AFTEF OVERNTGHT 5

5
AT/ MKE.

~ ka2 (017

-l

+

K 0.7 - Yan - 528 85,016 0.0
TNT TN GFAVITY TEANSIENT TEST.
3T WITH ¥ S5A4 UP FOLLOWS (DIAG. 3B1).
- 8.3
E WITH ¥ S5Rh DOWN FOLLOWS.

PG INNa o
D e
WAD T w el S
1
-]
e

7]

Af

8a=117 COKTIHUED



DaTR
17FET0
187870
18FS70
18FETQ
1T9FETD
19F=70
19FET0
16MP70
12M¥ 70
19%Y70
I9MY 70
22HY70
228YT0
25MY70
27y 70

TaLo
13JL79
11aN 73
114070
3tapra
110CT0
1BNO D
188070

TRETQ

9pET70
28FEM

yme71
4MET

SMPFT1

THRT1

gMRT1

8MFT1
19MF 71
23R
23mr M1
318871
13AP71Y
T3APT1T
30APT
198Y 7
19y 71
31MY71
10JE71
10JE71
195ET
19371
30TETI
11IL71
11JL7¢

NASA BA=117

TST THn BEN

LOC TYP ASSH  5Y% NAT: ADSE A ADTA

A3 SCK ¥ ug 1.3 - 9,5

DATA AFTET NYERNTGHT STOFACE WTTH Y TA

a03 SCY¥ Y as 4 a1

AQ3 SCK Y 43 2.7 - 11.4

DATA AFTE® CVERNIGHT S$TNRAGT ITH Y TA DOWN

AQ3 SCK Y 4a 1.5 2.1

A03 SCK Y ug 1,4 - B4

INT S/4 U8 SHIPDED FFOY AC/MEE TQ KSC.

TMD S/N 48 SHTIPPLL EROM K5C TO AC/MKZ,

AC3 5P Y us - 1.1 - 7.4

A03 5P0 Y ug - 1.7 - 4.5

A03 3P0 Y ag - 0 - 5.5

a03 5P0 Y uf - 0.8 - 4,2

R0 5PO ¥ 48

VO FLUID TIANSIINTS APPAFEMT DUPING GRAVITY

IHN SsH 48 SHIPPTL FROM AC/RKT TO WR,

IUU S/N BB INSTATLID IH CM~T12 (GAHN 21T .

NSC SR Y 48 217 4.7 4.7 a.9

ADIAY POSTITCON § = 7.9

NEC GEN Y 48 217

K3C G&N Y 48 217

NSC GRY ¥ 48 217 1.1 1.4 - 0.2

RDIAY POSITIOW B - L,

IMP 5/% L8 SEIPRED FIOY NI T DELCR/YYE,
1.6

A0 SPC T ud [
AD3 5PD Y 48 0.,
AD3 SPD Y 4B

N FLUID TRARSIZNTS DE

DUTING GRAVITY

IMU 5/N U8 SHEIPPID FROY DILCO/%WT TD ¥5C,
THY 48 GEN 217 IFSTRLLED IF CH-112,
KOB 56N Y 48 217 0.3 13.8 6.1

ADIAY POSITIONM 4 T.1
X0 GEN Y 48

XOB GEN Y uy 217 -
ADIAY POSITIGKN 8

1.7

K94 GAN Y 4B 217 -
ADIAY POSITION 8 -
K9A GEW Y 43

%94 GEN Y s 217 - 6
ADTAY POSITIOM B - 1
K% REN Y 48 217 - i
ADIAY POSITION A - 1
KIA GEN ¥ UB

K98 REN Y 4B 217 -
ADIAY POSITION B -

DRSSP TELSF-

iIP FOLLOWS.

FOLLOWS,

- 290 -

TFANSTERT TFST.

15 -

30 -

- 160 =~

TRANSIENT TEST,

- 135 -

172 -

674

4R5

Jug

uar

200

114

WHTEL
FRT HOUPS

C113

916

299
n9%

1150
1174

1265

1286
341

1414

1521

85.0013

B5.016

8a-117

CONTINUED



DATE
249171
24311
243011
2131
26ILT
260171

TAOT7A

TRUTI
150cM

9un T

INOT1
TOND TN
198071
22FF72
29FE72

umy?73
25K¢71
29:Y73
1331373
133273
157873
30373
10AMTI
164073
144073
218073
24An73
28 AU T3

