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IITI_ODUCTION

PUP.POSE

The Apollo Operations Randbook (AOH) i8 the primary means of documenting l.q descrip-
tions and procedures. The ASH is publlahed in two separately bound volumes. This information
is useful in support of program manes-sent, engineering, test, flight simulatlon, and real-
tlme flight support efforts,

DESCRIPTION

Volume I describes the I_ eubaystmu and equipment.

Volume II contains crew operational procedures: normal, backup, abort, malfunction,

and emergency. These procedures define the sequence of actions necessary for safe and effi-
cient subsystem operation. The procedures are verified during vehicle and component testing
end simulations.

Norautl procedures are used when 811 subsystems are operating properly. Backup proce-
dures are used to accompllsh the objectives of the normal procedures, when equipment failure
or other anomaly prevents use of the normal procedures. Abort procedures cover crew sctivlty
for abort modes. _tlfunction procedures provide symptoms, diagnoses, and corrective actions

for subsystem malfunctions. Emergency procedures deal with situations that require immediate
action to avoid or a11evlate a hazardous condition.

Changes to volume IX _rLll be submitted through HSC CG2. GAC changes bill show Justi-
fication and authorization, and bill be submitted to LM Crew Systems for approval.

RESPONSIBLE CONTRACTOR ORGANIZATION

At GAC, the sinsle point of contact for the procedures in volume II of the AOH is the
Head, 1.14 Grey Systems Group, Systems Engineering Section, U4 Project, Grunman Aerospace Cor-
poration, BethpaBe , N.Y. 1171&. The LH Crev Systems Group is the centre1 coordination and
control agency in providlns LM subsystems procedures for use by NASA in training flight trey-

man and mission support personnel. The LH Crew Systems Group ensures that all data are

current and technically correct.

Basic Date 26 September 1971 Chonge Dote Poge_...i'.-_- _
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FORMAT

NORNAL/BACKUP PROCEDURES

Norsal/backup procedures are presented in the follovlns sequence: basic modular oper-
ational blocks, subsroupa of functional tasks or subsystems, and n_erlcal sequence within
subsroups. The follovin$ parasraphs explain the tabular format.

The "CP.EWNAN" column indicates which crevmesnber i8 assigned to perform the specific
procedure. The follovln8 abbreviations ere used in this column.

CDR .... Commander
.... Cmumnd Module Pilot

LI4F .... Lunar Nodule Pilot

The "PNL" coluln indicates the location of a particular control or display, by panel
number or equipment desisnation. (See fisure E-1 and E-2.) In addition to the panel numbers,
the follovin| _uipRnt desisnation8 are used in this column.

ACA .... attitude controller assembly
ALSEP . . .

EC$ ....
HESA . . .
PGA ....
PLSS . . .
RCU ....
TTCA . . .
UTL • • • •

+Z27 . . .

Apollo lunar surface experiment package

alismaent optical telescope
ECS module
modularized equipment stovase assembly
prusure garuent asseubly

portable life support 8ysten
remote control unit
thrust/translation controller assembly

utility lisht panel
+Z27 bulkhead

The "PROCEDUIUE$" colulm contains sroupe of steps, or overall tasks, Involved In per-

foruin8 a complete operation.

The "PJO4ARXS" column provides the constraints and rationale that support the opera-
tional procedure. The scope of thls Inforuatlon will Increase as the procedures are refined
throush contlntued application by GAC and NASA durin S mission simulations and real-ties mission
operations.

Controls and displiys are identified by their respective placards. Lengthy placards
have been shortened herein. The follovin8 abbreviations ere used for controls and displays.

taut It ...... caution annunciator
CB ......... d-c circuit breaker
CB/AC ....... a-c circuit breaker
coup taut It .... component ceutlon lIsht
coat ........ continuous rotar_ control

and ........ meter, SeEs, or digital display
lnd pvr fail it . . indicator power failure light
It ......... It|hi
pb ......... puehbutton switch (except pushbutton/light)
pb/lt ....... ptmhbutton/lisht
eel ........ detent rotary witch
sw ......... tossle switch
tb ......... talkback
tv ......... thumb_heel control

vlv ........ mmually operated valve
vRFn It ...... varnin 8 annunciator

NOTE

HASTER ALAIO4 - on (or off) £ndicates

that bor_ NASTER ALARN pbllts and the
audible tone are on (or off).

Basic Date 26 September 1971 Change Date Page ii
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CONTINGENCY PROCEDUI_S

Contingency procedures comprise abort, Nalfunction, and emergency procedures.

Abort Procedures

Abort procedures are not included at this time. They may be supplied by NASA st a

later date.

Malfunction Procedures

Halfunction procedures enable recognition of subsystem malfunctions, determination of

their cause, isolation and/or correction of the failure, and determination of the effect on

the subsystem and the mission. The procedures cover all sisniftcsnt single failures. To pre-

vent the procedures from becoming complex and unmaneseable, double unrelated failures are not

covered. The malfunction procedures are arranged by subsystem, or subsystem section (PGNS,

AGS, CES, DPS, APS, etc), in a three-column for_t explained in the following paragraphs.

The "SYMPTOM" column contains logic blocks that allow entry into the malfunction pro-

cedure. When applicable, data under these blocks explain and qualify the symptom or condition.

The symptoms are arranged numerically within each subsystem or subsystem section.

The "PROCEDURE" column contains a step-by-step logic flow diagram, consisting primarily

of action blocks, decision blocks, and failure blocks that enable failure correction end

isolation. Caution and warning blocks are included for conditions, vhich, if not corrected,

may degrade the operational inte3rity of a subsystem or may adversely affect trey safety.

Remote event symbols refer to related remarks, to another step of the procedure, or to a step

in another malfunction procedure.

The "REMARKS" column contains supplemental data related to, and referenced from, the

logic blocks in the "SYHPTOH" and "PROCEDURE" columns.

Emerlency Procedures

Emersency procedures loller the same format as normal/backup procedures.

Basic Date 26 September 1971 Change Date Page_ ill



LMA790-3_
APOLLO OPeRATiNg M&NOSOOK

CHANCE REQUEST SUBrEgION GUIDELINE

I. Be specific in your recoumendstlons or comments; for exoJmple:
• When recounendlng changes in text, provide nay text to replace the old.
• When pointing out technical errors, provide new technical data.
e When 8ugseutln$ deletions, speclf7 exactlTwhat should be deleted.

2. Consider the following when preparing recomuendatlons:
• Are data in usable engineering units?
• Does arrangement of data facilitate use? If not, suggest appropriate change,.
• What areas need revision? Be specific.

3. If you have knowled|e or sources that could be used to update any part of the handbook,
provide thls information and cite references.

4. Indicate specific technical or administrative problems that may be created by the handbook
contents or format. Suggest specific changes to eliminate these problems.

5. Note the inpact on, and relationship rich, specifications crlterls, constraints, etc. that
this handbook should or should not have.

6. GAC personnel usa C_kC form No. 3163 (7-70). The followlng information is keyed to, and

explains hey to fill in, the C_C change request form:

_This is left blank the GAC change numbers are assigned by LMby originator.space
Publications.

_The originator shall indicate whlch vehicles are affected by the change request.

Enter the date that the chenSe request is initiated.

The originator she11 enter hls nsne, department, and telephone extension.

Enter the vehicle ,unbar that appears on the title page of the ASH, Vol It, to whlch the
change request is _ttten.

Enter the basic or change date that appears on the title page of the ASH, Vol 11, to
which the change request is vritten.

Q Enter the ,unbar of the page affected by the change request.

Enter the ,unbar of the paragraph affected by the change request.

Enter the number of the step and, if necessary, the number of the line affected by the
change request.

Explain, in detail, the change being requested.

Explain, in detail, the reason for the change.

The cognisant C.AC 8ubsystmm engineer shall initial and date all change requests.

@ _eth_8 r GAC disposition shall be made by the heed of I.M Cr_ Systems. He ,hall indicate
the change request Is approved or disapproved, sign hl, full name, and fill in

the date of disposition.

_o_ "_ NASA di|positlon shall be made by the _C Change Control Board. A representativet_e board shall indicate whether the change request is approved or disapproved, sign
his full name, and fill in the date of disposition.

The I_C Control Board shall all dates.Change assign suspense

Basic Date 26 September 1971 Change Date , Page_ iv
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7. NASA personnel use MSC forn No. 482 (Ray Ju_ 68). The foil.vine information is keyed to,

end explains how to fill in. the MSC change request form:

_Q _ The originator ,hall enter hie nasa, organization, end the date that the change

request is initiated.

_ This space Is left blank by the originator. MSC change numbers are assigned by the MSC

Change Control Board.

_The originator shall indicate which vehicles are affected by the change request.

_ Enter the title of the manual, including the vehicle number that appears on the title

page, to which the change request in written.

Enter the document number to which the change request i8 written.

Enter the number of the page affected by the change request.

Enter the basic or change date that appears on the title page of the ASH, Vol II, to

which the change request is written.

Enter the number of the step and, if necessary, the number of the llne affected by the

change request.

Explain. in detail, the change being requested.

Explain, in detail, the reeeon for the change.

If applicable, enter pertinent remarks.

_ w_.th_er CAC disposition shall be.d. by the head of LM Crew Syetas,. He shall indicate
the change request is approved or dtsapprovadp sign his full name, and fill in

the date of disposition.

tin,1 dispo,ition shallbe.d. by the Chart,ControlBuard. ^ raprn-
.ant.tire of the board shall indicate whether the change request is approved or dis-

approved, sign his full name, and fill in the date of disposition.

The MSC Change Control Board shall assign all suspense dates.
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APOLLO OPERATIONS HANDBOOK. VOLUME II CHANGE REQUEST

INITIATED BY _ DEPT. TELEPHONE EXT,

DOCUMENT AFFECTED

VIEHICLEQ(IBASIC/CHANGEDATE(_ IPAGENO.O I PARA. NO,(_

DETAIl CHANGE IN EXACT WORDING

I STEP'LINE NO.(_

®

REASON

®

SUBSYSTEM REVIEW@DATE

GAC DISPOS_ T ION

APPROVED @l HEAD. CREW SYSTEMS SIGNATURE _DISAPPROVED I DATE SIGNED@

NA_,A _I_Pg_I TI(_N

It. At _t$3
7-70

GAC ChsnKe Request Form
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INITIATED BY@
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TITLE(_

CREW PROCEDURES CHANGE REQUEST

Qg_VM_NTAF_E_TgO

OEIAIL C,HANGEIN EXACT WORDING

®

REASONI

®

®

D OI SAPPROVEO i i

FiNAl. I)tSPOSITION
_'CO D _ i [_N_TLJI (I _ _J E" SIG_E_ SL)SP ENS( _AT[

D,,,..o® ® ® ®
_'_01SAPPROVEO
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HSC Change Request Form
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4,8-7

4.8--23

4. i0-14

4.10-32

4.10-81

4.4.17

4.4.7

4.4.11

4.4.11

4.4.13

4.4.13

4.4.13

4.4.13

4.4.13

4.4.13

4.4.13

4.4.13

4.4.13

4.4.9

4.10.i.6

4.4.2

4.10.3.2

4.8.2.1

4.10.2.3

4.8.2.1

4.8.3.1

4.10.1.1

4.10.1.2

4.10.2.1

Add. 651

Add. 652

Add. 653

Add. 656

Add. 657

Add. 665

Add. 662

Add. 700

Add. 701

Add. 7O2

Add. 703

Add. 704

No. 06

No. 07

No. 41

00107

00114

00514M, P

Bit 4

Bit 4

Bit 2

Bit 1

Bit iO

Bit 9

Bit 15

Bit 14

Bit 13

Bit 12

Blt 11

Bit 10

Bit 9

Bit 8

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Blt 2

Blt 1

00016

2A

15

12a

9a

16
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Cllange No. Date Change Page No. Para No. Step ;Jo.
Incorporated Affected Affected Affected

1597

1599

1600

1601

1602

1604

1605

1606

160 7

1608

2001

2002

2003

2004

2005

2006A

200 7

2008A

2009

2010

7-1-71

7-1-71

7-1-71

7-1-71

7-1-71

9-26-71

9-26-71

9-26-71

9-26-71

9-26-71

7-1-71

7-1-71

7-1-71

7-1-71

7-1-71

7-1-71

7-1-71

7-1-71

4,4-19

4.4-4

4.4-3

4,4-5

4.6-41

5.2-58

4.13-45

4.13-46

5.2-31

5.3-IOA/10B

5.4-5

4.4.7

4.4.1

4.4.1

4.4.1

4.6.1.37

Symptom I

4.13.7.1

4.13.7.1

5.2.7.2.2

5.3. lO

5.4.5

5.4-6

4.6-19

4.6-20

4.8-19

4.8-25

4.10-72

4.10-118

4.10-120

4.10-123

5,2-15

4.4-55

4.8-22B

5.2-1715.2-18

5 . 2-50A/5.2-50S

5.4.6

4.6.1.14

4.6.1.14

4.8.2.2

4,8,3.1

4.10.1.7

4.10.3.3

4. i0.3.3

4.10.3.3

5.2.4.1

Symptom 4

Symptom 2 & 2A

5.2-51

5.2-52

5.2-53

5.2-54

5.2-53

5.3-9

5.3-10

5.2-24

5.2-53

4.15-27

Symptom 3

Symptom 4

Symptom 6

Symptom 7

Symptom 6

5.3.1(}

5.3.10

Symptom 1

Sy_tnm 3

4.15.1.13

5.2-50 Symptom 1

5.2-50A/5.2-50B Symptom 2 & 2A

5.2-58 Symptom 1

4.2-12 4.2.4

4.2-15 Fig 4-6

ac

V

ap

1

3

8, 10

2

3

8

30

1

4

12

Add. 317

5b
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Change No. Date Change Page No. Para No. Step No.

Incorporated Affected Affected Affected

2011 7-1-71

2012

2013

2014

2015

2016

2017

2018

2019

2020A

2021

2022A

2023

2024

2025

20 30

2031

3158

3166A

7-1-71

7-I-71

7-1-71

7-1-71

7-I-71

9-26-71

9026-71

7-I-71

9-26-71

9-26-71

9-26-71

9-26-71

9-26-71

9-26-71

9-26-71

9-26-71

7-1-71

7-1-71

4.1-5

4.1-7

4.2-58

4.6-54

4.6-$5

4.10-76

5.2-36

5.2-36A

5.2-40

4.13-14

4.13-15

4.6-18A/4.6-18B

5.4-15

5.4-16

5.4-16A/16B

4.1

4.1

4.2.31

4.6.2.11

4.6.2.11

4.10.2.1

Symptom 1

Symptom i

Symptom 5

4.13.1.10

4.13-1. i0

4.6.1.13

5.4.12

5.4.12A

5.4.13

5.4-17

5.2-39

5.2-36B

5.2-38

5.2-39

5.2-36B

5.2-36A

5.2-37

5.2-51

5.3-11

5.3-12

5.3-12

4.6-13

4.6-15

4.6-28

4.6-9

4.8-12

4.8-15

4.8-18

4.9-I0

4.9-II

4.10-11

4.10-29

4.10-45

4.10-66

4. i0- 80

4.9-8

4.9-12

4.9-12

5.4.14

Symptom 3

Symptom 1

Symptom 2

Symptom 3

Symptom 1

Symptom 1

Symptom 1

Symptom 3

5.3.12.1

5.3.12.1

5.3.12.1

4.6.1.9

4.6.1.10

4.6.1.19

4.8.2.1

4.8.2.1

4.8.2.1

4.8.2.1

4.9.1.2

4.9.1.2

4.10.1.1

4.10.1.2

4.10.1.3

4.10.1.7

4.1o.2.1

4.9.1.2

4.9.1.2

4.9.1.2

7

12

3

2,3

3

4

2 thru 6

7 ti_ru 21

7

1 thru 6

5 thru i0

1 thru 6

1 thru 18

6

7A

8

6

7

5

5

i0

14

19

16

16

8

7

6

8

13

ii

19

20
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Change No. Date Change Page No. Para No. Step No.

Incot'porated Af leered Affected Affected

4.8-22 4.8.2.3 1, 2, 3,3181A

3191

3193

3196

3197

3198

3199

3201

3202

3203

3204

3207

7-1-71

7-1-71

7-1-71

7-1-71

4.3-26

4.1_Y-22

4.1_'-20

4.15-22

4.15.42

4. I0- 54A

4.10-54B

4.10-34B

4.3.6.3

4.13.2.4

4.15.1.9

4.15. I. I0

4.15.2.4

4. I0.1.6

4.10.1.6

4.10.1.6

7-1-71

4.10-79

4. i0-84

4.10-102

4.10-102

4.6-19

4.6-20

4.8-8

4.1o.2.1

4.10.2.1

4.10.3. i

4.1o.3.1

4.6.1.14

4.6.1.14

4.8.2.1

7-1-71

7-1-71

7-1-71

7-1-71

7-1-71

7-1-71

4.8-9

4.8-11

4.8-13

4.8-14

4.8-14

4.8-15

4.8-16

4.8-17

4.8-18

4.8-24

4.8-25

4.8-25

4.8-23

4.8-27

4.3-26

4.3-27

4.2-46

4.2-47

4.3-10

4.5-5

4.5-6

4.6-3

4.6-4

4.6-5

4.6-19

4.6°25

4.6-29

4.6-30

4.8.2.1

4.8.2.1

4.8.2.1

4.8.2.1

4.8.2.1

4.8.2.1

4.8.2.1

4.8.2,1

4.8.2.1

4.8.3.1

4.8.3.1

4.8.3.1

4.8.3,1

4.8.3,1

4.3.6.4

4.3.7

4.3.1

4.3.I.3

4.5.1.4

4.6.1.1

4.6.1.3

4.6.1.5

4.6.1.14

4.6.1.18

4.6.1.2(}

4.6.1.20

1, 2, 3,

4

35

25

42

2A

2C

2D

12

24

16

18

2

3

4

6

9

ii

13

14

16

17

18

20

8

9

i0

II

12

1-6

I, 2j

21

4

2

162

2

2

2& 3

8

i

3

4, 5

4, 5,

3, 4
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Change No. Date Change Page No. Fara No. SLep No.

Incorporated Affected Affected Af fec ted

3207 7-1-71 "

3208

3209

3210

3211

3212

3213

3214

3215

3216

3217A

7-1-71

7-1-71

7-1-71

7-1-71

7-1-71

7-1-71

7-1-71

7-1-71

4.6-30

4.6-30

4.6-31

4.6-36

4.6-47

4.6-48

4.6-58

4.9-4

4.9-12

4.9-14

4.9-18

4.10-21

4.10-38

4.10-63

4.10-71

4.10-71

4.10-115

4.10-126

4.11-5

4.11-6

4.11-6

4. ii-i0

4.6.1.21

4.6.1.21

4.6.1.23

4.6.1.29

4.6.2.5

4.6.2.5

4.6.2.14

4.9.1.1

4.9.1.2

4.9.1.3

4.9.2.1

4.10.1.1

4.10.1.2

4.10.1.7

4.10.1.7

4.10.1.7

4.10.3.2

4.10.3.3

4.11.1

4.11.2

4.11.2

4.11-2

5.4-10

5.4-10

5.4-11

5.4-14

4.6-48

4.10-114

4.10-118

4.10-125

4.15-37

5.4.8

5.4.8

5.4.8

5.4.10

4.6.2.5

4.10.3.2

4.10.3.3

4.10.3.3

4.15.2.2

4.13-48

4.13-49

4.10-90

4.10-91

4.6-67

4.6-67

4.6-67

4.6-68

4.2-28

4.13-16

4.13-16

4.15-27

4.2-10

4.2-22

4.3-9

4.13-5

5.4-24

Symptom 1

Symptom 2

4.6.3.2

4.6.3.2

4.6.3.2

4.6.3.2

4.2.13.7

4.13.1.11

4.13.1.11

4.15.1.13

4.2.3

4.2.13.2

Figure 12

4.13.1.i

5.4.20

1

2

2

1

lb

3c

2c

8

19

3

la

26 b

20b

2

27

28

151,

17b

19

22

2

19

6

9a

9b

2

4d

i0

lh

9

2, 3

Remark 3

Ne_

I0

IO

24

27

2_

35

9

5a

9a

8

15

1-10

Basic Date 26 September 1971 Change Date Page xxvit
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Chant;e No. Date Chanse Pase No. Para No. Step No.

Incorporated Af fec ted Af fec ted A f fec ted

5.4.213218

3220

3221

322l

3223

3224

3225

3226

3227A

3228

3229

3230

3231

7-1-71

7-1-71

7-1-71

7-1-71

7-1-71

7-1-71

7-1-71

7-1-71

7-1-71

7-1-71

5.4-24

4.13-45

4.6-66

4.6-67

4.2-28

4.2-34

4.2-43

4.2-44

4.13-17

4.13-17

4.13-27

4.1-11/4.1-12

4.1-9

4.14-3

5.4-24

4.10- I08

4.10-118

4.10-98

4. i0-102

4.10-102

5.2-45

i, ix, x, xii,

xili, xvl, xvil

4.13.7.1

4.2.14

4.2,19

4.2.22

4.2.23

4.2.24

4.2.24

4.13.2.1

4.13.2.1

Table 4-2

4.1

4.1

4.14.1

5.4.22

4.10.3.1

4.1o. 3. I

4.10.3.1

Symptom 4

4.2-1

4.2-17

4.2-60

4.3-8

4.3-9

4.3-23

4.4-1

4.4-2

4.4-6

4.4-10

4.4-11

4.4-12

4.4-13

4.4-15

4.4-16

4.4-19

4.4-21

4.4-22

4.4-25

4.4-26

4.4-27

4.4-29

4.2.7

4.2.31

4.3,1

Fit; 4-12

4.3.4.2

4.4.1

4.4.2

4.4.4

4.4.5

4.4.6

4.4,6

4.4.7

4.4,7

4.4.7

4.4.7

4.4.7

4.4.7

4.4.8

4.4.8

4.4.11

7A

18

25

8&9

21

17

12

1-9

1

I

8

PP,::S 19

A{;S 17

I

7

2(}

knu
[

41, 42

O5

17, 27, 30,

44

67

06, 07

46

63, 69

71, 72, 77

9q

31
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Change No.