4sE73
100C73

NASA BA-117

TST I¥n G RAZFY
LOC TYP ASSN  SYS v ADSEA ADTA TFLS I5F- DI HOORS
K9 &aY ¥ 48 217 - 1.1 2.1 - C¢.7
ANTAZ POSITION 9§ - 4,8 .
PRI-LAONCH COYFINSATINNS "HT ~-2.8 ATSTA 15,0 ARIA =5.0
NBD WALUE INCNEPCTATED AT 27 475 52 41K n7r -1,3 '
KI9A G&EN Y 4UA 1h71
TH0 88 GRN 297 C¥-112 LAYNCETY, APCLLO 15,
I®0 ug GeN 217 C¥~112 ZTCAVEPET
19F6
IMD 48 SHIFBED Finw 18 T0 TIICO/MKE,
AQG SP0 ¥ 4g - .2 . - 15.13
AL 5P0 Y 4§ - 0.7 F.6
AOL SPD Y 48 83 - 274
NO PLOIC TRANSIZIXTS CDITFCTTD DMUPING AFAVITY TPANSTEZNT TFST.
ALC GEN ¥ LB - 1.5 7.2 - 11.5
ALC "EN ¥ 4R - 1.0 T.0 - 16.0 22U46
WNIT ASSIGNZD TQ MU-34, ¥Y=DNSITTCH RTPLACING BATLT,
SBé SP0 ¥ 34 - 1.9 - A.0 c113
SBA SPD ¥ 14 - 3.7 ., 8 - a4 - 13 <112
586 SPO ¥ 4 - 1.2 - 8.7
586 sSP0 X 14 - 2.8 7.0
10 YFEN TEANSTLYT OB5IIZVED TIPING AEAVITY TEST.
2185
586 5P X 34 1T - 269 .
586 SPD X 4 - 4.7 - B.Y 113
SH6 SPD X 34 ~ 3.0 3.8
Iwfl=134 SHIPEED TPoM DILLCN PO KSC.
IMU~ 34 THSTALLED IM C4=118 {54YLAB-4).
K98 &GN x 3¢ 222 - Ils #2 - &.7
98 3N X 34 222 - 1.5 4.% - 1.8
X983 GEN ¥ 34 222 - 0,4 5.3 1,8

I+

45,000

R5.000

BY4.998

I-

I

- ADOA

1.0

NN R
Pl
LU

BA=117 CORPLETED



G&N 222, CM 118, IMU 34, APOLLO IRIG BAll7, X AXIS
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¥ASA AA-102

TST Tw¢ GRY WHEEL

DATE nOC TYP ASSR  5YS HB™ ADSEA ADTR DELSF+ DFRLSF~ RDT HODES I+ i~ o LADNA
NOKE 3G 83.6, 70,2, 6.2 TG 58,4, 70.9, BR6.6 REF HS201

4UNOSH AU2 CSS c103

4NRN&8 MU2 CSS (= 4.5 { 1.1 4 2.3 cin? ~15.2
11KQ68 A4S CS5 (= 5.9} = 0.}1{~ &.1) 148 =16.8
14NO68 AU5 CSS (- 5.5} -~ 0,.1{- 5.1 1641 =15.9
198068 CoOMP. SELECT

198068 A44 CSS 417 112 133 BS.005 85.006
20N068 A4Y4 CSS 142

20N068 A4a C5S 46

26N068 CONP VEEIF TH + 0035

26N06B AUY CSS ~ 725 160 85,002 85,004
26068 DEMD T/F = 1213

26N068 ALy CSS - 225 152 44.997  84.997
27N0EB A44 C5S 141

4DFE6B TIB IM ALIRY = +0,1

SDEGS Aau4 CA1 - 2.1 - 1,5 - 9.4

SDE6B R44 CA2 - 2.6 - 1.0 = 9.0 + a2 5 84,998 84,998 -16.6
SDE6E aud CA3 - 2.2 - 0.9 = 10.5 149

BDEGR A4l CB1 - 1.9 = 1.3 = 10.6

BDEGB AUY4 CB2 - 1.9 - 1,3 - 1G.s - 181 uy B4.,997 BY.997 =17.7
8D86B als CB3 - 1.9 - 1.5 - 9.1 146

10DE68 a4y CC! - 0.6 - 2.7 - 8,7

10DEBE AUL CC2 - 1.7 - 2.7 - 7.4 - 159 163 ' BY4.997 B4.997 -15.8
10DE68 AW4 CC3 1.8 - 2,8 - 5.% 150

11DBGE AL2 CRT 117

12DE6S Ad4 CRT 153 514

10IA69 ACCERTEDR OF WAIVERRS C1241, C1234 £ 21412

. UNIT INSTALLED IN IMQ S/N 39Y,EEPLACING 7a-200

28JA69 AT SPO Y 39 0.6 0.7 - 284 217 A5.006 1.6
28JAh69 A17 5P0 Y 39 1.0 - 7.9

303269 AT SCK Y 39 - 0.4 - D1 1.3
I0IR69 AT SCK ¥ 39 - C.4 - 8.7 604

10FE69 A1T GEN ¥ 39 - 2.1 - D.6 - B.& =~ 264 148

10FF69 A17 GEM Y 39 - 1.3

TCFE69 AT GEN Y 39 - 1.5 659

26FE69 IMD S/N 39 SHIPPFD TO GAFC

6MR6Y G20 GEN Y 319 613 - 1.5 - 0.6 = 5.6 = 33} 206 ;1)

2mY69 G20 "EN Y 39 6113 - 2.8 - 5,6 = 17.6 = 249 2ng EEL

134969 GS5C GEX Y 39 613 - 3.7 - 1,1 0.2 - 119 198

134769 GSC GEN ¥ 39 613 - 4.9 4.6

138069 GSC GEN Y 39 613 - 5.1 9.5 756

130769 POSITIAN H ADIAY = -10.66
250CHY9 GSC GEN Y 39 613 ~ 5.7 - 0.7 = C.?7 = 142 160 821
2%0C69 aDTA POSITION B = =10.6

3IDESY GSC GEN Y 39 613 - 4.4 - 0.3 3.1 - 188 322 380

3bE69 ADIAY POSITICN B - 2.7
T1ERTD GSC GAN Y 39 413 922

JDAPTO GSC RN Y 39 613 942

TPYT0D THO 5/% 319 SHIPDED FEOM GARC TC AC/HXEI.

8A-102 COBTINDED
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DATE
129170
12970
12MY 70
120170
28mY70
281Y 70

1JE70
12370
161870
2u1%70
157178
20A070
204070
204070
208070
20am70
208070
34070
105E7D
220C70
220070
3110C70
108070

BJATI

BJAT
31871
24FETH
24FET
2HFETI
311871
114871
22881
ZWIETY
213N
2298
253871
273171
1180071
11871
314171
190C71
190C71

6IA72

67472
14PET2
14FET2
29FET2
224872
23Mp72

NASA RA-102

TST IME GER
LIC TY¥E ASSN 5YS5
ANS 5CK ¥ 39
ans 5CK v 39
405 SCK Y 3%

NO FLUIZ TRANSIZNTS

RO7 3P0 Y 19
RO07 SPD Y 3%
BOT SpC ¥ 39
A0T GREY Y 39 615

AA7 GAN ¥ 39 515
IHI} 5/% 19 SHITDED

IMU S/N 39 INSTAIL:

G5C GEN ¥ 39 615
ADTAY POSITION A
G5C GEN Y 3% 615
abray POSITION B
GSC REN Y 39 619
ADIAY POSITION &8
G5C GEN Y 39 615
GSC GEN ¥ 19 A15
GSC GEN Y 39 615
ADIAY POSITION 8
GS5C GEW Y 39 415
GSC G&K Y 319 K15
GSC GRY ¥ 19 615
ADIAY POSITION B
GSC GRN Y 39 615
GSC GEN T 39 615
ADTAY POSITION 8
G3C GEN Y 19 615
GSC GEN ¥ 39 £15
55C AN Y 39 615
Int S5/W 39 SHIPPLD
AQT SPO Y 39

a0?7 SPC Y 39

ROT 5PO Y 3%

NO FLUTD TRANSTENTS
THO 39 SHIPPED PRGM DELCO/MKE
Tl 39 INSTALLED IX

KOB G&N Y 19 615
ADIAY POSITION 8
KOB GEN ¥ 39 15
RDIAY PNSTTICH B
XKL GEN ¥ 39 615
ADIAY DOSITION B
K94 GEN Y 39 615
ADPIAY POSITION 8

™D SN 39 FEMOVED
TMU S/N 39 SHIPPTD

WHEX
NBD ADSFA  ADIA  DELSF+ LELSF~ RET
- 1.7 - 13.4
- 1.8 - 0.5 ciH
c108
DETZCTFL DWPIKG GFAVITY TRANSIEET TEST.
- 3.2 - 10.4
- 2.2 - 1.8 c110
-~ 48y 60
- 871 - 35
- 1.1 - 1.5 - 18.1
FTROM AC/MET TO GAC,
D IN LM=11 (G&M B15),
- 3.3 0.1 2.0 - 315 261
- 9.4
. 5.9
- 10.0
-2 - 1.5
- 94
- 1.3 0.1 2,31 - 244 114
- 104
- 5.1 3.8 6.8 - 294 au
~ 9.4
- 7.0 4.2 4.1 - 259 186
- 4.4
FROM GAC T9 DELCO/MEE,
- 101 - B.3
- 1.2 - 1.5
- 4B S0 c114
DETECTZD DURING GFAVITY TEANSIENT TTST.
T0 KSC,
L1
- 2.0 - 0.2 - 0.2 - 53D oy
- 3.4
- 11 - 1,8 - 5.3
- 11,2
- u.y 1.1 - 5.9 - 432 181
- 13.8
- 5.0 0.2 1.6
- 5.6

FROM LE~1Y DUE TO

HAD ¥-PIPA,

TRO¥ KSC TO DELCD/MKE.