3231

Dace Change Page No. Para No. Step No.

Incorporated Affected Affected Affccced

7-1-71 " 4.4-30

4.4-31

4.4-33

4.4-34

4.4-39

4.4-45

4.4-47

4.4-49

4.4-50

4.5-3

4.5-5

4.5-9

4.5-15

4.5- 24

4.5-25

4.5-28

4.5-32

4.5-33

4.5-37

4.5-40

4.6-6

4.6-7

4.6-8

4.6-8

4.6-8A/4.6-8B

4.6-9

4.6-10

4.6-11

4.6-11

4.6-16

4.6-18

4.6-20

4.6-21

4.6-22

4.6-23

4.6-24

4.6=26

4.6-28

4.6-29

4.6-29

4.6-30

4.6-31

4.6-32

4.6-32

4.6-33

4.6-33

4.6-36

4.6-37

4.6-38

4.6-39

4.6-39

4.6-41

4.6-42

4.6-43

4.6-44

4.6-47

4.6-49

4.6-50

4.6-56

4.6-57

4.6-59

4.4.11

4.4.11

4.4.13

4.4.13

4.4.13

4.4.13

4.4.13

4.4.14

4.4.14

4.5.1.2

4.5.1.3

4.5.1.6

4.5.2

4.5.2.3

4.5.2.3

4.5.2.5

4.5.3.2

4.5.3.2

4.5.3.9

4.5.3.14

4.6.1.7

4.6.1.7

4.6.1.7

4.6.1.8

4.6.1.8

4.6.1.8

4.6.1.8

4.6.i.8

4.6.1.9

4.6.1.11

4.6.1.13

4.6.1.14

4.6.1.15

4.6.1.16

4.6.1.17

4.6.1.18

4.6.1.18

4.6 .i. 19

4.6.1.19

4.6.1.20

4.6.1.20

4.6.1.22

4.6.1.24

4.6.1.24

4.6.1.26

4.6.1.27

4.6.1.28

4.6.1.30

4.6.1.32

4.6.1.33

4.6.1.34

4.6.1.37

4.6.1.39

4.6.2.1

4.6.2.1

4.6.2.5

4.6.2.6

4.6.2.6

4.6.2.13

4.6.2.13

4.6.2.15

=

=

2

I

Ic

Id

1

IB

2

2

3

4

7

7b

2

2

2, 3

6

6

3

3

6

5, 6, 7

3

i, 2

9, i0

4

6

2

3

I

1

2

1

7,9

=

2

1

6

Ic

2

--
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Chani;e No. Date Chense Pa8 • No. Pare NOo Step No.
Incorporated Affected Affected Affected

3231 7-1-71 4.6-64A/B
4.6-67
4.6-69
4.6-71
4.6-73
4.6-76
4.6-79
4.6-80
4.6- 82
4.6-83/84
4.7-1
4.7-4
4.7-14

4.7-18

4.7-23
4,7-26

4,7-27

4.7-28
4.7-29

4.7-30
4.7-31
4.7-33
4.7-34
4.7- 34A
4.7-40
4.7-43
4.7-44
4.7-44A/B
4.7-47
4.7-48
4.8-3

4.8--6

4.8-8
4.8-10
4.8-11
4.8-13
4.8-15

4.8-19
4.8-19
4.8-20
4.8-.22
4.8.24
4.8-25
4.8-26

4.9-1
4.9-3

4.9-4
4.9-5
4.9-6
4.9-6AI6B

4.9-7
4.9-11
4.9-12
4.9-13

4.9-14A/B
4.9-16
4.9-16A
4.9-16B
4.9-22
4.9-23

4.9-25

4.9-26

4.6.3.1
4.6.3.2

4.6.3.3

4.6.3.5
4.6.3.5

Ft 8. 4-19
4.6.3.6

4.6,3.8
4,6,3.9
4.6.3.10

4.7.1.1
4.7.1.2
4.7.1.3
4.7.1.4
4.7.1.4
4.7.1.4

4.7.1.4
4.7.1.5

4.7.1.5
4.7.1.5

4.7.2.1
4.7.2.2
4.7.2.3
4.7.4.1
4.7.4.3

4.7.4.3

4.7.4.3
4.7.4.4

4.7.4.4

4.8.1.2
4.8.2.1
4.8.2.1

4.8.2.1
4,8.2.1
4.8,2.1
4.8.2.1

4.8.2.1
4.8.2.2

4.8.2.2
4.8.3.1
4.8.3.1
4.8.3.1
4.8.3.1

4.9.1.1

4.9.1.1
4.9.1.1
4.9.1.2

4.9.1.2

4.9.1.2

4.9.1.2
4.9.1.2

4.9.1.2

4.9 .I.4
4.9.1.5

4.9.1.5

4.9.1.6
4.9.2.4
4.9.3.1

4.9.3.1

4.9.3.1

3

22, 23, 24, 25
1, 3

5

4
1
1

11
5

2, 3
8
9
9
1
2

3,4
3
3

3

7,9

3

7,8
1, 2
3

2A, 3
7
8a
11

15, 16
21

5

5,6
8, 9
II

6

8

i0

7

7

17
19

34

2, 3
5

I0, Ii
4
4

5

12

16, 17
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Change No. Date Chanse Page No. Para No. Step No.
Incorporated Affected Affected Affected

3231 7-1-71 4.9-27

4.9-28A

4.10-1
4.10-3
4.10-14

4.10-15

4.10-16
4.10-17

4.10-22
4.10- 23
4.10-24
4.10-27

4.10-28
4. I0- 29

4.10-32

4. I0- 34
4.10- 39

4.10-40

4.10-45

4.9.3.1

4.9.3.1

4.10.1.1

4.10.1.1

4.10.1.1
4.10.1.1

4.10.1.1

4.10.1.2

4.10.1.2
4.10.1.2
4.10.1.2

4.10.I.2
4.10.1.2

4.10.1.2

4.10.I.2
4.10.1.3

4.10.1.3

4.10.1.3

20

28

14

14, 15
18

4.10-46
4.10-48

4.10-50

4.10-52
4.10-54

4. i0- 54A

4. I0- 54B
4.10- 65
4.10-73

4.10-77

4.10-78
4.10-79

4.10-81
4.10-82

4.10.1.3
4.10.1.3

4.10.1.4

4.10.1.5
4.10.1.6

4.10.1.6

4.10.1.6
4.10.1.7
4.10.2.1

4.10.2.1

4.10.2.1
4.10.2.1
4.10.2.1

4.10.2.1

19

1
5
6a
7a
10
14

6

4.10- 84

4.10-85

4.10-86
4.10-90
4.10-9 3

4.10-97
4.10-98

4.10- I00

4.10-101

4.10-102
4.10-107

4.10-109

4.10-111
4.10-115
4.10-i19

4.10-120

4. I0-126
4.11-2
4.11-3
4.11-7
4.12-1
4.12-10

4.12-11
4.12-20

4.12-21
4.14-2
4.14-5

4.10.2.1

4.10.2.1

4.10.2.2
4.10.2.3
4.10.3.1

4.10.3.1

4.10.3.1
4.10.3.1

4.10.3.1

4.10.3.1
4.10.3.2

4.10.3.2

4.10.3.2
4.10.3.2
4.10.3.3

4.10.3.3

4.10.3.3
4.11

4.11.1
4.11.2

4.12.9

4.12.9
4.12.10

4.12.10
4.14.1

4.14.4

7

2A

2c
7

9

9
12

16

18
22

25

4

5
6

13

18

19

3

9
15
3

4
17

2

1
8

8
15

5
2
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ChanBe No. Date Chanl_e Pase No. Para Ilo. Step No.

le.corporar.ed Affected A f fec r,e_ Af fe c ted

3231 7-1-71

3232

3233

32 34

3235

3236

3237

3240A

3242 _

3243

3244

3245

3246

7-1-71

7-1-71

7-1-71

7-1-71

9-26-71

9-26-71

9-26-71

9-26-71

9-26-71

4.1.9-34

4.15-36

5.2-12
5.3-1

5.3-2
5.4-1

5.4-2

5.4-3
5.4-10

5.4-II

5.4-14
5.4-15

D41 D5
Dl2t D13 m
D14, DI6

5.2-4
5.2-5
5.2-6
5.2-9

4.6-50

4.6-52

4.15-34

4.15-34

4.1-5

4.1-5

4.5-3
4.5-5
4.5-6

4.6-31

4.10-9 6

4.11-3
4.11-11

5.2-8

4.7-27

4.2-45
4.2-46

4,2-47

5.4-25
5.4-31

5.4-35

4.15-30

5.3-12

4.13-45

4.1 3-46
4.13-46

4.10--106
4. I0-106

5.2-63

4.15.1.20

4.15.2.1.6

SSR-I

5.3

5.4.1

5.4.2
5.4.8

5.4.8

5.4. I0
5.4.12

Table D1

Sympton i
Sympton 2

Sympton 5
Sympton 4

4.6.2.7

4.6.2.9

4.1

4.1
4.5.1.2

4.5.1.3
4.5.1.4

4.6.1.23

4.10.3.1

4.11.1
4.11.2

Sympton 2

4.7.1.4

4.2.26
4.2.26

4.2.26

5.4.23

5.4.24

5.4.25

4.15.1.16.2

5.3.12.1

4.13.7.1

4.13.7.1
4.13.7.1

Symptom 3

5, 7

7
9

1

7

8
3

3
2

2

PG3S 5
1

PC,.IS22

9b(2)

All
All

All

I thru 24

1 thru 19

i thru 32

8, 9

3

7F, 7G
8

PGNS 28
AGS 27

xxxii
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Change No.

3247

3248

3249

3250

3251

3252

3253

3254

3255

3256

3257

3258

3259

3260

3261

3262

DaCe Change

Incorporated

9-26-71 5.4-6

5.4-8

5.4-9

5.4-11

5.4-13

5.4-14

5.4.6

5.4.7

5.4.8

5.4.9

5.4.10

5.4.11

9-26-71

9-26-71

9-26-71

9-26-71

9-26-71

9-26-71

9-26-71

9-26-71

9-26-71

9-26-71

9-26-71

9-26-71

9-26-71

9-26-71

9-26-71

4.6-61

4.6-62

4.6-66

4.6-67

4.1-8

4.2-4

4.2-9

4.6-63

5.2-18

5.2-8

5.2-16

5.2-17

5,2-17

5.2-18

5.2-20

5.2-14

5.2-14

5.2-8

5.2-16

5.2-19

5.2-33

5.2-58

5.2-59

5.2-60

4.6.2.18

4.6.2.18

4.6.3.2

4.6.3.2

Figure 4-2

Figure 4-4

4.2.2

4.6.2.1

Symptom 4

Symptom I

Symptom 1

Symptom 3

Symptom 3

Symptom 4

Symp tom 9

Sy_pt am 1

Symptom 1

Syrup Corn 1

Symptom 1

Sy_tom 7

Symptom 4

Symptom I

Symptom 3

Symptom 4

Step No.

Affected

18

25

14

3

w
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PARA

4.2

4.2.1

4.2.2

4.2.3

4.2.4

4.2.5

4.2,6

4.2,7

4.2.8

4.2.9

4.2. I0

4.2.11

4.2.12

4.2.13

4.2.13.1

4.2.13.2

4.2.13.3

4.2.13.4

4.2.13.5

4.2.13.6

4.2.13.7

4.2.14

4.2.15

4.2.16

4.2.17

4.2.18

4.2.19

4.2,20

4.2.21

4.2.22

4.2 23

4.2 24

4.2 25

4226

4227

4228

4229

42 30

4 2.31

4.2.32

LMA790-3..LM
APOLLO OPIRATION$

TITLE

Subsystem Activation .................

Inlt_al Entry Status Cheek ..............

EPS Activation & Checkout ...............

Primary Glycol Loop Activation ............

Circuit Breaker Activation ..............

Primary Sublimator Activation .......... • • •

Lighting Activation & Checkout ............

Utility Lights Activation & Checkout .........

AOT Lighting Check ..................

COAS Lighting Check ..................

Caution & Warning Array Checkout ...........

Timer Electrolumlnescent (EL) Numeric Check ......

Set Mission Timer ...................

ECS Activation & Checkout ...............

Consumables Check ...................

Glycol Pump Check ...................

SUIT ISOL Valve Check .................

02 Supply Activation .................

Suit Fan Activation, Checkout, and Water

Separator Check ....................

02 Demand Regulator Checkout .............

In-Flight 02 Demand Regulator Check (Alternative) . . .

Crewman Connect to LM ECS ...............

Crewman Disconnect Transfer Umbillcal .........

ARS/PGA Pressure Integrity Cheek ...........

VHF Activation & Checkout ...............

_|F B Simplex Check ................. ".

S-Band Activation & Checkout. Using Omnl Antenna . . .

S-Band Steerable Antenna Activation and Checkout . . .

Low-Power S-Band Backup Voice, LBR Check With

Steerable Antenna ...................

S-Band Ranging, Voice, and Telemetry Check ......

S-Band _! Check ....................

Secondary S-Band Transceiver & Power Amplifier Check..

S-Band Backup Voice & Keying Check ..........

Ascent Battery Activation & Checkout .........

APS Tamp/Press Prepressurtzetlon Check ........

DPS Temp/Press Prepressurlzstlon Check ........

DPS Pressurization & Checkout .............

RCS Pressurization ..................

RCS Hot/Cold Firing Check ...............

Landing Gear Deploy ..................

PACE

4 2-2

4 2-2

4 2-5

4 2-9

4 2-10

4 2-16

4 2-16

4 2-17

4 2-17

4 2-18

4 2-19

4 2-20

4.2-20

4.2-21

4.2-21

4.2-21

4.2-22

4.2-23

4.2-23

4.2-24

4.2-27

4.2-28

4.2-28A

4.2-29

4.2-31

4.2-33

4.2-34

4.2-34

4.2-40

4.2-43

4.2-43

4.2-44

4.2-45

4.2-45

4.2-48

4.2-49

4.2-50

4.2-54

4.2-57

4.2-61
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SYNPTU PROCEDURE REMARKS

4 Q

L Rate D'ro test fails

,YES

YES
rate needle repeals at

zero?

¢°
e needles deflect ,n one GYROTEST POSRT SW

[directiononly? FAILED CLOSED

' IN°rate needles peg in both

I [ d_rectious?I

I +YES, ®

II I_R2ATI E SCALE SW FAILEDOFF

i Ii J
I
I
I
I
I
I
I
I
I
I
I

s
r--1

R_'G/RNG RT pwr/s_g i J

fad It J I

I II

ill,, tJ ckforsho_
F r cb (It}FLT DISP RNG/RNG RT

o(

cb/kC BUS A:RNGIRNG gT - o_
& cannot be reset?

1 Ck for _n

ocb ElL)_T DISP: RNG/RNG AT-

open

Pwr/si I fail It -off?

I
tie'rtonrf: I

Siva( lost I

I
A-O _r d-c poorer to I
iod lost

I
512 I(HZ from timing

equipment in PCMI'EA I
Io_ I

I

I

I

I

I

I

I

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
(
I
I

.... SYIdFrOId i

Needlesatzero? _T_O F[SF ROLL _ O_EST VOLTAGE LOST OR

I GYRO TEST POS RT SW

ONE TWO FAILEDOPEN

,_J
GYRO TEST ROLL SW FAILED

O Tesl all _hree axes _nboth direc-
tions

INTO UNAFFECTED AXIS OR

DOUBLE GYRO FAILURE

m,J t°l Dy,a,,,ccW
: eOUID OONT- AG_

eMODE CONT iAGS)-A__
HOLD

mATT CONT (3)-MOD£_
$ACA -cmd mnvr m axis 111

IMonltor forsmonth rate

w_thdamping GYRO TEST ROLL SW FAILED

YES OPEN IN AFFECTED AXIS

I Response norm _

NO

I'll eATT CONT [affected axis]
- PULSE or DIR

RATE GYRO FAILEDiN

eGUID CONT r,;rpoNSAFFECTED AXiS

l

2-') _---4.._ Remoue_nerto,n.RNG,RNGRTINDS,ORTEO
eOtber cb-open

(_Asaump(_o_ RATE SCALE-2S°'SEC
_ut switchfailed open when tesl
was run Failure results m selec-

tion of S ,,'secondscale

YES

range & range rate can be dis-

e_ Eli) FLT OlSP: RNGIRNG RT- /RNG RT (NO FALLEO OUt TO _ played _ OSKY as backup to

I I oP_. I IRNGIRNCRT,,_
i )Pwr/ail foil It - off? i I RNG RT ind I

(_ AGS rate command lost for af-
fected axls If roll 0r p,tch AGS

DPS burncepab:htylosl

Obghl ms normally on when power
is suophed and kndica?o_is not

used b'_ _elec_edsou;De:PCNS

AGS LR oT RRi It e_ther _r';,ul

Slgnal_oesto zero light goes on

Light may flash randomly if range

rate _s • 10 tps Neither condit-
ion indicatesmalfunchon Since

PGNS outpui_S suDohad IO mdl-

Carol only during avelage g at
powere(1_escent or ascent PONS
_s no_ considered in the _alfunc-

tlOn analya_s

,I
Ver_ status of in(I-driving Source. _ 9J

• Select alt display source (when

operatinl_.

mRa_r - Ck xmtr pomer sigml
strength Fm which display source is

I eAIJ,-CkoOerationvieDEDA, pwr/sig fail R-off?

Sourceoperatio| nmlBally?
i

f°
peCorrect Sm,crcemaffuncti_ J

F_OCEOUR(

Failure between RNG/ALTI MON s_ and MODE SEL sw

RR I ei_ler LR or AGS (_

I_ly I_ LR or AGSoutput or selector
line to BNG/RNG RT iod failed

jor _S 0nly _'

L-_ Failure 04 indicat_

Failure of mode select lOlli_

cOmmon line. or timing [from I
PCMTEA), or indicator, j

(_RR range end range rate may be
displayed d a and i b and Yor c) are

lrue

a RR locked on tOCSM

b P20 inprocess

c Monitor VI6 N78:

RI Range XXXXX nor

R2 Range rateXXXX X f_

(_ display sourcesAlternahve

a RR range. _ange-rate - N78
b LGC range,range-ratee -

NS4 Of R31 in process by
V83E3

c LGC lahlude, longitude, alt-
itude - N43 [ifP21 In p(_-

teas)

d LM altitude ih)- DEDA 337

e AItit_e rate (I_)DEDA 367

t LM - CSM range - DEDA 317

g LM- CaM range - fate DEDA

h LGC altitude alhtuda rate:

N63 (duringaverage g in po_-
er,_' ,_c'e_ _

N94 (during average g m paw-
bed ascent)

30'OL_-IOt 6

REMARKS
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W_| I rainl oJ_erve_.

or INI_O i_.S

]YES i 7[ OROOLLpe4

ORlY._.operot_r_? j _ oF'DAiI&2-1NRTL (_

: ORDEALFAILURE
] Tot_ offdfi_oy norm?

ePisceFDAIs_ eli inertial _

sources YES /_TO ORMANU_
BothFDAIsalree? _ pROD1rM

I

l"
N

Ab_n'_l tote_art?
OoN'rKNOW

I'ZI CompareZrm_le_es

e¥4_
eVl6 fl20E
eMnw to0 0 0

NO D_(Y& P(_S toterart
e@ee?

___: YES

z_J s,i_:h,n_t

NO oATTMON- PGNS CO_ZEROFROMLGC
,,ml- Tm_ artnorm? FAEF._

t=]'"s.,t:hio_t
eA_ MON- AGS MO FDA_TOTALATTDISPLAY

Totale?1nor_? _ FAILE._

YES

SwitchinputtOother[DAI

o,ATTMON PGN$(other
-- ONEFOAlTOTALATT

FDAi) IYES DISPLAYINTERCONNECT
lore)art norm_' _ FA&UR[FROMP_NS

ii il

I',,r
IMU/FDAIINTERFACE
FAIL[P

me

eATTMON(_-AGS_ ¢l_ 5edri'_t_fromore

so_ ony . I

' YES _NO

AGS/IMUelilome_llust "0_|slm_tompresmdin
complete? one_is on_:'

NO

Switchinlxit tootherFOAl _|
I

eATTI/_ - AC_(Ot_er _ _
FOAl) -- A(A/FOAJINTERFACE

Total_ norm? ' FAIt._D

ONEFOAlTOTALlIT _TT ]_I,_1.AYINTERCOHNECT MOSt(2]- P(_...SS
FAILUREFROMAG_

@ Od_al rm and inmBil _tal it
'erode_ a_ i_Mical l mm-
m p_ orbi_ p_,od. W_tiq ]

@ Fadlwleoy lieo01_ to01_
m_#,_s too_r n R)AI

@ Lidd_l not Iid_ de,rid a_
m_ er mommlmlnmt_r

AGS-IMU a_ilnmen( capo_lity
lost A_il_1AGSby backupmethod.

Faitu_einr.Judeso_M sixlMU
outputli-rm_Gk_Af_e.

(_ FIPlureincludes:
One_ Ux AE_ou_petd_mmls
f_led
O_ of_ree/LEAretur_ linesfailed

5"/S1¢_Jdeolwlrts ineffect

@ _de dimt_ Io_. Po_Ste I_lte
mo_ment my be duet_ vib_s-
bon.