L
Houzs

973

1016

1113

1156
1177

1231
1239

1263

1343
13155
1377

1664

45,007

85,006

aa-102

CORTINDED
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YASKk AR-102

TST Inn GH¥ WHEFL
EATE LOC TYP ASSY 5Y5 LR ADSE A ADIA DELSF+ DELSF~ PRDT HOUES I+ I- ID ADOA
SAPT2 AQT7 SPO ¥ 19 - 1.4 - 9.3
6APT2 A07 SPC Y 39 - 2.0 - 2.7 - 4an7 60 85.005
Z24Y72 K07 SPOD ¥ 39 - f.8 - 7.1
25mMY72 ADT7 s5PO Y 39 - MA - 2.8 - 407 7 a45.006
265272 SB6 SPD Y 319 - 0,3 - S.2
26SE¥2 5B6 5PO Y 19 - 0,2 0.0 - 397 185 85.000

26SE72 NOQ PLNID TRANSITNTS DETECTED DUSING SFAVITY TEHST.

10JA73 UNIT PBESMOVET FROM TRU=-19.

10J473 DNIT ASSIGNED T Iav-734, ¥Y-PNS. PEPLACES TCOM3.

T0JR?] 2078

124P73 sA6 SPD Y 34 - 751 - 2C2 84,4999

24AP73 SBE 5P Y 234 2 - 1.2

25RP73 506 SPO Y 34 2 - 1.3 0.3

25APT3 NO FLOID TEANSIENTS DETECTED DURING SFAVITY TEST.

I0APT3 2203

30AP73 SBG SPO kL 2.7

30APT3 SBG SPO n 2.4 - 1.2 C11u
2.0
1.0

3
0
C

29MY7T3 sB6 S5PO EL) - 9.4 clie

29n¥73 586 5PO EL - 2.1 - 673 =~ 228 CH¥13 BS.0Q0Q 0.1

304873 2363

13AU73 SB6 SPO ¥ 34 - 5%8 - 115 85.000

14473 SB6 SPO Y 34 2.5 - 1.3 ctis

15AU73 5B6 SPD Y 34 2.9 - 2.9

2140073 IMO~34 SRIPPED #roM DRLCO TG K5C.

244073 TAN-34 TINSTALLID TH CH-T118 (SKYLAB-U4).

204073 X9B GAEN ¥ 34 222 - 1.4 - 2.7 - &

28ATT3  ADIAY POSITINY=8 -1

4SET3 K9IB GEN ¥ 3u 222 - 1.4 - 2,9 -1

4SETI  ADTAY POSITION-A -5
3
9

o

100C73 K98 GEM Y 34 222 - 2.9 - 0.2 -
100C73  ADIAY FOSTTION-# -

BA-~102 COMPLETED
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CATE
19H0 68
20N068
20N06B
258068
28HD6E
288068
2980648
I0NO68

ApE6A

SDEAS

9PELS
10DE68
10DESS
10DE6S
10DEGS
10DE63

120568
12DE6E
Y2DE613
15DE6H
15DE6S
15DE6R
18DE6E
19DEGS
18DE6B
133469

2BJA69
283169
30J069
300469
10FE6Y
10FERY
10FERY
26FE69
6MRET
2IM169
tIAT6I
250C69
IDEEY
J1MRT7O0
30AP70
™MYIO0
12870
13y 70
138¥70
13870
1IMY70
2aMY70
1270

NASA 8A-101

TST Init GEY
LOC TYP ASSN SYSs ha:l ADSFA ADIA
55 84,2, 9.0, 57.3 1A 54.7, 6€8.8, 82,2
A4l Css
AL41 Css t 10.7 - d.m¢- I
A4l CSS 141 = 2.4y (- 0.5)
A42 CS5S ( 18.1) { 1.1 (-~ 6.6
BANK #2 C55 005 - UNIT DEGAUSSEC £ CS55 PERGY
A42 CSs { 12.8) = 3.1t 0.8
AU2 CSs5
A42 €SS [ 1.1 - 3.0) ¢ 2.7)
COMP SELECT
AU2 CSS
COMP VERIF
A42 CsS
DEND T/F = 1196.3]
AU2 Cs5
VIB IA ALIGN = -0,5
A4S Cal -
AUS CA2Z -
A45 Chl -
A4S cp1 -
AUS CB2
A4S CB1 =
R4u cci
Aay CC2
A48 CC3 1.6 .
ACCEPTED TN WAIVERS 1415 £ {1231 R:vV,
UNIT INSTALLED IX IKI S/8 307, RZPLACING TA-

IR
d LN D )
IR

EFWV N0 aeog

f = DO O -t =t

et L b DO L L B RO B
EOFfF O anw-~ta

A17 sPO 2 39 2.6 0.2

417 5Sp0 z 19 3.2 - 15.¢0
A17? sSCK z 39 2.3 10.3

AT17 SCX Z 39 2.8 ~ 15,5
A7 GEN Z 39 3.7 B.0 = 13.3
R1? GEN Z 39 3,2

AT GEW T 39 .0

INU S/N 39 SHIPPED TO GAZC

G20 GEN T 39 R13 1.7 f.46 - 15,4
620 GEN 2 39 6113 2.2 13.9 - Z20.3
GSC GRN 7 39 613 4,3 1.6 = 1.8
G5C GEN Z 29 613 k.6 0.7 - 104
GSC G&N Z 39 6123 4,9 1.6 - 8.2
GSC GEN 2 39 A3

GSC GEN 2 39 613

IMO S/N 39 SHIPPED FROM SASC TO AC/YKE,

A0S SCR 7 39 3.7 - 1.4
A0S SCK = 39 4.5 5.6

A03 SCK = 39
AO5 SCK Z 39
NO TLUID TRANSIZMTS DETECTED DUFING SRAVITY
n07 sPa 7 39
ADT SPO 2 39 3.9 “ 14,3

YHZFL
MRELSF+ LELSF~ RDT HOURS
SEF H5202
C104
€105
139
131
130
126
128
12 69 135
- 783 232
by 324 137
144 31y
138
11t 327
139
93 317
138 523
135
451 50
613
242 13
668
107 - 38 692
200 216 703
120 9y 76%
163 206 B32
21 104 849
Q35
955
c100
£109
c1o7 546
TEANSIENT TEST.
c105 1129

I+

45.002
85.002

85.002

85.002

A5.003

Bu.989

85.007

I~

ID

45,002

85.001

85.002

85,003

85.003

a4, 930

12.5
16.8
20.2
11.8

12,1

ADOA

1.0

Ba-101

CONTIRDED
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120770
16JE70
20JE70
153L70
204U70
3tan7o
30SET70
220C70
310CT0
3Inoto
832711
317471
24FFT1
28FRT
A1MR7
tiap
22PN
223N
22JE71
25JEM
273171
1177
31a071
190C71
6JAT2
14FE?2
29FET72
22MR72
23MR12
5ap72
6APT2
25nY 72
25KT72
265872
2685E72
265E72
103473
10IA73
10JA73
13AFP73
253871
25AP73
25AP73
30APT3
1KY73
1MY73
ERTS &
31mMY73
I03E73

NASH 8A-101

TST IKY GEY WHEFL
LOC TYD ASSH  SYS 5D RDSFA ATIA DFLYF+ TELSP~ 2RLT HOUPS
AOT sSPCQ 7 139 2.2 6.6 gy - 60
AOT GRN 2 39 615 227 = 1740
ROT GEN T 19 615 4,0 5.8 - 21,2 1126
twy 59 319 SHIPPER FRO% AC/KRT TD GAac,
I¥I 5/N 39 TNSTALLED IM LK-11 (REL 6%5).
GSC GEN Z 39 615 2.3 - 1.7 - 12.G 301 73
G5C GEN % 39 1% 1168
GSC GEN 2 3% 515 « 1190
GSC REN Z 39 K15 2.5 - 3.0 - 1u.8 221 11
GSC GEN Z 3% 615 12u4
GSC GEN Z 39 &15 1252
GSC G&N 2 39 615 4.2 - 2,9 = 11,6 138 38
G5C GAEN % 3% R1% 1276
GSC GAEN T 39 615 4,2 - 2.4 - 1u.2 297 55
GSC GENW Z 3% 615 1356
GSC GEN Z 39 6§15 1368
RSC GEN Z 39 RIS 1190
TMn S/ 39 SUIPPTD FREOM GAC TN DELCI/MKZ,
L07 SPO Z 39 1.5 - 15.%
AQ7 sPC Z 39 1.4 4.5 294 - 174 C113
§7 FLUID TRANSITWTS DETFCTEID DNFEING RFAVITY TERANSIENT TEST.
IND 39 SHIPPTD TEor DELCO/MKE TO X5C,
THU 39 INSTALLED I¥ LHM-11
KOB RGN 7 39 615 2.9 - Q0.1 = 13.7 =~ 13 204
KG0B G&N Z 39 615 2.1 - 1,9 = 15.8
K94 GEN 7 39 615 3.8 - 2.8 = 15,7 116 513
K9 GEN Z 39 515 5.3 - 2,3 = 10,0
14481
IM0 SN 39 PEYOVED FROM LM-11 DUE TO BAD Y-PIPA.
IM0 S/W 39 SHIPPED FRO™ KSC TO DTLCO/MKE.
A07 5PC T 39 4.7 1.4
A0T 3P0 2 3% 2.4 - 16,6 381 4
AQ7 SF0 2 19 3.1 - t2.2
ROY sPo 7 39 2.4 - 3.2 394 4o
SB& s5P0 Z 39 2.8 - 15,8
SR6 3P0 L 30 1.6 - 4.8 59u 140
MO FLUID -TRAMSIENTS DETECTED DNRING GRAVITY TEST.
ONIT REMOVED TROM TMU-39.
ONIT ASSIGRED T0 I4U-34, 7-PNS5. FEPLACES 7B169.
. . 2092
SBA SPO Z 34 176 - uu3
sSSP0 Z 34 - f.3 - 14,0
SA6 SPO 7 34 - 1.1 3.4
NQ FLUID TRANSIENTS DSTECTIFED NOREIKG GFAVITY TEST.
2237
586 SPO 7. 34 0,2 - 16,0
SR SPO 7 34 - 0.8 3.9 C114
SBE SPO 7 34 - 0,2 - 16.0 cin
586 SPO Z 34 1 3.9 135 - 187 ©112
2317