I A300t_ 1019

J PIOCFOURE
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SYMPTOM PgOC£OURE REILMIItS

i
I

F'DAJlit error a_l

Ill
I
I
I
i
I
I
I
I
I
!
I
I

I
I
I
I
I
I
I
I
I
I
I

lm I

I
AGS lit error zero _ !

it _heuld be noeze_ JI

Norllsefly nonzero _ J
GUID CONT - _ I

_oE corn_Y-AUT0 I
_ =ZOO00or _000 I

_,o _ -_ I
NmoEcorn_Gs- ATT I
_- ne;trll I

or I
_ COrn-AGS !
UOOECOrn_,S; - kuT0 I

I
I
I
I
I

lb !
, I

A_ #tt error _r, zeto _J 22

[ wh_ it should _ zero

NonIly zero _ I

I

Aft MON sw?
21 Switch irc_t sOUrCe.

AGS eATT MON-

i AFt error norm?

'r

J s_et_ input source.
oATT MON -

Ait error ripen?

[E,

j Swit_ inOut to other FOAL

AU MON -kGSiother FOAI} !YES
J Aiterror no_m?

lNO

l,i l
NO

Ir

All M?

YF.S

V
NO FDA1ATF ERRORDISPLAY

FAILED

Switch input to other FDAI (,._ "_

d- --
YES mATT MON - _ (other SIGNAL PATH FROM PGNS TO

YES O_E FD_#AT)"ERROR DIS-

Ait error norm? Rt.AYFAILED

----.,
ONE OFTHREE LCCAT? ER- iI

RORSIGNALS FAILED OPEN "_ eAT? MON (2] - AGS
ON BIASED.

Q
N

SIGNAL PATH FROMADSTO

ONEFDA_ AT? ERRORDiS-

pLAYFAILED

A_ axes? _" _ 1._

/ ONEOFTHREEkFA AT? ER- .._ oATT MON (2)- PGNS

YES RORCHAN FAILED OPEN. eGUI0 CONT - PGNS

GUID CONT sw? I _ AUTO DISCRETE(_4) FAILED J
i OFF. !

MOOE CONT (AGS)_? oMOOE CONI (kGS) -AUTO ACA OUT-OF-DETENT RE- i

AFt error zero? LAY FAILEDCLOSED

LUNAR SURFACE FLAG FOLLOWUP DISCRETE FAILED

FAILED SET. ON.

_m_ .._ GUtOCONT-_wiffresuit .._ONEOF THREEAEAAT? ER- oATT MON (_ - P_G_

NORCHAN FAILED BIASED. in abnormaHvehicle dynamics oGUIO CON1 -

cueCONT-_

HOLO
or

MoO_cornO_Gs_- kl"T

or

_ GUIO CONT m?

PGNS

'r

L +000007

YES

i

/

PRIG ACA OUT-OF-DETENT ,
INO Ait error z'erodurini m_r ? YES SW FAILEDOPEN,

!

®®

YES OUT-OF-DETENT FOLLOWUP

Ait err;N_ero? RELAY FAILED OFF. i

O A_tu_e error diso_ay lost for d-
fected FDAI _ty for selecled

source

i
kit error zero? _ AUTO OiSQZETE FAILEDON. '

e_l_ _'l _- _

$_of detent GUID CON? PATHOF
YES FOLLOWUPDISCRt'TE FAILED

Ait error zero? _ OfF

FOLLOWUPOlSCR_E FAILED

OFF

I

(_ Failore affects displays onty

(_ FDAt attitude error d_Sl_tayw_llshow
erroneous nonzero va_ue in affected
ax_s

(_ AC.S e/tittle enor competat)r_s
limited to attitude ho_

(_A_ _utmnatic starts'st® of MPS

_ost AGS com_tatiofls and dis-

plays are _naffacted, ezceot for
atlitu_e error

(_AGS capability re-attitude hold

mares only in auton_atl¢ mode

Q AJI AGS ait_tude capabilitiesho_d

are Io_t

(_ Check and reset lunar surface flaE
If flag fai_ed set, JIGS guidance

steerin_ t_t.

(_ Capability of AE.k atti-chenEing
tude h_d inertiel refere_e solel_/

with ACA I_'t

(_lf in P_/(S,hlilure is to

Z - azis Steefing tf in A_. at_itode
Cam he est_i_ed only vie

OED/L

(_A new attitude cae be esta_bhelsed
br

a ATT CONT-P_JI_

b _ODE CONT (AG_ - A_ HOLO
c ACA-_n_,JVer to _ attitude

d Key OEDA C575 ÷ (30000[

e AT? CONT-MOD_ C_

_oor,_,,_.Ico,e

PIt0CBU_

Basic Dote 26 September Xg?l
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LMA790-)-LM
APOLLO OPERATIONS

5.2.1 GUIDANCE r. CONTROL FLIGHT DISPLAYS

Table 5-1. CAC FLT DISP Procedure Entry Sheet

S_ Page

S vmpt_n No. No.

FDAI art error abnormal

AGS art error zero when it should be nonzero

AGS art error nonzero when it should be zero

1

Is

FDAI total act abnormal

FDAI OFF flag appears

RaCe d/splay abnormal

RaCe gyro CeeC fells

RNG/I_C, RT r_r/slg fall It

2

2a

3

4

5

5.2-4

5.2-4

5.2-4

5.2-5

5.2-5

5.2-5

5.2-6

5.2-6

kslc Date 26 September 1971 Change Date p_ 5.2-. 3
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APOLLO OPllltATIO4qS

5 • 2 MALFUNCTION PROCEDURES

The malfunction procedures enable recosnltion of subsystem malfunctLons, decermlnaClon of
their cause, correction or Isolation of the failure, and determination of the effect on the
subsystem and the scheduled mission. The procedures cover ali significant sln_le failures.
To prevent the procedures frombecommLn8 complex and unmanageable, double unrelated failures
are not covered. The malfunctLon procedures are arranged by subsystem, or subsystem section
(PGNS, AGS, CES, DPS, APS, etc), in a three-column format as fellers:

S_npto_ CoZumn. S_com loglc blocks in thls column alloy entry Into the
malfunctlon procedure. When svplLcahle, data under these biocks ex_laln
and quallfv the symptom or condition. The symptoms are arranged numer-
ically within each subsystem or subsystem seccLon.

Procedure Column. This column contains a sce_-hv-stev loRic flow dlaRram,
conslsclns primarily of action blocks, decision blocks, and failure blocks
that enable failure correction and isolation. Cauclon and warntn_ blocks
ere included for conditions, which, if not corrected, nmv de_rade the oner-
atlonal integrLty of • subsystem or may adversely affect trey safety.
Remote event symbols refer to related remarks, to another step of the

procedure, or to a step in another malfunction procedure.

Remarks Column. Thle column contains supplemental data related to, and
referenced from, the loglc blocks in the "SYMPTOM" end "PROCEDURE" column.

Basic Date 26 September 1971 Change Date Page 5.2-2
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GUIDANCE&CONTROLFLIGHTDISPLAYS

PRIMARYGUIDANCE& NAVIGATIONSECTION

CONTROLELECTRONICSSECTION

.DESCENTPROPULSIONSECTION

REACTIONCONTROLSUBSYSTEM

ENVIRONMENTALCONTROLSUBSYSTEM

Basic Date 26 September 1971 Change Date Page 5.9--1
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5.2.2 PRIMARY GUIDANCE & NAVIGATION SECTION

Table 5-2. PGNS Procedure Entry Sheet

STm Pase
Symptom No. No.

TRACKER It

ISS warn it

TD_P it

GIMBAL LOCK It

LGC warn Ic

RESTART It

ALT It

VEL It

RNDZ RDR taut It

NO TRACK It

LGC test

1

2

3

&

5

5a

6

7

8

8a

SSR-1

5.2-8

5.2-8

5.2-9

5.2-9

5.2-9

5.2-9

5.2-10

5.2-10

5.2-11

5.2-11

5.2-12

Basic Date 26 September 1971 Change Dote Poge 5.2-_.____7
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LM325Z, LM3259

SIMIPTOM PROCEDURE REMUK$

TRACKER

m

®[
-- TRACKER LIGHT LOGIC

TRACKER It- off? PROG _t- on (00515)? FAILURE

YELLOW

Light m if data-_ocl is
I_t or RR CDU fails while

RR is under LGCcontrol

Z

RED

Li_t on if:

IMU f=ls

ICDU lads

P|PA f_ls during thrust

,I
I
, '_I
I 503 _arm •it_in 60 seconds ? ( I

III

I

I _] "i
I TRANSIENT CONDITION
I
I

I

I eVeri'l_ performance with MSFN,I
I
t I
I

LOSS DE DATA GOOO DIS.-

| CRETE TO LGC

I
z I
I

YES

Ck RR COU
: E ERR MON -- RNO___ZZ

• V56[ -- terminate track-

in(

• V4[N72E -RR coarse align

• LOAD N73 T_E

,'-OCSOOE

• PRO

I • VOd NI2E 00005 00002
I • PRO

l • Vl6 N72E

DSKY reglsters& FOAl error

I needles displayinput shaftand trunnlm angles?

YES

_J CDU FAIL DETECTION
CIRCUIT FAILURE

!_ FAqLURE

ir ®

_._ Manual RR acqu_slhon

• Perform P25 or AGS acqurs_ho_

steering

• RADAR TESL MON- AGC
eRATL_ERR MON- RNDZ RADAR

•X POINTER SCALE-as des_re.d

eRNDZ RADAR- SLEW

Slew antenna untilRADAR

SIGNAL STRENGTH peakl

• Perform sine - lobe check
•flNOZ RADAR-AUtO TRAC)_

ePerform AGS Manual Rendezvous

Radar LM State Vector U_ate

_G It o., I YEs_21 O,sp_aya,arm:., ] ,_1I .vos._E

_NO )" eRecordal odes ,.... II b eVer'f' lal'_e "Hh MSFN
' eRSET YES _ before swltchmg to all

gu(dance sys 4tMSFN Js
ISS & PRO(; Itsremain off'_ _ TRANSIENT ISS CONDITION

unavailable tr_bleshoot

m'_Jc 1 NO w,th_t s.,tchinRguld....
W_ OR LGC OUTPUT

| CHAN FA(LURE

JJ
eGUID CONT,A_._

03777 'eft thrustin¢ comolete b_rn 04777

before c_tlnuinl 10777

Alarm cocJe? _

O7777
m

joc777 ,,,

9 ] PIPA ck i

I

I
I
I
I

I
I
I
I
I
I
I

1 ,I ®
I /.,! _couA_Oc_ :
m •Vl6 N20E

J •Mnvr LM:

# Yaw-O°
Pitch - 0_

RuB - 0 _

• VdO N2OE - Zero ICDU's

i eCon_are PGNS Iota,) &tt

display with N20 Oisplzy.

PGNS FOAl & DSJ(Y registersI Ia_ru? 1I ,

,, CO
I

• MODE CONT

I (PGNS)-9__E
I •V37E OQE

I ev43E

I FL V2] N22

I eLondico__¢es
R1+00325

| R2+00325

| R3+00325

I
PGNS FOAl•trot needleS

I ==loaded _Wue_?
I

I _ YESI

l _ j_m LGO INPUF c_
FAILURE

I

,,-,- 1

IDDO, DIISECTION FAILED.

eVI6 N2IE

Any re[ister zero or

>,_O co_nts/min?

YES

!'l Sta_cW
• Establish art N_4L i

eVl6 N20E

® _'_) j .C_are I_,NS & AGS (_
FOAl total atl & OSKY

ICDU DYA ) _NSF_I t¢_attorRl _ L_ h_PUTC/_A_IFAIL_E_CTION FAILED. i R2, R3 drifting ? ,

,M,FAI=. I "
p_erdown

oc_II) _NS:

IMU OPfl-open

_m PIPA FAILURE - DETECTIONCIRCUIT FAILED

--I_ PIPA FAILURE

PIIOCEBU_

Q NO q may On,TRACK |l,_O be _t

{_oes npl represent malfunction if
I ock-on has not been achi_ad

(_ Occurs withal NO TRACK It L_

will not prOcess RR data

Q Subsequent ISS malfunction indi-

cations lost

Q Following alarm corles are |ener-
ated by list_ fadures

0477/- PIPA and ICDU failure

10777 -PIPA and IMU failure

13777 - IMU and ICOU failure

]4777 - PiPA, IMP, and ICDU failure

If any of these alarm codes occur,

proceed sequentially to each of

steps listed A NO" answer to

each step indicates that transient

drsc[ete was leneratad

Q Aiarm may blank N2O display, if
so, reset alarm and hey VI6 N20E

for comparison with total attitude

di_ay

Q ch (111SIC /EJ_-cl_er

(!)
Fu_ti_ AID I D/A _

Remamin| Failure i Fadore

Fine alilIn NO YES

Coarse_ NO NO

Art error UlP_I NO NO

Total att to FOAl YES YES

G_m_atanlp'es to L_C NO YES

IMU stab Io_ YES YES

Cap mode YES YES

IMU failure-detection

circuit YES YES

Coarse amain in NO YES

(_ LDC can perform tunction_ P_Otre-

quiring IMU inputs. After

thrusting maneuver, sta_e ved:o_

must be uOdatad via P27.

Q LGC and control ofmonitoring

thrustmg _ost

s_ pa_on fo_ _ur_ of _,_

SiC: PGNS m - OFF

E._OOUei_1024

u

PRIMARY GUIDANCE & NAVIGA"_ON S_--CTION

Change Date_$ic Date 28 _ptember 1971 Page 5.2-8



LMA790-3-LM

APOLLO OPERATIONS HANDBOOK
LM3232

SYMPTOM PROCEDURE REMARKS

YELLOW

Lighlon ifIMU

tamp OUt Of )imlts
<126 F

>134 F

4

I GIMBAL LOCK

YELLOW

Light on itM&A>70

LGC

RED

bght on if

LGC prime po'_er fads

Scaler taiis

Counter farls

5O

RESTART

YELLOW

Llghledby

ParltwlaHure
TRUPT lock

TC trap

Npghtwalchmar el

VoMage lahore

0
.R_ 1 2 l input chan ok

TEMP It- of'l? _ 30([ _ II |YES o, 1, 2, 3 inA of R] ? : IMU TEMP CONTROL FAJLURE

' 1, ®

I TRANSIENT CONDFTION DSKY RELAY OR LOCOUTPUT
I CHANFAILED Verify IMU performance with

I ' MSFN If MSFN is unavailable or

i confirms IMU unusable:
I eGVIO CONT-_

I

I eVefify IMU performance with
I MSFN

I

I
I

I
I

I

I
I
I
I
I
' N
I
I
I
I
I
J
I

II _ YES

eGUID CONT -AGS
I
I LGC m standb7_

i 12o
Ii r
I Ill RESTART It on_

I I
I YEs
I

!
I

_ LGC It - on?

I
I
I
I

I

I

I

I

I

I

I

I

I
I
I
I
I

Q

yEs_ j _ 31 Raa,i,o,,uePedorm PSI to establish I_
INERTIAL REFERENCEIS LOST i reference

I

eV16 N20ER3 (MGk;, _> + 70 ?

I NO

NO

GIMBAL- LOCK DETECTION

CIRCUIT FAILED

Q

p DSIKY RELAY FAILURE I

eMnvr to avoid gimbal lock
oKEY REL

®

71 wKEY REL

oMonilor DSKY- duspiayed

anglesto avoidgimballock

or OMonltor FOAl belly band

with respectto colorband

on FoH bezel to avoid glm-

ba4 lock

0

.MsT .mooL0c,I
"1 CONDITION evaluateperformance. I

_ca Po_e_up, NL_O
n LGC be Roweled up? I

YES I

l_ FAILURE

$ I Input than ck

•VII N10E33E '_vecIII _ NO 10]CWEAuREOR DSKY RELAY FAIL-I
I DSI_Yo_erational? O, 1, 4 5, in A of R] ?

[ NO ", fYES ® ' '

Iftrrne permits:

ePerform LGCself-test 1odetermine whether anyLGC rapability remains.

If t,mepermits, read i

LGC restarl monitor

eKey YOI NIOE 77E LGCTESI
R| OOCDE

R2 ....

R3 00077
NO

D=4"_

t EsC,
N

LGC VOLTAGE FAILURE I
(POSSIBLY TRANSIENT)

SYMPTOM PROCEDURE

Q readout of O, l, 2, 3 indi_teset
IMU temperature is wrfflin ffmitz.

GN & CS pedornumce will be anal-

focted by tMU out-of-lo_erance

temperature for at least ]5 mJn-

cites. Cribcal maneuvers can be

conducted within this time_ IMU

stab loop _x] velocit-jmeasure-

meets will be delpaded after this
time.

Q Subsequent IMU out-of-toierme, ce
temperature indiraUOos Ire lost

Q LGC commands coarse alil n _en
MGA _>85o

(_ GIMBAL LOCK II unusable for

monitoring

Q Belly band covers separation be-

tween hemispheres Of FOAl ball

Belly band, m color bands on each
side of FOAl rofl bezel.would indi-

rate IMU mi_le gumbal angle >
75°

PRIMARY GUIDANCE & NAVIGATION SECTION

Change Dote

O Transient COndition could have axis-
ted either in LGC or CWE.A

(_ DSKY relay that turns on LGC II dis-
ables _ro torquing and RPA capa-

bitity Hence LC,C momtoring and

conlrol of both IVC and RC_ at-

titude maneuvers lost

(_) Attempt repowering LGC by open-

m E and reclosing r.b Ell) PGNS:
LGCIDSKY

Q Readout of 0 1, 4 5 indicates LGC
fail signal to CW_.

(_cb (11) SIC AEA- close

®
Alarm Source Channel 77

Cede (Octab

"Panty fail IF-memory) 001

"Parityfail(E-memory) 003

TC trap 004
RUPT lock 010

Night watchman 020

Voltage tail 040
Counter tail 1C0

Scaler fail 200

Scaler double frequency alarm 400

"Allowable cembinahons of Octal sum OI

above alarms above cedes

"Panty tail walt etther be in E-

memory or F- memory but not
]n combination

A-_OU_1017

REMARKS

Basic Dote 26 September 1971 Page 5.2-9
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SYMPTOM 1 PROCEDURE REMARKS

6

YELLOW

Lightonsteadyif:
LRranie data-good
discretenot present
whenLGDtries to
read LRaltitude(R20)
Expectedat:

Highaltibdes
0ff-nominal atti-

tupe_ lincl_m|
belly down")

Zero Doppler
Light flashing it:
LR altdudereason-
ablenesstest failed
belowhtgh-lat¢ (Ri2)
Expectedat:
Lurain discontinuibes
ZeroOopoler

p Before average _J Ig _nP63_ °SKY RELAYFAILURE

il

lNo
III.RNGALT MON ALT' l

_LTRI
FeMODESEL _I YES

i Air,rudedmsplayon J

I, ALTALTRATEOK? J
40

POSSIBLEERRONEOUSLR
Symptom remains after 20 LOWSCALE
sac?

Q

YELLOW TEAOY

Lii_t onsleadyif:
LRvelocHydata-
I_o_ di_rete not
(:,resentwhenLGC
t,es to read LR
velocrtyIR20)
Expectedat:

Hi_ airIIUCL_
Off-nominalatti-
tudes(including
"_iiy down")
Zero Doppler

Lightonflashingif:
LRvelocity reasm-
al)lenesstestsf_if-
edIRI2)

Expectedat:
Luratndiscontinuity
Near-zeroDoppler
LRantennastuck
be_een pos_iows

(at higheralti-
t_les)

Q

eVSBE

eRADAR TEST-LUG__ eV57ESRAOARTEST-0._

J TestOK?