I+

85.007

R5.006

85.005
85,006

85.000

au.999

B5.000

4A-101 CONTINOED



L1

NASA BA-101

TST I GRS WHEIL

DATE LOC T¥P ASSX S¥S 3 ADSSA  ADIA  DZLSFe DELSF- BDT HOU3IS I+ i- 10 ACORA
13AU73 SAE 5PN Z 38 250 - 121 C115 84.998

15A173 SBE 5P0 7 34 0.4 - 17.0

15AT73 386 SPO % A4 - L 6.1

21ATT3 IND=34 SHIBPEDR FRO% DEICN TOD K5C.
2UATTY IMU=34 INSTALLED IW Cr-118 (SXYLAH~U4).,

2BAUTTI K9B GEW I 38 222 ek - 1,0 - 1.3 - 70 - 259 1.3
45=73 F9B GEN I 34 222 1.5 - H1 - 14,0 1.4
100C7TI X9B GREN 7 30 222 2.9 - 2.0 - 12.9 1.2

Ra-101 CORPLETED
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DATE
19JE67
1IMY68

5JEGH

9JEAB
18JE68
18JE 6B
30JE68
JDJE6S
30JP68
30JERB
31168

BADGS
15R068
1961768
1B5E68
235E68
245E68

10C68

4ocss
191869
190069
1THO69

4FETO
2TaP70
13AP273
26AFP73
26AP73
26AP73

6JE73
113573
16a1723
1600713
21au73
26au73
28A173

4sSE73
100C7)

Lac

su8

ONIT

403 SPO X 34 { 37y ( 0.88y ( 0.89)
D CRITERIA LIMTTS ZXCEI0ED. PIP DEGAUSSED
A03 SPO X 34 75 =0.0t -0.02
403 SAL X 34 { 0.0M
A03 SAL ¥ 34 { 0.01)
A07 GEN X 4 3wy 0.0%

403 SAL X 14 {=0.19)
AOT GEN ¥ 34 308 0.0B

IND S/N 34 SAIPPYD TO WR

NO2Z GER X 34 214 268 ~0.19

NOZ GAL X 34 214

NOZ GEN X 34 214 269 -0.26

HO2 GEN ¥ 34 214 13 -0.19

NSC GENW X 30 214 172 =0.65

RSC BEN X 34 214 160 -0.60

CM-110 SHIPPED Ta KSC WITH IWD S/N 34,
KOB GEW X 34 214 1G4 =0.52

INU S/N 34 SHIPPED FROM ESC TO MKE

SB6 SPO X 3a 219 -1.02 =0.98
sa6 SAL ¥ 34 {=0.88)
SB6 SAL T 34 (=0.90}
SE6 SAL X 14 (-9.92)
SB6 SPO X 34 269 -0.93 ~0.90
SB6 SAL X 34 (-0.89)
SB6 5PC X I4 279 -1.06 -1.06
SB6 SAL X 14 {=1.04)
INY-34 SHIPPED FROR BELCO TO KSC.
TM#=34 INSTALLEEL IM CH=-118 (SKYLAB-4).
k9B GEW T 34 222 369 ~-1.03

K9B G&N X 34 222 361 ~0.96

K98 GEN X 34 222 504 -0.98

TST
TYP

ACC

Imn

ASSR

ASSN TO
A0l SPR ¥ 1B
A03 SPE X 34
A03 SPR X 34
AFTER DEGANSSING AND ADJUSTHINT

HASK 1AP-333

G&Y DILTA 1 NfLL
3¥s 57 HIAS BIAS
118 0.00

IO 5/% 38 , %
{ 458) [ 0.27) ¢ 0.64)
- 1T (-0.93) (-0.93)
- 4 0.01 0.03

ROT-AL-WOB

]

GER

TOEQ MCN

ANGLE TRANS. CURSEET

51

214

LR
18
19
20

19

104,1125
104. 1100
106,1077
104,1055
104, 1085
104, 1068
- 9
- 34
- 12
- 52
INSTALLED
D.04 104.D964
-
0,03 108,1063
- 1
5.03  104.0963
- 7

3AF-1333 COMPLETED
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T T
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DATE

" 23JB67

13nys8
5JE68E
6JEGB
6JE6D
30JE68
30JE6D
30JE68
30JE68
313168
6A06S
15AU68
194068
185E68
235E68
2usE6d
[elad ]
19KR69
191769
175069
4PBTO
274070
131p73
271073
739873
129872
164073
17ADT3
LXTURE
263071
284073
4SE?3
100c73

NASA 3AP=334

TRANS.

0.03
.03
0,05

TST IMU G&¥ DELTR 16 NHLL  ROT=~AL-WOB
LOC TYP AS3N SYS SP BIAS  BIAS ANGLE
542 ACC -2 0,00
MNIT ASSN TO IMO S5/W 34 , ¥
AD3 SPR Y 34 (= 196) { 0.22) ( 0.21)
B03 SPF ¥ 34 - 25 =0.0t =0.09
APTER DEGAMSSING AND ADJUSTMENT
AO03 5P Y 34 - 2 1.3% 1. 30
D CRITERIA LIMITS EXCEEDED. PIP DEGAUSSED
AQ3 s5PC Y 34 168 0.02 =0,01
a3 SAL ¥ 3 (=0.0%) - 6 23
A03 SAL Y 3n { 0,03) 0 20
A07 GEN ¥ 34 129 0,19
AD3 SAL Y 34 (=0.16) 1 26
A07 GEN ¥ 34 83 0,15
IND S/N 34 SHIPPED TO NR
K02 GEN ¥ 34 214 = 45 0.06
N02 GAL ¥ 34 214 17
N02 GEN Y 384 214 15 .12
NSC GBEN Y 34 214 =~ 267 =0,38
NSC GEW ¥ 34 214 -~ 371 =-0D.18
CM=110 SHIPPED TO XSC WITH INMA S/% 34, GEN 214 INSTALLED
KOB GEN ¥ 34 214 - 039 -0.27
INU S/N 34 SHIPPED FROM KSC TO MKE
SB6 SPD Y 34 - 53t ~0,u48 =0.49
SB6 SAL Y 34 [=0.51) g 0
5B6 SPO Y 34 = 478 =0.41 =0.40
5B6 SAL Y 38 (=0.35) 7 26
SB6 SPO Y 3u - 494 =0.71 -0.32
SBE SAL Y 34 [=0.33) 5 26
IMO=34 SAIPPEL FROM DELCO TO KSC.
TMU=34 INSTALLED IN CM-118 (SKYLAR-4).
R9B GEN Y 34 222 - 831 =0,26
K9B GEN ¥ 34 222 = 421 =0,20
K9B GEN ¥ 34 222 = 083 ~0./8

TOEQ MOW
CURPENT

14,1810

104,2230
04,2283

14,2275

104.2268

108,2376

100,.32201

1064,2233

3AP-338

CONPLETED
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£2

13InY68
SJE68
9JEGHE
9JE68
18JE68
18JE68
303268
3D0JE68
30JE&8
303E68
313168
6AUGH
15A068
19068
18568
235268
245P68
10C68
40ChS
19MR 63
198069
178069
4FET0
27ap70
164P13
27aP73
TJET3
12JE73
16a073
168073
21A073
248073
26073
45E73

H

ASK JAP-315

TST 1IN0 GAEN CELTA 15 NULL BOT=AL=WOER TORD AOW
LOC TYP AS5SN SYS 57 BIAS BIAS RNGLE TEAYS. CHRIEMT
DNIT ASSN TO IMU S/N 34 , 2
AD3 SER T 33 { 246} [ 0.55} [ 0.46) 14,0280
RESELECT NULL/COINCIDENCE PESISTOP
AD3 SPP Z 34 {2531 {=1.14} ({=-1.0B) TO4. D 3un
A03 SPRE Z 3% 0 =0.00 0.07
APTZR DEGAUSSIKG AND ADJUSTMENT
L02 5P0 7 38 - 10 0.B3 a.B86 14,0129
D CRIPESRIA LIMITS EBXCEEDZD. PTP TEGANSSED
A03 SPO Z 34 129 -0.0% -D.0n9 104,.3130
403 SAL 2 34 {(=0.05) - 12
A03 SAL Z 3U { 0.28) - 12
AOT GEN Z 34 175 0.17
R03 5AL Z 34 [ D.25% = 44
A07 SEN Z 34 f8 0.15
INT S/ 34 SHIPPED TO 42
NOZ GEW T 34 214 - A 0,13
ND2 GAL % 34 274 - 59 - 1%
W02 56N 2 3L 214 - 92 0.16
W02 GEN Z 34 214 - 3R 0.05
N5C GEN T 3% 214 - 48 D.12
N5C GEN Z 34 274 - 261 0.15
cm-110 SEIPPED T RSC WITH IKD S5/N 34, GEY 214 INSTALLLD
KDB GEW Z 34 214 - 318 0.15 .
I%l S/H 34 SHIPDED FENM KSC TO PKE
SB6 SPO Z 34 - 309 d.09 D.08 0.05 104.0¢37
5B6 SAL I 34 {=0.18) = 18
5B6 SPO Z 34 - 284 0.19 D.22 D.0% 1DL.0G6A
SA6 SAL Z 34 { 0.200 - 17
586 PO 2 34 - 291 .12 0.22 0.03 104.N100
SB6 SAL 2 34 { 0,26y - 17
IMU~-34 SHIPPEL FPA¥ DFLCO TO K5C.
T#0-34 INSTALLED IN CM-11R (SEYLAB-4).
X9B GER Z 34 222 - 209 0.20
K98 GEN Z 34 222 - 259 0.23
K9B GAN T 34 222 - 210 b.21