.Mo_IOFALTALTRATE>

(D

ecededby steadyVELIt POSSIBLECROSS LOBE Actva_eforcedtracker
Sea!cO

I OTALT i_,$so_laShtn,?] 1 [OC'-O_

J ,Wa+_l sec --
I ,RABAR TEST- OFF

5 J Do LRSelfTest J ,VEL! onstea_
,V58 L _b sealthenoff
•RATE ERR MON- LDG Q Q

RDR CMPTR -- NO _ I•M ODE--_-:LUG RADAR
eRNG ALTMON ALL --PI eRADAR TEST-_

ALTRT -- J evslE J
• RADARrEST- LOG

Altltuderateand orhart- _ (_zontalveloc_bes(on ALL

ALTRATEand/orX pointer) I LRVELOCITYFAILUREI
obviouslybadt I i ]

, t ®
p_eforeaveraEe g in J I -RNO ALT MOff- ALT'

YES J eMOOESEL LOGRADAR

J Altituderatedisplay

J changmgY

p °SKYRELAYFAILUREI IYES l YES

IfAI OoLRSetTes,Y RELAYFAILEDOR Im, VSBE
J _RADAR TEST-LUG

J eRATE ERR MON-_OGI LR,LGCINTERFACEFe,_LURE

J RORICMPTR._

I Altituderate and/orhon-

p I YES) zontai,_e_itiesl(_ALT(LR VELOCITYFAILUREm_[_ obviOus_yALTRATEand/OrbadtX pointer)

..J__ ecbPGNS:LDGROR- _ l_J l

cycle ,_v
' _ m " _rem i ..... ---'--POSSIBLEERRONEOUSLRjay pzom e arts a_ef zu| I _e_r

YES

TEST,O.J , COCO
I RADRA _EN-_ NO_NO__LLRVELOCFYDEGRAOEDI
I I-'l oRFA,.EO I

CO

o1...
M_OCEOUltlE

_JSiC Date 26 September 1971

P_Y GUIDANCE & NAVIGATION SECTION

Change Date

Q Expecledzero°BooZerre_lor

LRantenn_pOSdlOnNO _
abo,_t7000to 500Gleer
LRante_i'aposT!ionNo 2
a_oul 350 tO ]50 feet

Q Ait_ude.easo_abetenesstest_s
oerf_rmedo_I_3!tarh_gh_ate

Q me I_m_tat;ons bedow h4_h

_ate ma_ hal _ermd Cast

(_ LR se!fte_tcannotdetermme
C_useSymptom may be temp
orarydue Io cause_s_ch as
!hoseListedn SYMFTO_Acol
umn

Q o_s;bieda!amte_ace+allure

(_ _%umptrovR_4 _I

Q C_Dabfi ty olupdatm_LGC *_th
lP_ata rSIost

pec! :b PGNS LUG PDR cycle

(_ If r,ar mitrer ,30_,,eror ,ece:ver
Se_slh,_,'_tO! h_e_m_NO I 2
OF4 'S_e_aded _lt,tude_ata-
[{004may._elate

Q ExpectedzeroOopo;erre_oos

LRantennaoosmonNo ] -
about7_L%_OBS.GOfeet

LRanlen_aposlt_onNO2 -
about350to[50feet

(_ '_eloc_t_r_Bsonable_essteslis
performedwhenvelocdy<_JOOD
tps aft the t_mȩ

Q LB se4(-t_st dete(mmecannot
:_use _ymplommay be temp-
orar_due _ causessuchas
!hose_is_edlaSYMPTOM Coi
umn

da_a f_durePossible n_e_ce

rmp_cton abilitytousePossib{e
aIUtudedata

Q AssumptionR04 notrs funnln_

Q transmitterpower or receiverIf
sensRivity for beam NO I 2,
or 3 iSdegradedve_c(:dydata-
g_ ma'__ _ate _tb_am _ 1
andor 2 _s affectedattibde
dala,_H(alsobe4ate

If transmitterCOrOna SUS-is

DectcbPONSLUG ROR -cyde

T_xere_sno onboardcapab_cit_
(ordlstinIzuishin_Demean tad-
ures Continueand monitor

otherdatasourcesIf data-good
-discrete mterface falJed, LR
data acenotorocessed

UnlessresL_ffs DOwnsare test

_s inconclusivewrth_t report
ofdownlinkfrom MSFN

c.30Q..,_¢_.104

/

Page 5.2-LO
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SYMPTOM PIIOCEDURE IEIIAIIKS

I

YELLOW I
bgh_ onit |
RRlOSesdata good in |
AUTOTRACK |

I
I

80 I

NO TRACKit- °n'_ J I eRNDZ RADAR- SLEW RR FAILDETECTCKT

YES [ RNDZ RDR It- oil? NO TRACKit- on_ FAILURE

0
l NO TRACK i

' "! I
L ....... J

YELLOW

Li_t on pf
RR losesdata £oo_
inAUTOTRACK& LGC
modes

_'_ B ] RRxmtrck 7

eRADAR TEST/MON-XMTR I
PWR

SJgnalstrength>] 67 I

YES

CSMATT OR _ CSM verifiesart& 1
xpnde, OK? I

J l -,r .... | eRequestCRM RNDZ

_,YES _, XPNDRHEATERtRADAR T'E"S_XTRNDZ

(wait I5 sec)

wRequestCSMRNDZ Range&rangerate display
XPNDRHEATER OK.'

eRADAR TEST-RNDZ
(wait 15 sec) ,],YES

YES I
TESTOK.' "" _I..RADA_TES._.____.__o_.._J

¼.o Ci', I .R.ue,tCS,RNDZ/l _ I [ XPNDRPWR

IRA,t,TRACKERFA,LUREil , t

_RAC_ -- I ekttempt LGCac(_uis_tionvia P20

r i_ NOTRACKIt- off'_

CONT_ _

GUiD 22J Reacqu,re l YES

I[,Attemp_AUTO & MAN

AGS acQuJsrtionvia P20
RNDZ RDR & NOTRACKIts - _ i NO AUTOTRACKENABLE

24[ Reacquire oil? FROM LGC

eAttemptAGS acqulsil_on 1 NO

sleermg& manuallockon Ti m I

RNOZ RDR & NO TRACK Its- _ I
I Oft7 / RR FAILURE I I

!

I NO
I
L-_Range ratedisplayOK?

[IAGC >06 vdc) I

II YES

i I
I

I
i !
I 'I

I RangedlsplayOK"

I
I YES

I

I

I

I

i
I

I

I
I

I
I

I

I
I

I

I
i

t

I

I

I

I I

I

I i
I

I

I

I

I

I

I

[ _2J J AUIOTRACK
I Mode_ t,_

I J IL

I r LGC
I

I

I '

I

I _ Routineattemptingto JNG
I I readRR_ J _--"-:;

Ii _YES
I
I
l [-32] TRACKERit.on" 1YES

I NO
I

I

I

I

I

I

I

i

eRND2'RADAR-SLE.W
thenAUTO TRACK(wait =
15seal

NO

Rangedisptay OK'7

YES

_J NOTRACKIt off:' F 31_RNG CKTTRANS,ENIIAND,

IN 0 ORRNOZRORLTFA,LEOoFF),

[331 eVll NIOE 33E URgE
RI ABC.,DE NO__D_ATD = O. 2. 4. or 57 A GOOD CKTRY FAIL

_ 351

DATANO GOOD/NO TRACK
CKT FAILURE

J

ir

Q

0

®

®

RN_)ZRDRCIW mmito_ capobitrty
I_t. Use NO TRACKIt

Conlinuetr_bte_ootmg

If antennais drifting or OSCillating
• _lOfmally,a single_ro hasfailed
RRGYROSEL- S[__£and reacqu_re

To c_'ck for possible rndz radar
cofoem problem or fre(tuency
tracker I_:k_n to Sl_nOus ra_
diation,cyclecb (]1) PGNS:RNDZ
RO_Off los ,',- |O se_

Key V95E(in LGCmode)before in-
ihating self-test or go to AUTO
TRACK

RR will maintain andtracking pro-
vide good range rate data shaft
add trunnionan_testo FDAIerror
needlesand azimuthan(] elevation
angleratesto Xp_nter ind

O LGCcannotreadRndzradar

AllRn_ radal data O_but dataRR

good mmssmgand LGC wHI not
acceptdala

Data OK to LGCand d_splayUse
RNGIkLT owr/sig lai_It, TRACV,ER
It, and AGC> 0 6 v_cassubstitute
track indication

C.3(XX_. 1032

SYMPTOM PROCEDURE RF.MAJU($

PRIMARY GUIDANCE & NAVIGATION SECTION

Change DateBasic Date 26 September 1971 Page 5.2-11
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SPECIAL$UDI_ PROCEDURE

$SR-1

LGCtest

SPECIALSUgROUTNIE

Q
I

e_7E 0OE

I
I
l
l
I
I
I
l
I
I

mY25NOI£
|365E
EE, E

eVE5 NEE
1355(

oV2! N27_

R2>3?

YES PROGLTON

I AI CJoc_ck
I oV2! NOlE
I 0E
| mPerformfollowingif time
I permits

' +!
I

71 Scale,f=lckI
I eVl! NIOE

I 3E
I

I EofR[ changeseveq _ I
I Ssec? II LGCFAILED

I _YES, ®

LGC It-on Oufing In.f) kC_ if-off after mnvr?

NOI_ ]NO

F

L RRunderLGCcontro(_ V41R?2OrP2Obeing_dormed?

:P
I

i

p

NO

NO

LGCFAILED I -ira,,.

i

•Record:
RI (ERCOUNT)
R2 (SCOUNI)
R3 (SCOUNT+ I)

oVO5IdO9E
Verifyprogramalarm
01102

eVOSNOSE
eRecord:

RI(ALMCAOR}

SCOUNTT

0OOO2

®
ShowdanksumCk

eV37EO0E
eV91E

FLVO5NOl
eVerit),RI = R2 ol

RI &R2= ?7777
If not:

RecordR] &R2
ePROfor nextdaok(43
balnk$)

eV34E-Term+hate
eTransmltrecordeddata

to MSEN
eTermmateuseofLGC

ID E T°RFA'LEDI

TRUNNIONOR SHAFTCMD
REGISTERFAILED

,JJ ! ®
eRNOZRADAR-SLEWor 1|1111

-_ YES I'I_RTRUNNIONORSHAFT
l

LGC It-offf _ CDUCOUNTERFAILED

Updatalinkblocked? apUPDATALINK-_ or 10

YES LINKCOUNTERFAILED

YES[ LGCIt-off?I NO

F
I.... I_I

I)PDRS:

IMUOPll- I -- I O)rotorqumzinProc_?[ I LGClt-offaflergyroI ¢tOS_? torquing?
NO1_ I NO

i

L_FA+LEO l

O0OOl

,I
eVOlNOIE
1374E

eRecordRI=ISKEEP4)
eE
e1377E
eRe.cord:RI SKEEP 7)
eTransm_ttOMSFN

ALMCADR
SKEEP4
5KEEP7

eTarmlna'(euseof LGC

Q

F

2 Coarsealignin process?

?"
ecb (11) P[_IS: IMU OPA-

ope.
NO LGCIt-Off?

OYROTORQUINGCMD
REGISTERFAILED

GCIt- Offaftercoarse
Iign? !

JNo

eVl6N21E
PIPACOUNTERFAILURE

AnyregistelzeroOf incre- _ CORRESPONOtNGTOFAILEDYES
mentinial extremerate? --m-- REGISTERREADING

'_LIGC/IMUINTERFACELOST I

PROCEDURE

REMAJIIIS

Q R2 0(_01 at leastfor 13
seconds

R2 00002for at least52
seconds

(_ Subsequentuse of LGC depends
v

uponMSEN evaluahonof succeed-
ingsteps_nself-test

(_ cb{ll)S/C AEA-close

Q AII LOC functkons )OSI

Q LOC checksonlysel( lest erasa_e

and fixed memory Other internal
problemscannot be datermrnedby
selftest

(_ P'oblemisin erasablememory

Problemis in fixedmemory

(_ D_eoJvJe__ LGC controlfor attitude

Q RCS DAPunusablebecauseT6
c_untercontrolsset flr,_g 9rues

(_LOC controlofRR Iosl

_LGC uplrok !ost

IMUcannotbeflneahgned

IMU cannotbecoarsealigned Align
by oag)n_and/orfinealign

(_IMU usable attrtu(}erelerence
only

REMARKS

PI_MARY GUIDANCE & NAVIGATION SECTION

l_sic Date 26 September1971 Chonge Date Page 5,2-12



5.2.3 ABORT GUIDANCE SECTXON

LMA7_3..I,M
APOLLO OPllI_TIONS_

TabXe 5-3. AGS Procedure Entry Sheet

gym Page
SympCou No. No.

AOS warn It 1 5.2-14

DEDA response abnormal 2 5.2-14

Bosic Dote 26 September 1971 Chonge Dote Poge 5.2-1__._._3
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m_011

RED

U_ on_f_

AP_ powr sopplk__
t_m_e

_M_¢ bile on (_-
ivetM It ]50' =_5"_

fails to complete

mh_" cycta w_Wn
20 mg|isecomds

_ _.5t mnded_scfete
dI_S failure condit_

_f I_.hes on when
aiture is detected.

De/HaD QTYMONmust
W set to CIWRESET
l_Jon tounlatCh.

2

OEOkrs,,_omm
m

I

PIOCEDUffiE

I

I
I
I,P
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
i
I
I
I
I
I
I
I
I
I
I
!

I
I
I

PGNSe_eil_le? _j oMODEHoLOCeNT(kGS_-

! oDEDAC412R NO
DEDAresponds?

i

rYES NO

sect

YES

t, (i)

Ckfor A_-ind_ latchup ,

e_l_,_O QFYMON-

AGS if-off?

YES ; _ L,,
!

'"'1___ • OEOkC470R
L

I DEDAreadsminus_COO?

! YES

El

ENCEDkRESTART

l

Update& alignAEA. J
Rec_filure 400& 410 |

thr_lLtl 4]7 as r.u,r_.J

51
AEAPOWERSUPPLY
FA_LEO-

21
i .-_ _ mevhonefai_edto corn- .-_

_lete mil_, cycle within20

7 | AF_self-test
I |

oD(OAC412R ._ ._j
+ IOODOdisplayedwithin AGS SEU-TE_ DE'rECTED
30 .? FAILURE

•_0 QTYMON-ClW _ 111TRANSIENTCONDMON_R=ER,.__.F-_E_T
FAILDISCRETE

I AGSSt- off? I I

;°
[n-fii_t oro& ancel caleb

eDEDAC400+600OOE
or
If PGNSunavailable: YES

oDEDAC 400+7(3(30(0 ._ira,. l_J
_ _dO_ s OK? L CW_ FA_LEO= !

N
MSFNverifies_ heater
operation

ASA_lter OK:'

@
,,I UnlatchTMF.

i

• DEDAC4_+5
• DEDA572R+O
• DEDAC4[2+0

i

o_m.-on? _ 4-'!
I [NO 01_ ERRIt. onT

INO

F ®

EI_ LT FAtLEDOFF

@

I DEDAFAILURE

YES 81 ]NO IIJ

-i,, eDiCt da-._ _ CLRPBFAILEDOPEN

Diet disp_ay_J?
i

AGS_f-test status
412+ X0000
X = 0 Test notcompkete
X= 1Test successful
X = 3 Lotto test failure
X= A _ test tadure
X= / Lcipcandme_

testfailure

@ AI_ o_eration$notreconlmended

Q Oz/H20 QTYMONperforms latch-
upreleasewhenset to C!W RESET

ForPGNSunavailable:
C 400+70000 checks accelerom-
etersonty

(_A_LA restart chan_es:
470 to- 80000,400 ;_r_410thr_
4_7to _ 90000,670ISi_remec,ted
by accumulated AV x from an in-
itial value at AF..k stad-u_ of
- &OODOi_

TestMode Fail ffMF) must

resetto permitthe appearanceo_
theAGSwarnin|(i_t _r_the event
offuture AE.Adetectedfailures.

Readout and enter fu_tionS aFe
10eLA&'Sthgllt displaysare _.l-
at_e._I will become$e_ andkiss
reliabledue to inabilityto be up-
dated,aliLmedor caliMatnd.

OPRERR lostdisplay

KSFNcan confirm DEDAres6_utz.
a For follewin| failures, AG_/

DEOAcepabillty i$ u_Iff'._'ted:
EL se_
HOLD®_

b. For fafiawmI f_l_e, readout
and _ter _=p_ili_ is los,,:

CLRpbcl_ed
D_Ftp_clo_d
ENTRpbdeed
HOLDpbclmed
I_.ADOUT_ clemd

AGSflicht displ4q_are availS,
bet will becomeless a_l Jessel-
liable due to inability to he i_-
dated,alilp'_<l,or catiM|ted.
c The _bcepa_lity is lOStfor fd-

Iowinl[feilures:
Dilpt ® open
ENTRpt open'
+ or- pt open°

*AG_ cun no IOnl_' be aJip_l,
updated, Or calilx_ted. AEA
routines vii _ ontry ire IOSL

m flmCEOtJIE B

ABORT GUIDANCE SECTION

_. 26 September 19'71Belie Dote6)ate_ _nange
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CONTROL ELECTRONICS SECTION

Abnormal Vehicle Dynamics

o Abnormal vehicle dynamics durLng coastLng flight la defltmd as_uncom-
umnded vehicle acceleration by RCS, Including 11mtt cyclinR on edge of
deadband. AbnorMal vehicle dynamics during thrust includes unexnected
acceleration or oscillation, or excessive RCS firing. &bnormsl dynam-
ics may not al_ays be recognized on vehicle displays; it may be necess-

ary to verify the symptom uling other available cues.

Table 5-4. CES Procedure Entry Sheet

Sym PelRe
Syruptom No. No.

|

Abnormal vehicle dynamics (non-HPS)

LH drifts out of desdbsnd

PGNS mtnim_ impulse (V76) cmds abnoru_l

AGE pulse or dlrect cmds abnormal

Prop csds abnormal

TTCA cmds abnormal

Abnormal Dynamlcs durlng IdPS thrusting

ENG GHBL caut It

No HPS shutdmrn

Premature HPS Ignltion

No HPS IgnltLon st TIC, - 0

ENG THRUST & CHD THRUST Ind do not agree/off schedule

PRE NSPS caut It

CES AC warn It

CES DC warn It

5

6

7

8

9

9a

10

11

12

13

14

5.2-16

5.2-17

5.2-17

5.2-18

5.2-18

5.2-19

5.2-19

5.2-20

5.2-20

5.2-20

5.2-21

5.2-21

5.2-22

5.2-22

5.2-22

5.2-15

Basic Date 26 September 1971 Chonge Dote Poge_
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smmu PROC.Ut[ e[mns

veh*cle ciy-I

_ (nm-MP_ J

[ t ] st_i_izeu_
v [ oACA-ber_,vw. _f requited

i eGumCONT-kGS_
' oMO0( CONT (2)-AI"T

eA_'r,O_'(3)-MOOE

LM stable within deadband?

NO

(_ 4 I Isolate faded jet

'7 RCSTC.k ft _ JETORIVER FAILEDOff '1_ eROS: SYSA tB) QUkO-I"-
(RRtMARY COILL ocb_'_ _S A (B)_QUAD

NO i i<Z3,4_r_-openo'CEO

oACA PROP - ENABLE in-
• ACA PROP(2}- DISABLE ACA F_LED OUTOFDETENT , dNid*mlly, tO isolate failed

LM stable? I ACA

INO

Ir

ii I,I
oACAI4 JET (2) - I_ NO +XTRANSLPBSHORTED

LM stable?

ACAHARDOVER$W SHORTED, _ • ACA/4 JET -- _ in-
dividually, to isblate tailed
ACA

Ir

_'_J SYmptom o(curred in? I-_J OAPdata load OKT

• Reload correcl DAPdata

load.

ir @

I"
,SiKI error needles >O? I YES

_J eOUIO CONT -AGS _1_ eA]_ CONT - nndnndtmlly
DrR, _en MOOE CONT

]LM sta_e?

LM stable _'

ACA 25" SWSHORTED.

I

:l
I -.oo_co_[r_ )
I
I
I
I

SYMPTOM PROC[DUR£

Io_ I] 1) S/C k_ DIR CONT I
I --_ i

'_ _'_'J •GUIO OONT- PGN__S
LM stable? i

LGC INTERKALPROBLEM oTTCA/TRA,'W_ -
_ndiwduoliy, to _solate
failed TrcA

indntidualfy ,_ /LM stable? A_ FAILURE

O F_ |Mlomlal dynam*cs dunni osm,
maed_ re|hewers, refe_ to Symp-
tom fo_ associated mode

Q Sin_e RCS jet reeled m, when com-
pensated f_' by O_inl_ )ets, con-
sumes 012%/seco_ of tota_ RCS

proOellant

Q AGS attitude hold ca_bllity re-

mares only inautornahc mode

4_ Alter_t_ve is to replace defective

ACA with shortlni P_ul See CES
symptom No, 5. remark No 6

Q+ X TRAN_ pb. hardover, DIRECT
mode, and PULSE mode lost.

(_ HardoRr mo_t rSlOst

(_ Internal falture may _ confined to
LGC nn_t/o_tPUt channel whech

can be _termi_d from RCS cold-
firecheck

AG_ rmte command and FOAl rate

monit_'in i lost If ro_l _ I_tch.

A_ OP_ bum C_¢#I_ lOSt

(_ Perform AEk self-test

@ AGS MOO( CC¢IT a_l po_L,_bey
PULS_ mode lost OII_CT mode

is u_aflected

@ DIRECT and PULSE modes lost fo_
affected uis P_ mlneeem im-

pulsemode may be tost in arffecl-
ed axis.

D,-3_ I0'r_3

REMAIK$

CONTROL ELECTRONICS SECTION

5.2-18
Bosic Date 38 September 1991 Change Date rage
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2

I

SYMPTOM PROCEDURE

LM driftsO_tOf
_e_lbaed

I

I
I
I
I
I
I
I

I

I

I

I
I

I
I
I

!
!
I

I

I
I
I

I

1

eACA- hardoverif
required

GUIDCO_ $w?

IPGNS

NODkPtt- On?

NOINDITFROM
MODECONTSW
TOLGC

AGS 2[

AGSerrorneedleszero?

N
ND

Ir (_,

ENABLEVOLTAGETO
PRIMARYPREAMPSLOW

I

NO
eDEAD BAND-MIN
eMODECaNT(AGS)-

ATTHOLD
oAn CONT(3)- MO_
CONTONT

i • I_'_t FOAI'Sonalt
' _Jrces

eObserveaft errors
oACA-cr_ + & in all

Ixos

AXESrespondinE?

,_1
PITCH,ROLLORYAW
RELAYIN ATCAFAILED
OPEN

NONE 5,-,L1

ENABLEVOLTAGETO
_T PREAMPSLOST

I

I
i
I
I

F'GNSmmimum I_[ -Ljimpulse (V761cmds Crosscoupledmotion?

abnormal i I NO

IYES

Ir

I'-J
e*ATl CONT- DIR

Uncommaededjetsfire?

I

I

I
I

l

I

l

II _ND

!
ACA-cmdrnnvrin

I affectedaKis
I
I Jetsfire?

II NOI

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I
|

SJ ACA25 SWFAILEDCLOSED

YES_ LGCPROBLEM

®

SYMPTO_ I PROCEDURE

eGUIDCONT- kGS
eATTCONT-PULSE
ekCk - cmdmnvr

Crosscoupledmotion?

LC-CPROBLEM(OUTPUT
CHAN)

I

i 110 _1

_i_ACA 2 5:SW FAILEDOPEN.I

4_ DRIVERFAILEDDEE l

I T I Inhibitfailedjet

eV25 NO7E i
FLY21NO7

eLeadRI:
]257E(if recital jet)
]25(_ (ithoflzontaljet}
FLV22N07

eLoad R2 with octi_cede
o4fa_ledjet

: FLY23NO7
eLoadR3:

]E(to disable)
eV48E
•PRO
eVME

IHEMARKS

ROScontrolle4t for affectedpan
of GUIDCaNTsw ff ATCAcircuit
breakerfor associatedL,uidjnce
systemopened,| returnto thlt
systemfor controlIs impes_ble

(_ OnlyAGSPULSEand con-DIRECT
trof Ire availablem Offectedmis

(_ Altemot_,'eprocedure-
Affectedsystem:

RCS: SYS (affected(load) -
DISABLE:_- bp

'l_mster disablediscreteto LGC
be reset by reoclinR RCS:

SYS (affected_ol_') - ENABLE;
th - Fay

(_ Octalcodeof failed jet:
)U - I00E 4U- ]E
lO- 200E 40-2E
IF-4[ 4F-Z[
EL- 20QE 4R - lODE

2El- 20E 3U-_
ZD-4OE 3D- 1DE
2k- 10E :3A-IE
2_- 20_ i Se-4DE

(_lt problemISin pitch O1"roll LPD
is lost

(_ LGCminimumimpulseLPO, AG_
_1 _ _--MH _ DIRECTau-
thority lost in one directionfor
_ected ACA.