100C73

3aP-335 COMPLETED
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STANDARD DEVIATION (10) OF THE IRIG AND PIPA
PARAMETER UNCERTAINTIES USED FOR
- MISSION PERFORMANCE SUMMARY
CM 118 IMU S/N 234

PARAMETER

=
[t
i~

IMU Axis

PiPAs

Data Compilation Period
8/28/73 - 10/10/73

Accelerometer Bias (cm/secz) 0. 03 0.03 0.01

Scale Factor (SF/SF ppm) 5 8 22

IRIGs

Data Compilation Period
8/28/73 - 10/10/73

Bias Drift (MERU) 0.4 0.6 0.9
ADSRA (MERU/g) 0. 4 1.2 0.4
ADIA (MERU/g) 3.5 1.4 2.1
ADOA (MERU/g) 0.0 0.2 0.1

Data is based upon performance in the IMU. Point-to-point stability

operation is much better than the ahove data. .

PROPOSED GYR(Q AND ACCELERCMETER
PERFORMANCE COMPENSATIONS

PARAMETER

IMU Axis x Y z
PIPAs

Accelerometer Bias (cm/sec?) -0, 98 -0.18 +0, 21
Scale Factor {SF/SF ppm) +400 -480 -230
IRIGs

Bias Drift (MERU) -0.3" -2.9 +2.9
ADSRA (MERU/g) +5 0 -2
ADIA (MERU/g) +2 -4 =13

te

“Compensation selected as NBD +. 5

25



Dictionary of Terms

ACC Acceptance Test Data

ACD After Cooldown

ACE A, C, Electronics (presently Delco Electronics)
ADJ Adjusted

ADOA Acceleration Sensitive Drift Due to Acceleration along the OA
BCSW Binary Current Switch

BIA Bias Adjusted

BUSS High, Low, or Nominal Direct Current Test
CDN " Post Coocldown

CQL Component Qualification

CRQ Component Requalification

CRR Retest after Minor Adjustment or Resistor Changes
CRT Retest Data

C55 Short Servo Test

CVR Component Verification

DGl Degaussed IRIG

DGS Degaussed

F/F Float Freedom

FST Final Stability

GAL Guidance & Navigation PIPA Alignment

G&N Guidance & Navigation System Measurement
GP Gaussed PIPAs

HBS Hi Bus Voltage

I&A Inspection and Acceptance

IsSS Inertial Subsystem Data

KS(C Kennedy Space Center

LBS Lo Bus Voltage

MW Milliwatt

NAR North American Rockwell {presently Rockwell International, Inc,)
NBS Nominal Bus Voltage

00s Out of Spec

RDT Wheel Rundown Time, Seconds

RI Rockwell International

26



APPENDIX

ELECTRICAL POWER REQUIREMENTS

This section was extracted from the MIT/IL Report E-1142 (Rev. 59)
"SYSTEM STATUS REPORT". It is included in this report for convenience.

Electrical power and energy reporting is based upon the inflight spacecraft
sequence of events for the Design Reference Mission as developed by the Apollo
Mission Planning Task Force (AMPTF}. (Reference GAEC Report Volume II -
LED-540-12, dated October 30, 1964),

The accompanying diagrams present the power drawn through the spacecraft
circuit breakers. It is assumed that power is drawn from the spacecraft's primary
+28VDC supply and a 400 ¢ps-115 VAC single-phase inverter.

Intermittent power peaks can exist, ﬁérticularly during operation of displays
and controls at random times. The energy content in these peaks is considered

negligible,

All values (except those mentioned above} are actual expectied levels of power
at 28.0 VDC. They are based on measured values on G&N systems 207 and 208 for
the Block II Command Module., No margin factor has been applied to protect against
pogsible differences between G&N systems and spacecrafis, Thus, these values

should not be taken as "not to exceed' extremes.

The following Interface Control Documents serve as the guidelines for

reporting power figures.

CM Block II MH01-01327-216 "G&N Electrical Input Power'' signed 15 July 1965.
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BLOCK II GUIDANCE & NAVIGATION LOAD ON PRIMARY +28 VDC COMMAND MODULE
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Figure A-1
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