1-300UAS-I0)4

REMARKS

CONTROL ELECTRONICS SECT]ON

Basic Date 26Septem_ _r 19'71 Change Dote Page 5.2-1,7
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4

An pulse or

direct cmds

ab_tml

$

IPLOPcmds ab_

PROCEDURE

!

I
I

Symptom occ'arredin? Q

i I"=?

.o I

OIR

OlR

3 j Prop mnvr

eAl"I CONT C3)- MOD__..E

eA_- crnd mm,r

Response norm ? ATCA FAILURE

 ,ES

 ,EALEOJ. I.A CO,,i,.ected
-j DLOSED I I ....i MOOECO.,

.ZJ lYE..s I iJ I0_ I OI yES__OAC_ "(_

eAlt AOA- cmd mnvr _ Symptom occurred in?

I I . I [ oAl-[ CONT (3) - PULSE

Respoese norm, I _PI_.SE [ .Orig ACA - c;r_ m-_-

p ,s  'FA,LEOOPE..I--
[ tl] Prop rrlrnr :

1_] IPULSESymptom occurred in? v I • A17" CONT /3) -- _ '

I
] • OEADBANO -

J • ACA -- cmd mnvr

J Response norm?

t,° d

,.DR, E, PR.MPFAILED OFF.

®

YES _PULSE MCOE ENABLE I
__r; RELAY FAILED (TYP Klg)

J l

_-_._I_A - hardOver, i1reqmRd

I J I "J¢,_MoP-DISAB_
' ' L eA]t ACA - ctnd prop mmtr

z-

l Response norm?

]_J Cross coupled motion?

_J GUIO CONT sw?

AGS

EXC_l_ rates?

Orig Symptom no mnvr?

I'°   coN,I
I UP OUT OF NEUTRAL

Uff) CONT - _ (N,%)

-cmO ÷ & - in affected 7

xis S-RCS ICES RCS)

I a' _'_'? 1.._.._._m_m F_iLURE ,NTERFACE

"° ®
m_J ET 0RIVER FA_LED OFF I-m

_ IIS & C CONT ASSYS RELAY FAILED II

' m OPEN OR LGC PROP INPUT PROB- II
l LEM OR OPEN CIRCUIT IN ONE ACA l
II II

GUIO CONT, PGNS 13

Perform rate &,yrotest. UMMING AMPLIFIER SHORTED

Successful?

NO

'IUI&IMC CONT ASSYS RELAY OR_

INO AMPLIFIER FAILED OPENN
OPEN CIRCUIT IN ONE ACA. |

RmJUIKS

O Allect_ axis may be availablein

PGNS (ifpreamp farled)

(_ One-half of DIRECT authoritylost
in one dzrecti_ for affectedACA.

(_) LGC minimum impulse LPD AOS
PULSE.and one-halfofDIRECT au-

thority lost in _ne direction'for
affected ACA,

(_AGS PULSE mode lostfor affected
ax_$

O Prop COntrol ioslfor _ffec_ed ACA

Q may be srngJeor muiilaxLFailure

Q Failurecourd be LGCopen output

channel summing amphfler pulse

rate module or preampiilier

Q Pno,p coBVo_ lost(or affected_._d-
ance system D!RECT and PULSE

controlunaffe¢{ed

Off symptom is present m both
guidance mopes maUunct_on may

be open clrcu_L_n one ACA

(_)To re,'n_e anclreplacewHhACA

shorbng plug:
• cb fib S/C

Ail"D(R CONT -open

ATCA 6PGNS)-o_

• cb I6) S,'CATCA_OS) -o_

•cb i]lJCOMM: CDR- open,for CDR AC_
or

cb 616)COMM SE-_ (forLMP ACA)
• ACA PROP IZ)-D{_BLE

eAUO)O CONT (2)_

On suspectedACA

eP & J 709 -disconnect

eP & J 708 -disconnect

olnstatl iumper plug on J IDS
elnsta(I dust cap on J 708

• Close above cbs & reconfigure
sw(tches

Since vehicle altitude control rs toSt dur-

ing switch o_er. use of this _rocedore dur-

)hE contro4$_ fii&,ht is not recommended

able in AGS

(_)°IRECT contro_ unaffected Prop
contr_ may be OK in a_tern&twe

luidonce system.

(_E) FDAI rate displays lost

(_lt PGNS _u_a_c.e (_,sired,

inhii_t jet per CE$ 3, step

7 C.30(X3q_- 101"

Slnllm J PROCEDURE REMARKS

CONTROL ELECTRONICS SECTtON
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_MPTOM INtOCEDURE BEMJLIBS

6 (:_) I

I ] Gain cant & apply /W

I |

TTCA cmds abnormal wACA-gain art cant
wAit TTCA-app4y AV

as needed

J Response norm?
i

J YES

I

' i
I

5,,1 Cold-fire TICA.I
J ocb RCS SYSA & B: OUAD

l ] 2,3,4-o_

l eVIl NIOE 31E

l RI = XBCX.X

| oTTCA-cmd + &-- trans-

I lahon m each dlrection
Up X76XX

[ Down X75XX

I R_t x73xx

I Left X67XX

I Fo_ard XS7XX
Aft X37XX

I web RCS SYS k & B QUAD

I ! 2. 3,4-close

I web i 6 iNS-'F-CWEA-ope_

I then

I
I RIcorrect,naH d+rections?

I

II + NO
I

i 1 12JTTcA SW FAILEDOPER i

I
!

7 I

Abnormal dynamlCS F i_ RCS TCAIt-on? j

I during MPS thruSllng _y_

] NO
I
I
I
I

I

I

I

I
I
I
I
I
I
I
I

SYMPTOM

_J, Eng ?

APS

_J GUID CONT sw'_

AGS

NO

YES

wACA-gain art cont

wGUID CONT-AGS IPGNSI

wTTCA-apply AV as

needed

Response norm?

_-.o ®

-_J0_pEDRIVERCKT FAILED

N

"IP

G
.1
RELAY BETWEEN IXC.,A&

CES FAILED.

3_]
wGUID CaNT - PGNS {AGS)

•Mooeco_(_7-Lrr- (2)
HOLD

wATT CaNT (3)- MODE 4J

e_[ ":ocmd sthgie - axis ENABLE VOLTAGETO Pill-

prop mnvr NO MARY 4ABORT) PREAMPS
FAILED

Response?

,ES ®

l'_J Failure occurred in'_ _B-_J LGC PNOBLEM I

1,_1 _AGS®OPEN CKT IN ± ISV LINE

FROM ATCA

LGC TEST

I,31 ]wUse art TTCA for transla-

ions

O
2] Stabi,i,eLM _!31
wACA-hardover if required _ I

oGUID CONT-AGS

Can LM be controlled_

YES I

F_ TI st.i,i.L.
oACA-hardover, it required

oGUID CONT-AGS

YES 121 Stabilize LM
eACA-hardover, if required I,_I

eGU_D CONT'PGNS ..,.p

I ,

_J PGNS available?
I i

I NO

I

I

I

I

i I'I
151 Stabi)lzeLMI

i
l oACA hardovef, if requrred

l YES

I BAL CPL-ON? t

I + NO JI
I 1,61eBAL CPL-O/I

l I'_ LM stable?I

t )

' II _J iX-THRUSTER FAILED

I
I

ENG GMBL It-on_

NO

i

4J Cont beingreg amed_ J,_O

YES

_ TFRe.fII,ht

oENG GMBL-OFF, then 1

L ENABLE

LGC TEST

I 141 Regal controlAGS/CES FAILURE oENG GMBL -OFF

oGU(D CONT- PGNS

oReduce throttle or termi-

nate thrusting

AEA SELF -TEST

171 Select DIRECT mode.

wATT CC'Nl (affected

axis) - DIR

FDAI on backup chad ,._ ]trajectory? RGk FAILED

_J AEA'ASAFAILED _ wMa;a,:ualtyeontr°laflected

PflOCEDURE

O k beof mumresponse will be lack of

(or sub--mr) .*-Vm or abnormal

limit cycling,

Q_S control _idancefor affected

system lost

Q Resetting cb INST: CCR.AfiB}

causes MASTER k/ARM - on

Q tf tatted driver or jet,is for Y Z

translation Ume will be at least

twice nominal since translation

is s_le-iet

(_LGC propel may be confined to

input/output channel failure. _/mch
can be determined tram RCS cold-

fire test =nstep 5

(_E:) Translationcapability in AGS lost

(1._) Apolicab4e to AGScontr_ orlly

O A._sumptiou All DPS burns areinl-
tiated in PGNS

(_ Possible RCSTCA It

REMARKS

CONTROL ELECTRONICS SECTION

Change DateBasic Date 26 September 19'71 Page__5.2-19
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¢flWmM el0CE0_

9,,

ENGGMBLtt - otfi'

YES

FOAlerrorneedlesoscillate
ar_nd oneedge of 1°
deadband? ecb (litEPS:INVl -cl_

elNVE_ER -I_

I
9 i

{' ,-INoMPSshutdown eEn| STOPpb.-E_._

[ •ENG _ - OFF
• Verify ABOflT(ABORTSTAGE]pO- rese_._tt

m E_shu__o_?
I
i YEs
I
I

' ,I
r , . .| _

PrematureMPS _ _ OONTm_?
L iinit:on . I

I PGNSI
I
i I
I
I
I
I I
I

, 'II

I • _1 NIOE
| liE
I el = _C(X_

l A=2?
I ....
I NO

' f! 1
I
, '_tl
I ENGOff-OFF CMO
I mO_M

i
I
!
l
l
l
I
!

iA] Deaot,vateDPS.

' eENG GMBL-eENG ARM -
•Co¢Itirmglmbalposition
w,thMSFN

NO

6)

NAGSA._m__ Ck A_ _ status

eOEDA 0 _R

I Readout+ or -7

+

Ori| symptompremature
ignition?

IYES
I

I eUse ENGARM as_-on
•nil cont.

..J'l lAPS.___ Remove power

DPS , --

4{ Removepower -Is'l

-I• cb(ll)S/C:DECA PWR - DOUBLEFAILUREINCES

e_5) S/CoDESENG

OVRD- open

g--J Sdas_ue_tAGS _rns

_JA_A p •UseENG ARM aSOff-OnISSUINGENG -ONCMO engcant

®

eMOOECONTtAGS)- ATT i AGSENGFOLLOWUPDIS-

HOLD YES CRETEFAILED

ALterrors zero?

lNO
14[ 1_f1 Sub_quentburns

eUse [NGARMason-off
$a-CASSYSRELAYFAILED. engcant
II

I

L,ght iSinhibit•or whenENGARM-
OFF.

Missionrules dictate crew action.
Continuation _ IxIwered deftest
will result }n abnormal RCS fuel
consumption and possible vio_a-
Uoflo_thermal Constraints.

It is pos_ble to distinguish be-
tween these fadures by reset'linK
ENG GMBL It (ENG GMBL-O.F._.
then ENABLE}

C/W monitormzof GDAlost

@_I may bePOssibletoreset g,mba{
position,usin| alternativeguidance
systemandMSFN_nformalion

Assumption:Burn was terminated
on prematureignition(exceptdur-
,ng _unar ascent) Whether crew
wit{reattempthum atT_G*}}_be
missionrule

Faitureof MPSto shutd_n auto-
maticaItywdl also resultfromfail-
ure of cb (16)S/C ENG ARM if
this circuitbreaker iSopen._an-
ual startsandStOpSIll berequ,red
lotsubse'_uentburnsDekayarmkn8
en[ine until TIG

!
AGSart,rudehold andautomat,con
- off capabdmtylost

AC.wS-contr0_iedburnsunaffected

SYlllql PROCEgUIH[ IEMAI_

CONTROL ELECTRONICS SECTION
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SlllflOM PROC[DURE

10

No MPS ignition at

TIG = O

ENG THRUST & CMD

THRUST i_ do not

alree/off ra:bedule

>7%

; O
I

_.__ I_J Manua) start $ i Manual shutdown

i

eEri E START p_-p_ I i When burn complete:

_ .Eng STOP pb pushI EnE starts? AUTO ON - OFF CKTRY FAILURE oENG ARM-(_T_wVerify ABORT (ABORT STAGE] pa-

l _NO j resetI
I
| 41 Redundant arming sl_a[ I [ Subsequent b_'le,:

| wABO_T pb-Dush (DPSI oDPS-Arm viaABORT pb,

eABORTSTAGEpU-_Ls_h{APS) _ _ RAPS-Arm via ABO_TSTAGEp_I Engstarts? ENG ARM SW CKTRY FAILED RUse auto erie-on cmd for iRnition

I

I _NO, ®

I DECA POWER OR RELAY KIO r I IDES ENG CMD OVRD-ON at TIG
| FAILED

I

I '
I

I NO

I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I

I

I

I

I
I
I
I
I
I
I
I

I

I

I

I
I
[
I
I
I
I

_ID _Early throttle down to 10%? I I

CMD still FTP7

/ NO

lNo
5.] YES 6]

AUTO LOGICOUTPUT LOW _ ENDTHRUST & OMD
THRUST ind both low?

Advance TTCA until ENG eMAR THROT- other

/THRUST,.O= FT_
ENOTHRUST ind = CMD

THRUST in?

MANUAL LOGIC FAILED

_..J Waif tar throttle down _ I OR DEGRADED OPS/

g

/

¢_ Throttle down occur?

NO

1_ DECA RELAYFAILED J

Throttle up & attempt to
match [NG THRUST & CMD

THRUST ind j

p '_ I,,I IAUTO LOGICFAILED TO O _Throttle up & fly manual

• [ profile

t

2t_CM I-YEDS', AUTO LOGIC FAILEDT0D THRUST ind = FTP:' FTP

N __1 ITHROI'rL[ ACTUATOR FAIL Switch to manual throttle

EDOR MANUAL THROTTLE & fly manual profile

FAILED TO 100%

®
FE'_S Jl_ESNESNGTHRUST, CMD THRUST NO..NO_17'17_EENGTHRUST or CMD ,__ IND FAILED

& T/W and remain static/ THRUST ii_] static while I R

; off schedule? other ind & T/W andnorm? ,

,ES ENDTHRUST,nO-,O,AUTO=GFAILEDI  'OTHRUSTI '" '"n
[ ind re_,ngs? BOTH ind -10% ___._

IENG THRUST indBOTNind-nP,< C.OTHRUSTi_® .11.

itchto manual throttle wMAN THROT - other

&fly manual profile positl_

ENG THRUST ind = CMO

THRUST indT

_Bo
261 Throttle up

CMD THRUST inddecr?

YES

_DEGRADED DPS,IHARDWARE I

Failure of MPS to start and stop

Oulomatcally will also r_lt from
fmlure of c_ (]6) S/C: ENG ARM.

tt this ancuif I_.Jkm is open, man-

ual starts zr,d stops will be required

for subsequent burns. Delay annin l

eqpm until T iG

(_ MSFN z_rise if mazimum thrustwill

/fioRd [mnl_l DPS staffs are ex.

petted. No APS burns are possible,
due to double CES fadure If de_

SeCret em_ine override iS used to
start first DPS burn, _ercritical

helium may not be p_essurized

004_ _r_t erouon is expected to
d¢_reaso conuttand thrust _]% be-

low ttmeline Ind eneinc thrust
5% below timelinc With maximum

opnormal propellant prates, 7%
diflere.ce couM be nominal

0 _esimd _pJto throttle d_splay
available on DSKY in R]d Ngl

(_ (_ MSFN monitors DPS p_rfonnance.

Q DPS should not operatedbe for

more thaw 25 seconds in nonthrof-

Neable ra_pe.

A-3OOUA_I_I

$1flIIPTOM PROCEDURE IIFJLUK$

CONTROL ELECTRONICS SECTION

Change DoteBasic Dote 26 September 19T] Page 5.2-21
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smmm I PflOCEDURE R[MARKS
|

12 I
I

I( g' +[X.N
I "lONE OR BOTH --47-VOCv I CES AC It-on?

I l PREAMP BiAS POWER

, |SUePUESFAILEO

YELLOW /YES

Uiht o_ if either --47-

_k: power sup_Wyis out

d tolera_.e

• t _)®13 O j
r- "-'_1 I Ill INO 121 , ]YEsl31 !
| CE$_ | _ Resetli_t &PerformrateI I __ ..,I IISINGLE.PHASEATCkROWERII
" -- _l; l',°''. I -- I"° I s°+L*'A'LE° I

RED I .GU,OCOm-_ / / -- "
.. I eGYRO TEST POSRTMPOS liT# /

[Jlrht _'l if AiL._ a-c . I e_ r.te n..,_,..-Lr--'/ /

me, suites+reomw I -_+_........... l l
tom,.. I ...... I i

CES AC It rm'_ms on? / /

® ,I,,,n+t+,+,,_+._j I l-U I
/ / ecb (]6) INS'T: CWFA-open, "m" 1 oMake small mnvr viaPGNS I I POWER SUPPLY VOLTAGE I

114[ I the_ _9._ I rate mo_ | ._ lOUT OE TOLEP.ANCE tiC. ORI

CWEAFAILURE TL_ 3,_)ORIq_OF 3d_FALED
I CES AC it remains o.' I Rate inds >0' _,,_ 3,_) I

TRANSIENT CONDITION I FAILE; TO RATE GYRO

14 , <7;) ®CE

It°o +-+<+It" I
,i: TEs,+so .<o<,°,,.s,+ +,iI
I _1 I CES DC itremains off? _ Staled? I-I

RED

Ul[ht on if ATCA d -c

power supplies are out of
tollrzcK:e

r
YES

CWF.kFAILURE

IYES _NOr 71 Enablethro.leactuator I

.,i+PT__+KT +, so,.

f_s®o )

_V OR +43V ATCA I
ER SUPPLY FAILED.

Q Sporadic jet firingsare pos-
s_bleif both power su_pties

failed.

Q If Control. true CES a-cAGS is m

failure cauls loss of damping

Q AGS controlof LM lost but AEk

remainsforcomputation purposes

only

(_RR usable only in LGC mode Shaft

an(I trunmon ;,ower lost in SLEW

an(_AUTO TRACK.

G _b_nt CES a-c _itc<in|
lost.

(_ Resettm! ch [16) INST: CWEA
causes MASTER ALARM - on

(_ _ru assembly probablyRate wrl[

not restart after shul_o_fl

Q F'DAI rate needles are invalid, but
rates may be dismayed on error
needles via VBOE ffuff_scaJe deRec-

UQ_ = ----- t 25_!sec].

Q Resettinl cb liB) INST CWEA
causes MASTER ALARM - on

0._S atlitude ;ontrol lost

® Subsequent APS burns should tie

staded _anuall#

(1"_) Sul_u.,quent -c monitoringCES d

lost.

G ThlS tremsient condition ma_
have caused throttle to lOck in

IOC% pm+hon Cycle cb kC BUS
A: DECk GMBL ar,I_/or check

throttlepositio_ *ith MSEN

@D_ and _erati_ isnormal inAPS

PGNS.

I

Q DPS fixedat maximum throttle *ith
gimbal locked

I e-_CIAU- 101a

SYMIqlNI POOCEOUliIE REMARIL$
J

CONTROL ELECTRONICS SECTION

Change DateBosic Date 26September19"/1 Page 5.2-2.._2
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5.2.5.2.2

DESCENT PROPULSION SECTION

Oeneral

a Double failures are not considered.
• During descent engine burns, continue the burn unless it becomes

apvarent that an explosion could occur.
• The DPS is loaded with helium and propellants according to prescribed

values.
• The DPS has been checked before use.

• The status of all tb's has been checked and verified before entering
the tb malfunction procedures.

Assumptions

Off-Nomlnal Helium Pressure, or Propellant Temperature or Pressure, Indication

• Large leaks are not considered.
• These are troubleshooting procedures intended to locate, identify, end

isolate off-nominal conditions that do not trigger the CWEA or provide
discrete malfunction indications.

• The crew does not enter into this symptom unless they have had an
obvious off-nomlnal condition.

• Heat or cold-soak is not a malfunction.

DES RF_, Narnlng Light

• The DES RE_ warn it CtIEA logic has been enabled by the first descent
engine arming, since CB INST: CWEA has been closed.

• The Uf has not staged.

Deleted.

Abnormal P_S Indication

• Quantity indications are not reliable until after ullage settling.

Table 5-5. DP_ Procedure Entry Sheet

gym Page
Symptom No. No.

DES REG warn It

Fuel/oxld press abnormal

Fuel/oxld tamp abnormal

Re press abnormal

DES Re _ 1 (2) tb - bp

DES He REC, 2 (1) tb - gray

DES qTY warn It

PQ_S ind abnormal

FUEL VENT (OXID VENT) tb - abnormal

1

I.

2

3

4

5

6

7

8

5.2-24

5.2-24

5.2-25

5.2-25

5.2-25

5.2-25

5.2-26

5.2-26

5.2-26

Basic Date 26 Septenber 1971 CKongeDate Page 5.2-._____23



LNkA790-3-LM

APOLLO OPERATIONS HANDBOOK
LM 2005

SYMPTOM PROCEDURE IIEIIMJIILS

1

DES REG

REO I

Li_t on if regulated He I

press < 220 or > 250 ptaa |

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
i D.
I
I
I

I
I
I

!

I

I
I
I
I

la I
I

Pres_rized: I

>ZSfps. I
<235_a I

Unpressurized:

Oxid< 35_a (@SO*F)
Fuel/ozid AP: II

• 50ps_
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I

(_l

YES 2 ISw rezs&ckprptntpfess NORM,,._ I 3 I
DES REGIt- off?

IDES He REG 1 (2) - CLOSE; v I

tb - iop YES
eOES He REG 2 (l) - OPEN;

tb - gray

ePRPLNT TEMP/PRESS MON

-OESZ&0L_2
HIGH

Prptnt press? .._

tLL°* ,l

CWEA/INST IOES REG PRESS)

FAILURE

6 I Close He rails ! I Ck arab p_'ess I

""ELlUMMG "1eOES He R[G l (2) - CLOSE; i NO CWEA,/INST (DES REG

tb - bp _ Arab press >900 psia _ Arab He press low or deer? PRESS) FAILURE

Sopctit s(pJlbyEsblow117 _/YES (_ _YES

131 Ck prp_nf presS.

DES He REG2 FAILEO

CLOSED

I

Ir

151 Prplnt press? }LOW

while m_itorin| p_pJnt /

,_ DES He REG ! I2) FAILED
Prplnt press 5i1_? OPENi

CI_.A/INST FAILURE (DES

REG mESS) OR He LEAK

UPSTRF.k/I OF CHECK VLVS

ePRPLNT TEMP/PRESS MON 14l
-DES 1&0£$2

NO He LEAKUPSTREAM Of

Prplnt press tow or decr? _ CHECK VLYS

®

I YES

oPRPLNTTEMP/PRESSMON _ FUEL& OXlO PRESSagree? I eOESH%'_[GZ-'_---CLOSC
-ASC NO |Supcritsquibblown? r_l DESHeREG2FAILEDOP_N |
AS_ temp & press normal?

½NO , No ®
NO Z7 "o- I

(!) '

He / _PLNT LEAK [eHELIUM MON-/IMBPRE.._._ J

[ /_mb press >900 _iI? J

[,°

O Lil]ht is enabled when unstaged |r_l

after ENG ARM-DES for first tim,

or ABORT pb has been pushed (en-

(ine-arm siInal-enabling Io_

delayed until 5 seconds after en-

_ine-on commend us _ssued)

Q If descent relpHetor fads open
(pr_ra >260 psia), re_lator SOV

must be dosed within 5 seconds to

prevent SOV from freezing open or

_amalpe to seal.

Q Helium relp_lator redundancy iS lOSt

Q If be second UPS burn.there will

close both regulators until just be-

fore burn to prevent possible Ior,s

of hehum thro,Jl_h relief valves

Q ssumption: Ambient helnum

s_uib blown.

(_lf OESREG It remains o_ after initial

ambient helium pressurization low

propellant pressure may have been

cause Verify with MS.rH before mak-

ing UPS burn

Source of leak cannot be identified.

_ Oescent helium wdl leak whenever
regulators are opened Verify with

MFSN before selecting regulators

(_ MSFN and crew can distinlpJis_
between these two feilures, Crew

can determine failure by monit-

_S SUPCRIT P_ESS and /d_Oon HELIUM ind.

(_A slow leek may appear as an inst
failure Con'n,eltMSEN

l- _M5.1026

PflO_EDURE

DESCENT PROPULSION SECTION

26 September 19'71 "-"vr'kan-e Date ruOa-e 5.3-2,1Basic Date
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S1MflW

2

Fuer/oxidtamp
abnormal

>75°F (unpress)
>90°F (press)
<50°F
Fuet/ox_ At
>tO°F

3

Hepressabnormal

_pcrit. >or < timeiine

Arab:>1750 psia I
<]300 psia(unpress) I
<200 psia(press) m

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

plloc_u_

; Q

ePRPLNTTEMP/PRESSMON "Ira I at betweenbothfuel (oai_ _'1 HEATSOAKORCOLDSOAK
-ASC Imd <10 ° F? possible,reorienf LMto! brini affectedtampwithin

ASCtemp&pressnOrm? (_ L UmitsbeforeDPSburn,, tNo ,, t"°
! _ I FUEL(OXID)TEMPINST| tRDFAILURE FAILURE
I
I
I
I

-_ 1 I Ck knd 2 J Closeregs
eHELIUMMOI_- _ YES eDESHeREG] (2_- CLOSE

_ _-bp -- )SU_RIT_ 3L_-] lNO

| _ press& tempsnormal? Abnormalsys? i_ _pcr+tsquibblown?i
AMB _YES

_J He decr?
press

,el
AMBHeINSTFAILUREOR
HUT SOAK

I
4 I

,i_ IJeDESHeREGI(2).CLOE.
DES HeREGII2)tp-bpl , thenOPEN

] I
BPaPnormalwhenreg m ( TBstill bp'_

use II _NO|
i '_J
I HeREGI (2)SOVINADVERT-
I ENTLYUNLATCHED.
I
I

• DESHe REG 2(i)-OPEN,
thenCLOSE

TBSbllgray?

3_J HeREG211)SOVINADVERT-
ENTLYUNLATCHED

I
5 i

DESHe REG2 (1)tb-
gray i

J i
Grayabnormalwhenreg |
notin use I

I
I
I
I
I
I
I

I
i

ePRPt.NTTEMP/PRESSMON
- o_si L_&.2,

Fuel/axialpress becr?

' CHECKVLVS&BELOWSOV
I

Press? _ Arabsquibbl_n?

_,o

HeTANKLEAK _ Hepressdecr? I

17[ HeTANKLEAK,
AMBHeINSTFAILURE,
OR COLD SOk_

YES

le_pRpL_ MON13 Ckprplntpress

-oesz&p_
Fz_H/oxidpressdecr?

He LEAKORAMBHe INST
FAILURE

-.-I

Q
-J He _o ] (2)SOy FAILED m 3 I Reconfiifurere_

CLOSEDOR TB FAILED. _ wOESHeRE_]2(I)-OPENeDES He REG I(2.)-
i

JHe REG 2 {I)_V FAiIED_
OPEN OR TB FAI_D

R

tl) Desceottanks NO. ] ere
v

et+Y&--Z.
De_t tz_ksNo. 2 are locatedIt
-Y&+Z

(_Use unaiteot_thmp to estimate
tampoffelled tack sere,or.

Q MSE'N cam dLstinlpJishbetween
thesefliiure_.

Q DESREGIt endfuel/osidJzerpres-
wre ere only indicationsof zb-
normaJHeliumpressure.

Q Sourceof leakcannotbe identified.

Q Hesupplywill not be depleted with
descentreis dosed Opendescent
relp justprior to burn

(_lf DESREGIt comeson,failure is
helium leek u_tream of check
_rel,_s

(:_ff squibvatvesIream_e_( Helium
fired, subercriticalhelium will be
lostthrouih sameleak

Q Verify with MSFNbefore selecting
regulators

Heliumreluletor redundancymay
be lost Fuilurecanbeconfirmed
decreasingfuellomdizerpressure
duringbumif DESHeREG2 is not
odeeecl+

ODES He 2 _V is oben ifREG

mll_,a_itheliumtamkpre_re is
up¢xosimatelyequal to su_r-
Oritia_iHelium pressureliter
first descent en_ne burn has
beeninitiated

C .3CKXJ_5-1031

$3MIPTOM PRO_EDUIIE

Basic Dote 26 September 1971

DESCENT PROPULSION SECTION

Change Date Page 5.2-25
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SYMPTOM l IqlOCEOtlE

DPS firini?

NO

Ckprglntq_/.

ePflPLNT OFf MaN - DES l
& DES 2

PRPtNT LEAJ(ORDEGRADED

Fuel o_ arid q_ < 7%? ENGPERFORMANCE

CWc-.AOR LIOUI0 LOW-

LEVELSENSOR IN PftPLNT
TANK FAILED0_

_PRPENT OFf MON -goodi i_ -- ,Ff_o_,N,_FECTED
I F_l,or,_0_on? _ TANH,,,LEO I I "

hfuel tanks> 55 dif- _ PRI_.NT LEAK ORDEGRADED

t from both ox,d tanks_I I ENDP_RFORMANCE

ontinueDPS Nrn

_J _GS tNO FAILED

s_,,,_ --, _ I_,_r_
-- |YES I# QTY PROBE IN AFFECTED r_ ePRPLNT QTY MON good ]

S norm _ TAN_ FA_LED
| _ )''I t

INo -J

r SlG TO INO LOST !

II BI..LNK(ONE OR BOTH)

l_.J A_.al i_cati_T lONE ZERO

] BOTH I ]

_,_E_O®

_j c_esoy.
eAffected vent FUEL (OXID)

VEto-CLOS_t_ _P_4

She or fuel (o_id} press
decr?

YES

TB FAILED OR FUEL IOXIDl

SOVTRANSIENT

Abeorm_ if_

BP - before ti_

veetin_ or d_rinll
vefltinz

Gray - after tim

ventin|
JbHavevent squibs been

lawn?

NO

Check vent vlv after squib
is l_o_m

ePRPLNT TEMP/PR_ESS

MON-0f,Ll &IZ_
eMonito/tuei (oxid) press

F_ef (o_ _-ess decr?

FUEL {OXlO)VENT SOV
FAILEDCLOSED

PROCEOUR[

FUEL (OXID)VENT SOV FAIL-

ED OPEN

TB FAILURE

Lilllt iS _nhibited w_en PRPLNT

orf MaN -OfF or when stalled.

DES QTY It shnuld when POG_Zo

re_in| is in 4% to

7% r_ge

If P_GS is hefO_'eturned on pro.-
pelli,nts are settled. DES QTY It
wd_ come on if a low level seflsof

(_ Low-level in_iueb_ _S erroe_JS
Mon_tor fueUoridize_ numerics

O Quafltit'f readOut,_ are reliaMe oely
under +X-iccelerafio_ Fuelread-

ing may mdicate _o to 5% low
for _IO mmutes aFter initial turn-

On PQGSdu_/ cycie iS A5 minutes
on, 15 minutes off

Use good system toesbmate pU_-
lrty of failed tank

ODES O_ it is unaffected

ODES QT_'Itmay be rnoperabve

Q Use fuel loxidizer) to estimate
quantrty of faded Sysl_n

(_ Not appJicahle to zero-g condo-
tizzies

@ Fractu_'e mechanics limits may be
exceeded _le to heat soakb_W

after _ b_m, =t f_e4 Ic=_ tan_
is not vented

I |. 3_0tA_-1025

SYMPTOM REMARKS

DESCENT PROPULSION SECTION
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5.2.6.2.2

5.2.6.2.3

ASCENT PROPULSION SECTION

General

Double failures are not considered, except that in the ASC HI REC, taut
It malfunction procedure a double failure (eerles-parallel regulators)
causes the ASC HI REC taut It to go on.

During ascent engine burns, continue the burn unless it becomes appar-
ent that an explosion could occur.

The APS is loaded vlth helium and propellante according to prescribed
values.

• The APS ham been checked before use.

• The status of all tb'8 has been checked and verified before enterln_
the tb malfunction procedures.

Assumptions

Off-Nominal

e

Helium, or Propellant Temperature or Pressure, Indication

Large leaks ere not considered.

These are troubleshooting procedures that cover off-nominal and
anomalous conditions that do not trigger the CWEA or provide discrete
malfunction indications.

• The crew does not enter into this symptom unless they have had an
obvious off-nominal condition.

• Heat or cold-eoak is not • malfunction.

ASC PRESS Warning Light

• If this light goes on during • non-mlsslon critical burn, immediately
shut down the engine.

ASC _ Caution Light

• A malfunction does not exist if this light sees on at the nominal time.

Table 5-6. APS Procedure Entry Sheet

Sym PaKe
Symptom No. No.

ASC PRESS warn It

Fuel or oxid reap abnormal

Fuel or oxid press abnormal

He press abnormal or decr

ASC QTY taut It

ASC HI REC taut It

ASC He REC 1 (2) tb - bp

I

2

2a

3

4

5

6

5.2-28

5.2.28

5.2.28

5.2-29

5.2-29

5.2-29

5.2-29

Bosic Dote 26 September 1971 Change Date Poge 5.2-2__7
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SYMPTOM PROCEDURE RUIULIIKS

i

eEo I
LiFt emif eitherHepress I

< 2775ps_a(beforestalPnl[ I
_xdy) I

I
I
I

I

LM stalled?

• HELIUMMON- PlEa]
&PRE_Z

EitherHepress<2775 psia?

CWEAFAILURE

b

_J in affectedtank? _ IRSTFAILUREORCOLD J

|

Pres3deer

I -I SOAK I

APS pressurized?l_YES I NO 'l

7 I CJoseHe,alp. 8.]
eASCH! REG] & 2 - NO HeLEAKUPSTREAMOFLEG

tb- _ _ SOV'S

Hepresssta_limd?

YES

tlJ Ckfuel & e=idpre=.

' He LEAKBETWEENRE(;
eP_PENTTEMP/PRESSMON-ASC SOV'$& CHECKVLVS

Fuelor oxKIpressdeu?

I'-'1 J

I If unp,ressurized,select
goodtank

eASCHeS(L - _ or
TAt_2 (load t_)

I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I

2. o

Fuelorm.dtempab- _J
nom=t

> 90*F
< 50"F I
Fuet/m,d_t >[0" l

I

J TEMPINSTFAILUREOilCOLDSOAK

CKind

Prewta_
>203 pm
<170 pm
Unl_eUudzed:
< lid P_a (fuel)_50"F)
< 70_z (ozi_(eSO'_

FuelAzid_,P >]0 p_z

epRPLNTTEMPPRESSMON

_, -Of.,_j,&DES2
Pressregniinsame?

I
I Ill

I _ INOFAILURE
I LI
I
I

I
I
I
I
I
I
I
I
I

I

Ascentfuel or ox=dternabnormal?

NO

i
i

I'

_J Cle_erelp
wASCHeLEG1 & 2- CLOSE

Fuelor Oxid pressdecr?

'] BothFuet& Oxidpresslow?

YES

HEATSOAKORCOLDSOAK I

He/PRR.NTLEA.K

Q
P_ESSiNSTFAILUREOR
HeLEAKDOWNSTREAM
OFCHECKYLV.

!"l &__Ls_Ck_prm
i eHELIUMMON-Eitherpresszbnor_iy low?

'J HeLEAKBETWEENlEG I
SOV'S& CHECKYl.VS

HeLEAKUPSTREAM
OFREGSOY

Lilht may trig-aJ$ohave been
gered as a result of APSpress-
urizah_t MSFN can distm|ui_
these Causes

@ M,_'N cam_bnraiflt betwNn
thefailures

Helium su_oiywill depleteif bo_
squibswere fired

Vorn'ymb_ MSFN before seectm!
relp.

IE.3001_ I0_$

SYIIFTU PROC£DURE RF,IMJ_

ASCENT PROPULSION SECTION

Change Date__ 26 September 19"/1 Page 5.2-28Basic Date_
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SYMPTOM PROCEDURE IIF.MAJtKS

!
I

HeDra..bon_al_i_ I I Ck*_d YESl2I. IHiGH
I Oecr eHELIUMMON- cycle v I Press?

Indresponds? k_

>3300 pua I ' INn
< 2900 psia I

I
I
I
I
I
I

CO
_ PRESSINS] FAILUREOR

I
4 I

YELLOW |

Li_t onwhenburnhme I
<S_-c. I

I
I
I

I

I

APS firing? I_ _ TerminaleAPS/RCSinter°
connect

NO

eSYSA&B MAiNSOV-

(_ OPEN;tb- grayeSYSA &BASCFEED] &

i 2-_
CW_ FAILURE oSYS A&B ASCFUEL&

OXiDtb- b_

I
41_ _$'_']flerAPS burn completed, _ SEN-

D SORFAILURE I! cleserees& ckfo( leak i _'1 CWEAor LOWLEVEL

eASCHeREG] & 2 - j
CLOSE;tb - bp I

i Fuel _ °xid pressOecr? J_ i_s I v I _e_LL_ LEAK

6

ASCHeREG1 (2)
tb - bp

I
I

eASCHeRAGl C2)- OPE_NN

I .... TB- gray?

II iN o
I
| _
I TB/INSTFAILUREOR He REGSOY

I FAILEDCLOSED
I
I

I

I

I

I

I

I

I
I

I

I

I
I

I
I

I

I

I

I

l

l

I

I

I

I

I

I
I
I

I
C)

He REGSFAILEDOPE_
(DOUBLEFAILURE)

"_ Whenfuel& oxid press<220 psia:

eASCHeREGl & 2- OPEN;tb-
gray ind,viduaUyto is_ate failed
leg

S [ OpenASCfees

*ASC HeREG 1& 2 -OPEN:tb- gray

He REG SOV UNLATCHED

bon ez_zt_,

O C/W ildicllion of IM¢ to ¢IOM
ASCFED _ve= lost.

O MSFN can distin_i_ between
these two failures

c*aoo(3_. 1027

SYMPTOM PROCEDURE REMARKS

ASCENT PROPULSION SECTION

Change DateBasic Date 26 September 1971 Page 5. 2-29/5.2- 30
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5.2.7.2.2

5.2.7.2.3

5.2.7.2.4

5.2.7.2.5

REACTION CONTROL SUBSYSTEM

Oene tel

The intezrlty of the RCS 18 verified before entertns the off-nominal
condition indicated in the "eyaptoa" column of each RCS malfunction
procedure.

Assumptions

RCS Caution Lisht

An RCS propellant leak can cause the RCS taut It to 80 cm, but this
will only happen if a leak occurs when the propellant quantity is very
low or if the propellant tank_ r_pture. (The prchabllity of the pro-
pellant tanks rupturins Is very remote.)

RCS TCA Warnins Lisht

• A translation mmetteer must be completed before any action Ls taken
reserdin8 the RCS TCAwern It, except if we or more red tb's appear
for the same RCS system (A or B). Appearance of the red tb'e vould
indicate thac the male SOV's or ascent feed viva unlatched or felled
closed.

• Crossroad vlve are not open.
• Ascent feed viva are not open, except durin8 +X-translation.

Talkback Anomaly

• The status of all th's 18 checked and varlfLed before entering the tb
anomaly molfunction procedure.

PQHD Off NomJ.nel

• Tenq_ compensation of the PQMD pressure xducer hu consLdersble tlmu las.
Durin8 periods of hish propellant use, the PQMD my indicate 5Z to 10Z
low for several minutes.

• The PQ_a) malfunction procedure Is primarily for detection of leaks and

xducer failures. It is not applicable to off-nominal parformunce of
the thrusters or disital eutopilot.

Off-Nonlnal RCS Propellant or Helium Indication

A helium re8 failure Is not considered in this mulfunctton procedure
because the RCS: A & B PRESS tnd are not sensitive enoush to reflect
reKulated helium pressure chunKee lass than 20 pals. Hovever, the RCS
A & B PEG warn It alerts the crew to htBh and lme tabulated hellum
pressure.

Table 5-7. itCS Procedure Entry Sheet

Sym Past
Symptom No. No.

I

RCS taut It
Be press low or decr
lq_D abnormal

RCS press or _tmp abnormal
RCS A (B) PEG warn It
RCS TCA yarn It
25 abnormal (QUA/))
TB abnormal (MAIN SOY, CRSFD, ASC FEED)

1

]b
2
3
4

Sa
5b

5.2-32
5.2-32
5.2-32
5.2-32
5.2-33
5.2-33
5.2-34
5.2-34

BoIi¢ Dots 26 September 1971
Change Date Page $" 2-__31
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_MPTOM

CWEA FAILURE

PflOCEOURE REMARKS

I '-J
Shut down tailed sy_ when

O The direct and AEA herdover

modes should not be used while

trouble-shooting wkth this prO-

cedure

1 ._i ®

i_ 1I ChHepreos.[ Rcs i j--_..TEMPmRESSNON-Hj.dial
I Either He press '< [700?

YELLOW I YES
z

Liiht on if He tank press I

<1700 psi (sys A or B) I

'" "He press low or deer RCS qty norm? He press < 1400 ?

If systems are decreasing ' t YES _NO

't'°"rat'ret'rto1 N,-- IA_onllal Vehicle Oynanl-

iceprocedure I [ FAILEPRESSTRANSDUCER Affected sys:I ecb RCS SYS: QUAD I. 2,

lb I 3,&4TCA-openeRCS: SYS QUid I, 2, 3,

& 4 - DiSAB_; tb - _ YES
_MOabnomeJ _ Ckeomw_ Heprm _ *ram SOy-_ tb- _p'_

He press decry

| I eT[MP/PRESS MON - He

If systems ere decreesing
at abnormal rate, refer to

Abnormal Vehicle Oyeem-

ice procedore.

l eCk affected sys

I He press norm?
I

l _ YESI

I eO_ FAILEO IN AFFECTED

I sYs
I

He LEAK

NO

'.LI YES'31
eTEMP/PRESS MOH - FUEL -,.Im. PRPtNT LEAK BELOW

MANF & 0_Xl0 MANF MAIN SOV

Prptnt menf press deer?

NO

manf press reaches ).00

psia

• Felled Sy'S: MAIN SOv-

h CLOSE; tb.i_eCRSFD-OPEN; tb-gray

,_i
He/PRPLNT LEAK ABOVE

MAIN S0V

O

,jJ
Affesteq sys:

eMAtN SOV - OPEN:ib -gray
ecb RCS SYS: QUAD I, 2,

3 & 4TCA - close
eRCS: SYS QUAD ], 2, 3

[ & 4 - ENABL(: tb- grey

N
Shut down failed sys when

fuel orOXid manf press

reaches IO0 psia

el:ailed sys ¥,AIN SOV

CLOSE; tp -

e_'r0 - OPEN; tb - grey

UIht is reset when TEMP/PRESS

MON is cycled to He_._

Q lf hetium <1400 psia,pressure

leak zs he(lure If >]40(3 psia,

s_rce of leak cannot be identi-

fied until system stabilizes

Q Treesiation capebility most in fol-

lowing axes for loss of RCS sys-
tem A or 8

System A System B

Lost Lost

(I) PGNS loses + Z, - Z + Z, - Z

(2) -Y +Y

(3) AGS loses + Z, - Z + Z. - Z

(4) -Y +Y

(5) - X + X

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
!

I

I
I
I

I

I
I
I
I
I
I
I
I
I
I

2, i

_4._ II c_ied.n_eSs or temp _ YESeTEMP/PRESS MOel - cycle ,,-I,

J I
i tnd resoends?

I
I _4

F---RCSSYS A (B] TEMP 0_I
I I PRESSINDFAIL.[D.
I /

I
I
I
I
I
I

I
m

1F

ABBNORMAL USE OF SYS A
}PRPLNT

,_!1

IMAIN SOV-OPEN; tb-

gray
ecb RCS SYS: QUAO I, 2, 3

& 4 TCA - dose

eRCS: SYS-'_AO I, 2, 3.

& 4 - [_Bt.E; th- tray

+
Shut down failed syt

fuel or oxid manf press

reaches I00 psJa.

trailed sys MAIN SDV -

.tb-®

I .crc'cc_'-OPt: th- Zrmy

zI CkeCS_.
• Cross-check affected RCS

Oty t_ or deer?

POMD ABNORMAL

i
CRSFD must remain closed ,

to evo_dlOSSof prplnt from i
good sys

+
II I Relieve prplnt press

i

Affected sys:
mcb RCS SYS: QUAD I,2, 3,

i & 4 TEA - close.
'IRCS: SYS-'_'--LIAD 1, 2, 3,

& 4 TCA-ENABLE; _-

oRre thruster in effected

s'p.
ecb RCS SYS: QUAD 1, 2, 3,

& 4 TCA- open.
eRCS: SYS QUiD 1. 2, 3 &

4 TCA - DISABLE; tb - bp

Abnormal sen_-? I PRESS

TEMP

Sys A & B temp _. equal?

YES

k ®

S$ O#_TEMP INST FAIL-

I URE

,_ ,.u l
Do not fire th_Jsters if RCS

p COLD OR HEAT SOAK p prplnt temp:>lO0_F<40° F

INIOCENI

Foflowingconditionsapply to above:

(]] PGNS w+ll not commend eng-
ine to fire

(2) Translation totally )oat

I3) RCS thruster win fire, hot LM
will rotete and trenslete

(A) Translation totally lost

(5) Trenslation lost unless

ATT/TRANSL-4 JETS; then,

two-let translatl_ will resulL

(_Use RCS quantity in unaffected
system and helium pressure in

affected system to estimate of-

fectedsystem quantity

Q Propellant is indicatedtemperature

ordy in PRPLNT position. (Pointer

drops to"_011_-_n other positioes)

Use RCS It for low hehum pressure

and RCSk and B REG Its f_ hizh or

low mentfokl pressure

QU_e temperature of unaffected
system to estimate temperatuze ct
fa¢leq _nsor. Use PQMO to esti-

mate He pressure Use alternate

pressure (prpint, fuel or oxid ma_t]

to estimate pressure of tailed sen-

sor
F-3OOt,,*A_lO,_

I

REACTION CONTROL SUBSYSTEM

Change Date• 35ic Dote 28 September 1971 Poge 5._.2-32
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SYMPTOM

RED

b[ht on (tar associated

s/sl if:
He press

>218 psia

< 165 psia

RCS TCA

4

RED

b_I on ff

One or mole thrustsrs

falloff

Collmear thrusters are

firing simultaneously

SYMPTOM

PROCEDURE

,
Ckaffectodsysmanfpfess. -D= RCSSYSA(B)REGFAILED ,q presS <I00psiamay !

>2]_ H#OH (DOUBLEFAILURE) l _" cause TCA failure

i NO eTEMP/P_ESS MON-j_JI_,.L PSIA

| Mint press?

,1 _lut down feilodS_ whor_i

I mint pre_ re,KJ_s <)00i

I _ie.

I erm n_? I I

I

Lilfht is +m_tod if main SOY

cto_.

O TEMP/PRESS MaN -PRPENT end
mm_tor relulmtor pre.*z,ore.

@_'_s odWtion of TEMP/PRESS
inoberItme U_ fuel

_zer rrmnif©KIprexsore to _-

itor RCS system prate

I
0'

I
I
I
I
I
I

I

I

I

I

I

I

I

I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I

I
I
I
I
I
|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I

I
I
I
I
I
I
I
f

Any tbred?

S

Th'Sred inboth systems?

IfC

i

_r

,m
More than or_e tb red pn

same sys?

YES

If

Isoi_e affected svs._

aRCS SYS A (B)OUAD ) 2 1

3,4.-DISABLe; tbbp
eTEMP:'PRESS MaN. FUEL I

MANF & OXIDMANF
Ifnot interconnectlng

eAffectedsys

MAIN SDV- P_ lib-gray

If 4nterconnectinE
eAffecled sys

ASC FEED ]or 2-O__

Man# press incr to nerm"_
h

' SYS A FB)FUELOR OXID
MAIN SOV OR ASC FEED

, V_V FA+LEDCLOSED

p ValYe?

MAIN SOV

_I Re¢onfilure

Affected sys

eMAIN SOV* CLOS[. tb-bp

eCRSFD-OPEN; tb-gray
aRCS SYS OUAD 1,2 3, 4-

ENABLE; tb-(ray

YES

_'_,tSYSA FB),FUEL OR OXID

! MAIN SOV OR ASC FEED
YES

VLV UNLATCHED FROM

I OPEN POSITION
I

Iill Affe_t_s_

aRCS SYS OUAD I 2,3,4

-ENABLE; tb-eray

_ 141 ! PGNS- I GUlpc0fil)

! IK]2 (S&C #2) FAILED m Kl3 (s&c #2) FAILEDCLOSED CLOSED

+ c +

_B: ATCA (PC;NS)--oden m"_CB ATDA (AOS)_ (_en J

_-_ Adnormal vehide dynamics_ ]ET FAILED ON I

.....s.,,hrust:acti.ty, L.--.--d
___L .

_el off fAi Isolate faded)el

Ifin PONS Affectedquad

eMODE CONT - ATT HOLD mob RCS SYS A (B):OUAD

eV77E TCA- open
ffin AGS: aRCS SYS A {B] OUAD-

eMOOE CONI A_ HOLD _; t_-_
eA'FT CO_ F3_

Affectedquad
aRCS: SYS OUAO DISABLE

then _ _

• ACA • cmd tailed )el

RCSTCA It-on?

TCP SWFAILED OPEN OR

JET FAILED OFF

g_

_tl" Inhibil failed )el

ASC FEED VLV._ 20] Reconfieure
oCRlFD-OPEN, tb-gray

Affected sWs.--T--

eASCFEED ] or 2 "_-L_

eROS: SYS OUAD I, 2, 3 4-

When kPStRCSinte_c_cffn_
terminated

eCRSFD-CLOSE:tb-bp

eV2S ND7£ !

FL '/21 NO7

eLoad R]:

1257E (ifvertical jet)

1260( (rf horizontal let)
FLV22 NO_

eLoed R2 wAth_taI code of

failed jet
FLV23 NO7

eload R3

IE (to d,_bie)

eV48E
ePRO I

OV_6

PROCEDURE

0 Prone_re is for ¢o¢1 foil-p.mr_
uros ely. S_on_ry coil failures

are covered in Abnormal Vehicle

Dynamics.

Failure may affect PONS only, AGS

only, or both N desired, s_itch to

alternatree luidince systwn, re-
e_oie felled _uod. end see whether

sytl_ptornstill exists

@ Altern_ffve procedure--
Affectod system:

RC_:SYS (affected q_od) QL!AD

_ISAB_; t_bp
Thruster disei_e discrete tO l_;

may be reset by recyclini RCS-sys

(affected quacQ OUAD - ENABtE;

t_&,rmy

(_) MSFN can detecmme failure TCP
switCh failure affects talkback and

RCS TCA It only

(_ Octalcode offat(-edtel;
IU- ]ODE 4.U-IE

ID- 2DOE 40-2E

LF-AE 4F-2E

IL-200( i 41R-I006

ZU- 20( 3U- 4E

ZO-_ )0-10(

ZA-10( 3A-1E

?L- 20( _-406

CB must be closed before switch-

i_ to alternate iuidince system

F-_00LM_ml01S-I

fIG

REACTION CONTROL SUBSYSTEM

Basic Date 26 September 19'71 Change Dote Page 5.Z-33
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5o

M_NSOV,CI_'D,

SYMPTOM

I
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ELECTRICAL POWER SUBSYSTEM

_s_ptton8

Troubleehootin8 rill be perforled vhen nine/on phue and tesk loading
pen•it. Accordinsly, certein ,mlfuaction procedures will not be per-
forutd until a main enSine burn or critical maneuver is cou_leCed.

• l_LlfuncCton procedures are entered from normal operational nodes. Pro-
cedures for checkout nodes are not included.

• Inverter No. 2 18 on line.

• No t-c circuit breaker opened before eric•rims these procedures.

In the case of loe8 of bus p recovery procedures for equlpuent other
than I_S are not included (except for certain cr/tical ECS recovery
procedures indicated in symptoms 1 and 2 m_d for • recove.ry procedure
for regain/us EL lishtlns in e_mpccm 4).

A partial short es referred to in these procedures: (1) Affect s elther
CDR or SE bus in such a way as co cause the bus volt•S• to drop belov
26.5 volts; (2) Does not drav current of sufficient naenitude to actu-

ate the associated ECA overcurrent relay (150 to 200 saps per ECA).

Table 5-8. EPS Procedure Entry Sheet

Syu
Syuptmu No.

DC BUS yarn It (UNSTAGED)

VOLTS - lov

DC BUS warn It (STAGED)

BATTERY taut It (STAGED or UNSTACED)

Deleted

Bat tb abuoTaal (STAGED or UNSTAGED)

5 BAT cb abnormal (UNSTAGED)

$ Bat tb abnormal (UHSTAGED)

INVERTER taut it

A-C voltese hieh

Bum functions lcot

Page
No.

1 S •2-36

Is 5.2-36

2 5.2-38

3 5.2-39

h 5.2-39

Se $. 2-40

5b 5.2-oK)

5c 5.2-40

6 5.2-41

6e 5.2-41

SSR-1 5.2-42

Basic Date 26 September 1971 Change Date 5.2-35Peg•__
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LM2015

SYMPTOM PROCEDURE REMARKS

1 UNSTAGED

-.,
I
I &

L BAntu ! I

IYELLDW

Ughlon kfeither
or_ b_ J

25$ volts I

I
Bat_lrtemperature J

145" I
I

Batreeersecurrent I
> lOamplor4toE_c I

Batov_current> t_ i
to200one I

I
I
!
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

BAT3 (4)- 8P _ ..L]

w _.._RT_EEN _T 4.31& I
Seesheet_ ECA J

J BAT4 3ofLU/_M_-SP =,_

0",

[TWEENBAI 2 Fli ePowerdownAGS
eLMPBAT2 ([ Hf _ - OFF/

RESET:tb- bp
eLMPBATI HI Y(L_- OFF/"

RESET,thenOff;tb- gray
• PowerupkGS

w

, ®®

eLMP BAT [ HI V & 2 ol
LUNARLI_BAT - _F /R£SET.

mob(15) EPS:BATFEEDTIE
_-opm

, OCfleet FAIA.TIt- _e? J

_N
oPQWER/TEMPMON- BAT

1. 2. LUNkRBAT Iv

vo_p n_m4d?

YES

, I
!
I
I
I
!
I
I
i I
I '
I

, Iii

I eLMPLUW BAT-ON
I
I Tb- LMP?

Ii +_s
I

, i
I

' i'I

I Zl I ReconB_re
I
I oSUITF/_- 1
I oBATSSACKUPCDRFEE])
I -ON;ea-lrq

(Ill[PS:tNVl -
I ,mvi_TEn-L
I eSeoxk_R/l_"m.SEC
I eS _ PV_ UPJ_L- _C
I eS 8_ VeCE- [_t..V.9._[._
I eTLM610MED- OFT

I

I
I
I
I
|
! BUSFUNCTIONSLOST

o?owe_dOWnP_
oCDR BAT 4 HIV(3)-OFF/

eES(l': th -
• CORBAT3 14H_v)- OFF/

_£_rT, then ON:•- irey
ePOW_upPGNS

CO_TROLLEOSHORT Dim. ePOWER/TEMPMON- bats
BETWEENBAT&ECA On low _s

I ePowerdownBATwith BAT
FAULTIt

LMPASCORDESSTAGE , 'Dmmm"
FEEDERSHORT

I

'21 I
SH_T BETWEENECA& BAT)

|(_WiTHLOW POTTAGE I

10J Restorebes

oC_(16}LTG:FLCOD- open
/_UH/DOCK/CDMPNT-
open

ecb (1Bi)S/C:AEA- Open
ATCA- open

ecb 6167COMM:VHFA
XmR-_n Pnl.SBD
PWRAMf__- openPRIM
SfDXM'rRIRCYR- open

Ocb fiG]EP_:INV2 -open
CROSSTIE8US-close

oPomerUDADS
ecb 616)-closeabOveCS'S.

asrequired

r

' 13[ ReconR_re
ecb _IE) EP_:BATFEEDTIE

(2_- close
eBAT2 ORLI_NARBAT

<1H_VI- ON

ePowerupAGS

®
N

ECACURRENTMONITOR
FAILED

i
i

'F 0
Oeterml__f s_orl kso_ NO DES STAGEFEEDERSHORT
ASCorDESf,.nder _ BETWEEN[CA& DER(fAT]

& 2 OR LUNARBAT LMP
ecb(16)EPS:ASOEtACONT fiE]) LOb'l)

- close
efM 5 BACXUPCDRFEED I

- ON:tb- tzrav
eBAT6 NORMkLCDRFEED l_l)

- ON;tb- Fay IRI
Res_fi_ure

eOESBAT- D[AOFACE.tb- I
b_ . eLMPBAT | H V& 2. CDR

BAT3 &4HI V -OFF/RE-
DCFEEDERFAULTIt- on? I SET;tb- i_

YES ecb (16)EPSBATFEEOTIE
(2)- CJ_e

eBAT 5 BACKUPCDRFEED

ASCSTAGEFEEDERSHORT eBAT5 NORMALLMP FEED
- ONtb - |rey

BETWEENDFRBUS(BATI ecb (16) [PS CROSSTIE
& 2ORLUNARBATLMP
flED LOS'_ BUS- ___

! _[ Resonfi_re

i eOESBATS-CONNECT;th -

e_,_ S BA_ UP CDRFEEl)

-O_tRESET;Ca- t_iieBAT6 NORMALCDRFEED
[ -_F/RE,SE'T:tb-

Q Assumption:
CROSSTIE ksocen If CDRBUS
voftageiSt_t for ;'20 mmutes
sub_a_ot freezeup OCc_Jr_,

Q DC FEEDERFAULTit mayor may
not_ on

(_ _lort is onbatterywhosetalkback
is no( bp Goo_ baete_wasdis-
connectedby overc_rre.t

Q Allow 5 elinutesbeforeclose( _b
P_NS:IMDOPR {tMU gyro con-
straint)

Q If failureOCcursafterPDI refer to
emerjency procedure for CDR
LLMI_BUS failure

(_) COMMwilt be lost for time re-
quired tObring up s_ondary S-
band orwhiletroubleshootingOp-
U_ Of rema_n,ngon primary
S-Dand.W_O_TDDMM.untilLMP
BUSstatus is as_ertamedmaybe
exerci_d

Remove25 amoere-ho_rsfrom
eKh ascentbai_ery_f_e dead-
faCing

(_ BAT2 can notbeplacedON

(_ BAT5 p_weris avadaNethra_
normal feedwhendeadfaced

(1_) BATG(if CDRFEEDERshorted)o_
BAT '.5 (if LMP FEEDERshorted)
power is availableonly throul_
back-upfeedand shouldbe
used beforeabort stale to pre-
clndeplacin|BAT6 {5) _nshorted
feede_

)OOLA_$O-_O2II

SYMPTOM PROCEDURE ItEMAII_

ELECTRICAL POWER SUBSYSTEM

5, 2-38
2fl September 19'/1 Change Date Page__Basic Date_
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SYMPTOM PIIOCEDUIIE IImAIK$
i

CDR ASC OR DES FEEDER _ ocb (] D LTG:
eSUTT FAN - 2, INV- 2 SHORT UTIL- men
ePower d_/n PGNS ANDN/DOCKICOMPNT

eCOR BAT 4. HI V & 3 or I -oo_
LUNAR CDR BAT-OfF/ I ecb(lI)E_:
RESET: • -

ecb (| 1) EPS: BAT FEEDTIE I GLYCOLPUMP [ - ope_
GLYCOL PLNP 2 - opec

(2) - open e.'-h (ll) COMM:

_C S 8O XMTRIRCW-

DC FEEDERFAULT It - On? _S BO _ AMPL -

• cb(I 11PGNS:

]_ LOGRDR- _

IYESN
LUNAR BAT CDR FEED m _ eCOg LUNAR BAT-ON ECACURRENTMONITOR LGC/DSKY-@enI
peJor to maltunction ? FAILED IMU OPR-o_: 9

I I I tb - CaR? ecb {]l) EPS: INV l - 9ooooooooo_

I _1/NO YES tcb {15) EPS: CROSSTIE

I _ _ Bus- ;L__
o Power Up PfiNS

' 1I 21J 311 _ ecb (ll)-cl_ above cb's

i IPOWER :TEMP MaN BAT 3 Determine if shod Is On Is required

I (4) ' - ASC _' DES feeder

i YES i
l Voltage normaP _'DP4 ' I e_ {Zb') EPS: ASC ECADON'T
I ' -dose

I i' .BAT 6 BACK UP LMP FEED- I_I ON; tb - Irrey
eBAT S NORMAL LMP FEED

" I I, -'._CDRBUS SHORT I - ON; _ " gray
oDES BAT - Df_DFACE _-

I SHORT 8FTWEEN ECk & BAT tb - by STAGE_DKTFEEDER&BUS
SHOe1

-I ! DC FEEDERFAULT It - on'p L
i NO

o I' ®
3/I R SureI W I Reconrbeure i"] ReconDeure

I ecb II]) EPS BAT FEEDTIE oPRi [VAP FLOW =! vtv- IDES STAGEFEEDERSHQ_T i eD_S BAT- CO_INECT; tb-
I (2) - dose CLOSE BETWEEN ECk & DFR (BATS

eBAT 4 HI V (3) - ON: tb- eBAT 6 BACKUP LMP FEED 3, 4 & LUNAR BAT COR FEED eBAT 6 BACK UP LMP FEED

gray - ON; tb - gray LOST) - OfF�RESET; tb - bo
ISUIT FAN- l ecb [16] EPS: ASC ECA CONT oBAT S NORMAL LMP FEED

ePower up PGNS -rJ_e _ - OFF/RESET; tb - bp

eCLYCOL - INST!SEC)
eWATER TANK SELECTvlv- t

SEC
Reconfi_reecb ECS GLYCOL PUMP SEC

"_ eLMP BAT l HI V & 2. CDR

ISEC [9AP FLOWvh - _ : BAT 3 & 4 HI V- OfF/RE- ,

a Immeduatelv i SET; tb - bp :

ecb ECS LCC PUMP - ecb (I]) EPS;BAT FEEDTIE

• °_-'_LTG ' _ -close
OVERRIDE INTE- oBAT 6 BACKUP LMP FEED

GRAL - ON - OFF/RESET: tb - _o

ecblAC BUS A-TAft oBAT 6 NORMAL CDR FEED

RCDR - _ - ON; tb - gray

mcb/AC BUS B: NUM ocb (]5) EPS: CROSS TIE

LTG - open (except BUS- men
durin_ ene burn or

mdz & dockin2
ecb (11 & ]6/LTG:

ANUN IDOCK/COMPNT

-o_
b. For subsequent master

_limls:
ecb (16) LTC-ANUNI

DOCKICDMPNT -close
C Within 2 hours:

ecb/AC BUS A: GASTA

-_o_..9

fiLlS FUN_IONS LOST

(_ BAT 3 cam r,_ be i_ed ON

PRIMARY GLYCOL LOOP is lost

BAT 5 pmvex iS wlilab_e through

r_rmal teed when deedfaced

A-30_._ 10-902'_2

SYMPTOM INIOCEDURE IIEMNtK$

ELECTRICAL POWER SUI_SYSTEM

.osic Date 26 September 19'71 Change Date Page 5.2-36A
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UNSTAGED ?i

OU_ the_ LMP BUS

RED 8us wits ida?

Ught on if _ I ' _11COR BUS

_ bothb_,a I TLOW
< 2G.5 vets I $l CK BATS3&4

v CINEAFAILURE

LMP BUS LOW

YES41
(Battery lilflt not

on)

oPOWER/TEMP MaN- BAT II_ ECI OPEN -_

I 3,e,_ 4

I
i Q

,' [,i h'J| LUNAR BAT CD_ FEED oeJ-Wm eFOWER/TEMPMON-BAT YE,_S eSUITFAN-_.INV-2

Llxior to m J 3. tJ_n 4I _-_ eC0R BAT 4 HI Y & 3 or !

IYES _ps hi_? CDRLUNAR BA1 - OFF/ I

RE-_f; tb- bp --

NO ._S: RAT FEEDTIE

II _ OK LLIN/_TBAT emps r pc FEEDERFAULT IT -- out I

I ePOWER/TEMP MON- _ ES

LUNARBAT NO _ i v
II Amps hight

CO# 8US VOLTS SIG CQNOR

L LunJr bet voRs nomlalT ecb (lL)I I I FAILED UTILo_" ANUN/DOC_/COMPNT

I _NO I n

GLYCOLPUMP I Open

I GLYCOL PUMP 2-

0rdIOFACE RELAYFAIl.gO . ecb (| l) COMM:
SEC S BO X_RIRC_ -

t S£C S BO PWR AMPL-
_F B XMTR - o0en

III Re¢onfi_re ecb {I]) PUNS: --
LDG RO_ - _ !

eBAT 6 NORMALCDR FEED RNOZ RDR- open
- ON; th - IP_ LC-CID_Y -_'_

eeo_em _p P£44S IMU OP_ - _ I
ecb [l 1)EPS: INV ] -

ecb (16) EPS: CROSSTIEr

BUS - close

F "P°wer uT_NS

LUNAR BAT LOST ecb (11)-closeabove cb's
as r_i_

; _ Determine if AS(: or

I i DES feeder sh_
ecb (]6) EPS: kSC ECA

CaNT - close

eBAT 6 BACK UP LMP

FEED- 0._: tb-gray

eBAT S NORMAL LMP

FEED- ON: tb - b_

eOES BATS -

th - bp j

DC FEEDERFAULT It on?

ASC STAGEFEEDER SHORT

BE'i'_EN DFR & BUS (BAT
i 3, 4, _NO LUNAR BAT CaR

FEEDLOST)

*CDR BAT3 - ON: tb - gray .91, I eDES BATS- CONNECT;

ePowerupPaNS l _-_'ay

! YES _J

TRANSIENT SCAFAILURE

i

_c[_u_[

I

I 17 ] RKonflliureI r60

j eSUFTFAN 2 INV 2
oPowav down RGNS

I *CaR LUNAR BAT-

I OFEIRESt'T; tb - be
I eCOfl BAT4 HI V- Off: tb-

I _w

I
I YES

I
J _

I

I 21 J OK LUNAR BATvoltap
I

I *POWER/TEMP MaN -
I LUBAE BAT

I Vdtqe non, afT

!

I

, I=It BAT - 
I l m- CO_?I

iI

I NO

l

I

l

|

I

I

l _r @
I ,

I LUNAR BAT C_q EC_ FAILED _'

I

l '

I

l

I

I
I

l

I

I

I

I
I

CaR BUS SHORT

11 J Reconligure

epRt EVA_ _ l vtv -

CLOSE

e_l_'r-_'BACK UP LMP

FEED - ON; th - gray
ecb _.61 i_S:ASC ECACONT

- ¢1

eWATER TAJ_'_

vlv -S£C
ecb ECS: GLYCOLPUMP SEC

-c_ose
eSEO EVAp FLOWv_v-

OPEN

_mediately:

ect_ECS LCG PUMP -

eLg_r:nOVERRIDEIN-

TEGRAL-
ech/AC BUS A: - TAPE

_OR -o___

ecb/AC BUSB: NUN

LTO - oPen (except

during"_g burnor

rndz & docking)

ec_([] & 16} LTG

DOCK COMPNT - ooe__nn

b For subsequent master
alarms:

ecb (16) LTG:ANUN/

DOCK/COMP_IT -

close

c. Wi_2 h_rs:

ecb/AC BUSA GASTA

BUS_'_

FUNCTIONS

_S STAGE FEEDER SHORT

BETWEENECA& _'R !BATS

3, 4. & LUNARBAT CDR FEED

LOS_

I ®
( Reconfi_re

eLMP BAT I HI V & 2 CaR

BAT 3 & 4 HI V-OFF/RE-

ELT;_-bo
ecb (] I)EPS: 8AT FEED

TIE (2) - clOSe

eBAT 6 NORMAL COR FEED

- ON: • - _ray
eBAT 6 BACKUP LMP FEED

- OFF/RESFT: t'O-

ecb (16)E_ CROSS TiE

BUS - _n

Q Assumption: Cross tie circuit l$
open grior to enterinE this proCe-
dure

OC BUS It remains on and subse-

qoent tow t_S voltage C/W mOni-
toring iS lost

If failure occurs after Phi refer to
e_erEency procedure for CDRBUS

fa_e

Q PRIMARYGLYCOL |aDO is lost

(_ BUS w,II lose power when LUNAR
BAT OFF

DE FEEDER It may or mayFAULT

not be On

CDR BATS 3 4, andBUS OK

LUNAR BAT CDR FEED _t LUNAR

BAT LMP FEED stilt available

(_ A)IOWS mioutes from time of _NS
power down before Closing Cb
PUNS: IMU OPR !IMU GYRO con-

slrainl_.

(_ Re-we 2 S ampere-ho_rs from

each ascent battery before dead-

facing

BAT 6 is available throughpower

_omlal teed only after deadfacing

LUNAR BAT CDR FEED LUNARlost

BAT LMP FED still bre'adabie

BAT power is available onlyG

through back-up feed and should

SO used before abort sta_ to
preclude _tomatically ;,lacing BAT
on the shorteO feeder.

0 C RELAYfliiure _evects BAT 3

from being p_acedoll

(_) LUNAR BAT is lost.

® To power beth _ses with _ent

batteries only. remove nonessen-

ti_ equip6ttmt _ntil tO_l _Oa_

S(] amp_.

REMARKS

ELECTRICAL POWER S_BSYSTEM

26 September 1971 '--"tJrLon-e Date rUoa-e 5, 2-36BBaiZe Date
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SYMPTOM P_OCEOURF IE]IJdULS

SYMPTOM

I
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

IN
iN
I i

ii
tl
It
I'
I

I

I

I

YES

r"--"
i

[_ From Sheet 1)

T 2 vofta_ < 20 _lC? ECt #2 FAILED OPEN • Power down AGS
• BAT 5 NORMAL LMP FEED

t NO --ON; tt_ray
• Power up AGS

N _l_ _-J CK LUNAR BAT ,raps
LLIHAR BAT LMP FEED on oPOWER/TEMP MaN-

prior to malfunction ? LUNAR BAT YES

oPOW_R/TEMP MOB-BAT 1,

then 2

/_lps high?

,0 ,, CO ®
IN YEsN

• Power down AGS _ LMPLLRiARBAT ErA FAIL-
oLMP LUNAR BAT- 0fT/ ED

I p eLMP BAT l HI V - ON;th - gray _,

FEEDERFAULT It - o(_? LMP BUS VOLTAGESIG NO eLMP BAT 2 - ON, tb - gay

_YES @ CONDR FAILED •Power up AGS
I'

O_ OPENED I_ •Power c_ownADS

• BAT 5 NORMAL LMP FEED

- ON; th - gray

• Power up ARS

4§ ] Power clown LMP bus

• Power down ADS
• LMP BAT I HI V & BAT 2-

OFF/RESEt tb-
•cb (161EPS BAT FEED TIE

(2) - ooen

DO FEEDERFAULT It -On7

YES

LMP AS0 OR DES STAGE
FEEDERSHORT

+
531 Restore bus

m

•cb (161LiD

FLOOD - open ANUNIDOCR

COMPNT - _n
ecb (1_ SFC

AEA -ooen ATCA -open
•cb (161COMa

VHF A XNFTR- oc.e'nPRIM

S -BD I_ AMPL -ooen

PRIM S - BD XMTRYRCVR -

_oen

•cb ( 51 EPS INV 2- ooen
CROSS TIE BUS - dose

oPower up AGS

•cb IT6- close above cb's

as required

=-J =1 Reco_filPJreNAR BAT voltalle nomlJl? SHORTBETWEFI_ LUNAR _ oLMP LUNAR BAT - OFF/

YES BAT & ECA _SET: th - i_
oLMP BAT ] HI V &

BAT 2 - ON; th - gray

__ i_i [ LMP BUS SHORT

-I

®
.0 _ l

DES STARE F_FUFR SHORT

BETWEENFCA & DFR (BAT 1
2 & LUNAR BAT LMP FEED

tusI_ I

I

Reconfigufe
m _ ! •SUIT FAN- IeBAT 5 BACK UP _ FEED

i - ON; tb - E,r_• cb (]11 EPS: INV 1- close

•S - BD XMTR/RCVR - SEC, aS- BD PWE AMP- SEC

aS - BD VOICE- ON VOICE

BU

• TLM BlaMED -OFT )

FUNCTIONS

LOSl

51 ] Reconfi_re

oLMP.BAT 1 H V & 2, CaR

BAT3&4 Hi V- OaF/

RESET; tb - bp

• cb (16) EPS: BAT FEED TiE
- close

• BAT 5 BACK UP CDR FEED

- OFFI_SET: tb/bp
oBAT 5 NORMAL LMP FEED

-oN;tb- Fay

•cb (161 (PS, CROSSTIE BUSope_

®
Determine if ASCDrDES
feeder shod

ecb {l_ EPS:ASC ECA CONT !

-close

*BAT 5 BACK UP CDR FEED

- ON; tb- L_ay

•BAT B NORMAL CDR FEED

- ON; th - gt'av )
eDES BATS - DEAD FACE;

tb - bp

DC FEEDERFAULT It - on7

 yEs ® ®

:/LSC STAGE FEEDER SHOI_T _ •DES BATS-CONNECT; tb- i
BETWEENDFR & BUS (BAT 1. grey i
2 & LLi_R BAT LMP FEED #

LOSTI

PROCEDUN[

LUNAR BAT Lk_ FEED lost LBKAR
BAT Cl_FEEDsiillavmilmble

Q O prevents BAT 2C fflIAYfailure

from being placed on

@LM_ BUSOK BAT 1, 2, and LUNAr'
BAT LMP FEED lost LUNAR BAT

CDfl FEED sttll available.

COMM lilt be 10st f_ title re-
wred to bring up SIC S-B0 or

while tr0uble sbonting 0ptioe of

romaining = PRO S-80 without
COMM _1il LMP BUS sta_s is

osoertoieed may be exercised

@ If f_ilure Occurserror PDI, refer to
• merE•hey procedure 1or LMP BUS
fzilure

BAT 5 power i_ •rmilable throu_

nom_ll feed Only when _.ad_ltCed

BAT 5 power is entiloble o_ly

b'troo_ back-up feed and shmJld

be so used before abed stale to
prochl_ I_towlati_ly p(_llCingBAT
5 on the shorted feeder

IffMkRKS

I_LECTRICAL POWER SUBSYSTEM

26 September 1971 _"v"'kan-e Dote rgno- e 5.2-37,J$ic Date
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mlrTa PlmCIJUl_ R[K_[S

2, STAGED

RED

U_t on if either
or bnt_ bmm

< 26.5 volts

-"- I

J_ BATTERY It - on ?

I YES

I
I
I
I
I
I
I
I
I
I
I
I
I
I

!
I

J i
! ,
I i
!

@

C FEEDER FAULTIt - ce? ePOWER/TEMP MON - CDR

, BUS,_oLMe BUS
YES Bus voftqe low?

YES

|1 Ck aflll_ _ low bus.

)j, Ck bit _'s

ecb EPS_ ASC EDA CONT

!Good bus_-_ YES
oBAT (5 & @ NORMAL .._

FEEDtb - IPay?

ecb EPS: ASC ECA CONT

((ioo(I bus) - _[gtdP
*POWIR/TEMP MON -

bat on low bus

Amps?

a ] ck betvoltage

Voltage normal}'

l

CWEA FAILED

fl :
NORMAL BUSVOLTAGE SIGCONOR

•miD- FAILED
LOW

t

NO + YES

"I !YEs
eBAT 5 (5) NORMAL IMP Ck for norm feed Open or _ BAT 5 i6! NORMAL

(CDR) FEED- OFF_. ECA failed FEED FAILED

eBAT 5 (6) BACKUP CDRT8 remains gray?
lIMP) FEEB-ON; tb.gray

YES Bal current >0! t r

IlIND lSl Recooli_re
_'] I141 • ePower dow,_ GS [ GNS)A P

DB_I_5(N_TN_ YERTENT F J ECAFAILED l .BAT 6 i5)NORMAL ODR
........ mE I (LM_ FEED-OFF/RESET

,I I, / I • t_._) --

I r ('_ fi i_ _ *_KT 6 i51 BACK UR LMP
........ F

• • , w, 8P " ,_ _ _CDRi FEED-(.(.(.(.(.(.(.(.(_N:tt_gray
Jill I_ 171 Ckbusshon. ,,m"L2J *Power up AGS (PGNS}

F Ok BAT 5 & B tb's v

n-"Ta I ocb{GoodEPS:t_s).AS(:closeECACONT J /'_--

1
i

;_':v e(Bad bat) - _; i , _,'i /

"" tb-t_ y_o 111] C_ BI Renontiwre
ecb EPS BAT FEEDTIE ,_.o_ FEEDER SHORT • _ m

• = I ePower down PGNS
_2)(badbus)- open _m •

_ ? I-- " LMP " eBAT 6 BACK UP LMP FEED
1 I (l_(I I O0 FEEDERFAULT it- o(1. _' - 0._; tb- gra_,

. I " _^ ' . • e ect)(IILLTG:

=-I _' y'l Recont_,_re OT,_-_
BAT OVERTEMP OR 1 i -- ePower down AGS. ANUN DOCK..'COMPNT
REVERSE CURffENT 'l IeBAT 5 BACK UP CDR -

l I FEED- _; tb- gray ecOG_)cECLSpuMP I o n
ech (]6)LTG: "

t l l FLOOD-open GLYCOL PUMP2-o__n

,_gm r | / ANUN/DO_'_COMPNT i ecb ill: COMM: )
i_---JeBATS(BNORMALLMP NO | l -o_n SECSBDXMTR..'RCVR

|_T5 ocb (I'_T/C -open
(CO_ FEED ON _ ECA FAILED _'["h J " _ ' SEC $ BD PWR AMPt-

I ,t_ Ill VHFAXMTR- oOen ecb(If)PGNS:
_ III PRIM S BO _PL LDG BDR - open

_41 Reconfigure _ IIl - o_en RNDZ RDR- open

=PNIEVAeFLOW#I_- _ _l lIll PItI_-SBDXMTR/RCVR LGC/,DS_KY-open
ptn_¢ _ _ • l IN -Dun IMUUI._-_

._'-'_r, .p.,p ._ 4- BUSSHO_T l il Iecb (]_Ps: *cO (II}EPS i@(l_[-_
................. • ,im iNV2-_ ocb(16)EPSCROSSTIE• mIII  os.c,. ),s-:,o.
CONT-_ I LMP l I I ePower up AG_. :l"ower up r'.=_3

_,LYCO_-_N_(_ I] |_b(z6)'_ asr_uirndi cb{II) -_as requ,red

eWATER TANK SELECT lt

oSECEVkPFL(_vfv- ] I (Dondbes)-dma i"_ Respect_vebatlost

: _.. "•'IePOWER/TEMP_ON-BATS.II I /
,.,mm_at_: I sto*te..i_ f=l,__t l / BAr_ IBATs

ecb ECS: LCGPUMP - _ "m'--1._,l /

TEGJR_- ON 2111 Reconfilpme. a I Rec°nfilure _ | Reco_figure.

ecblAC BUS A- TAPE " " _ ' "_,no --. eSAT S BACKL_ CDR Power dawn PG_S. ePo_r downAGS.

_ ._,".u..",_,mu_---_=,. FEED- 0_1; tb - gray eBAT 6 NORMALCDR FEED eBAT 5 NORM/E IMP FEED -
-_/_, rosa,a: r_um oBAT 5 NORMAL LMP FEED - _F/_SET; tb - bp _; tb - bp

L._U- o_en !exce_ - OFF/RESET. tb - b_ orb (1 I) - Open ell rb's in orb (I_l - Open ell cb's in
ouren en| _rn o__ _ .. - ocb_l_ 1 - close rows 3, A, & S,except: i rows 2, 3, & 4, eecept:

mmz e. m_mn___ oWVERTER - ). -- ,,h EPS: cb EPS: BAT FEED TIE (2}

ecb........Ill& [_ LIE. o_UP..............,_mm _nNT _vml BAT FEED TIE(2) eBAT B BACK UP IMP FEED -_

"?_u.'].L-_ oS BAND XMTR/RCVlk_-_ ; CROSS TIE BAL LOADS _ tb - gray

b F_ L''_''_I,_''_--'- eS BAND PWR AMPL- SEC ) CROSS TIE BUS ocb {16) EPS: CROSSTIE )
_"--_ .......... *S BANDVOICE - DN VOICE oBAT 5 BACK LIP CDR FEED BUS- i_

al_r_,,.......... _1 - I_l; tb- ray .Power up A_s i
°_t_,_'_,,_,_r _' ' oTIM BIOMED - OFF ecb {]G) EPS: CROSS TIE eCtl(16)- closeOsrequiredI

"'_, 'MY.... " SUIT FAN. 1 -- BUS- close ) -- I

..;._I._ -- • ePower u_-'_NS. I

-'_,-,_o":_," _ i _ t Bus
- op_ _ FUNCTIONs

eSUn" F_-_ _ LOST

PIIOCEDUIIE

If bus voltage kSlost for >20CDR

mm_tes, sublimator freeze-up
_cur$

BAPERY may go on instan-ff not

tanec_siy with DC BUS It

If CDR bus failure, SUiT FAN-2

DO BUS It remains c_ a_ subse-
quent low bus vo4tage C/W mon-

itoring Capability _Slost

!t failure occurs after PDI or dur-
ing ascent missio_ p_ase, refer

to emerEency p_ocedure f_ COg

(LMP) bus fa,lure

@ Cornmumcati_s will be lost for

time required to bfnng up se(:ond-
ary S-beandor while troubleshoot-

,DE Option of remalolng Onprimer#

S-ben_, without c0mmumcati0,r=s
until LMP bus status ,s ascertained

may be e_e_cised

Allow 5 rmnutes for _ros to side,
before closing cb FONS IMU OPR

DO h_t may orFEEDER FAULT

may noI be OI1

Q Reverse current Only tt buses are
t_ed

F.30(OM_.1_7

B

/

ELECTRICA_ POWER SUBSYSTEM

_QSiC Dote 2D September 19"/1 Change Dote Page 5.2-38,
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SYMPTOM PIffiCEDURIE

:3 STAGED OR

UNSTAGED

BATTERY ePWR/TEMPMON-
ALLeAT_$_TIONS

YELLOW eATFAULTtt - on?

tJl_t onif:
Bit O'Rdemperature |
> 145"

Bit reversecurrent
> ]0 ampfor 4to 5 sec

Bit _,ercurre.t > 150
to 200amp

4 STAGE(_ )

Jts vehiclestaged? IYES

eFautt'/bat -_; NO

ICWEAFAILED

- I I

OVERTEMPERATURE
ORREVERSEDCURRENT.
BATLOST

,,,H

If FailedBadis a_
ASC8AT

If stalPn! required:
eC9 ()! & J_ EPS:DES

ECk--O_enn
• C6 (Ib"_-'_PS:CROSSTIE

• If time pem_itsDES BAT

Q Bit C/W mor_l capaldl_ is
k_1.

anent capa_lity is lost
However,BAT FAULTI1 operates
i_lly.

VaiLsnorm?

Attempt reset

• Faultybat - ON

Batstaysonline?

• Y£S eATrERYIt - on _S

NO

I I

ECAPROgLEM

OFFIt 5_ intarV=s

l eGOo_ _C _T bed,up
FEED=

INSTRUMENTATIONI
II PROBLEM

Q Faoltybet my have_pped O_'F-
UNE.

Q Holdbatterymdtchto OFT/RES_
for at _ 4 secondsto ensure
insert/hi of eATT£RYtaut ft.

FuncSonslost:
], if failure associatedwith BAT

[, Z 3 or 4-BAT L 2, 3 or 4
is lost.

2. if foitureassomatedwit_ luoar
bat- lunar bat is aveiisSteoe
opp=ite feedpath.
Bitt warningli_t m_ remm
ONa_l otherbatterynu_func-
tJ_e,sw_llbei_ibite_L

O De}eted

SIIPTOM I PllOCEOUllE IIBIAIIKS
I

E LECTRICAL POWER SUBSYSTEM

Change DateBasic Dote _ september19'71 Page 5.2-39
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SIMPIOII PROCEDURE

ic,.STAlinoe;

LMA790-3-LM

APOLLO OPEIt_TIONS HANDBOOK

UNSTAGED J

J ' kWs zeot _ _ zero?

: ½- 1
ECAFAILED

I

I 41 ECARELAY(_ITACT
I O_"rBFAILURE
I
I

I
I

5b. UNSTAGEDI
I

I 81 :BAT
50(S 6AT- tb- I_ -4--DES6ATS- t_- M DIDFkJI.IA_OCCURMILrN
md kSC6AT - 6AT 5 or6 TURNEDON?
tb(5)-Fey I

Flilure OCcurld |

_ e_l _teq I

_ tun_ m. _JI RELAYK2CONTACT

I L FAe_OCLOS_
I
I
I
I
I
I

I
I
I
I

5c, UNSTAGED 1 L_
[ I

5D[S6AT-_-bp _ 111 YES
OESBATS-_- b_

LGCANOACAAB0iTrmd2 A._ 6AT
- tb- IP_ I STAGEOISCI_'TEPI_?

|fill

i

i 14 _ TOrestoreDES_ts

i' ecb(ll)I:'_S;OESECA-'

o_'6AT ] HIV-
oN

NO
LMPBATtb- Ir_!

.N ' I
_IJW _ CONTACT

LUNkR6ATLklP_lS- _
eCDRBAT3 - 0Nor LONAR
BArLWUE:-0_

_TAHI¥-ON
ocb (l_ _ ASCfCA

cont-
eO[S_- C_eeq[_
lob (L_ E_S:kSC

ECACONT-opm

ii

RELAYP(L(_)tlTACT
FAIL£DCLOSED

1Ill To_t O[S bm m_

• 6AT5 NORMALLMP_[[D-
ONt_--,pay

ecb Ill)EPS;_S ECA
C0NT-open

i

ocb (l I)t'l_ASCECA
, ¢0NX-g9_

oO(S BATS- CO_NI[_
eLMPEATI H_V &LMP
BAT2-o_

eCOR6AT3& CDRBAT4
H_V-gH

ocb (1l) ['PS;ASCE_
cONT-opec

r:mj tom.,o(sbmo,.,Ji,.,.
• BAT6 NORMALCDRFEE.D-

ON tb--lpay
'ocb (lb')£PS DES

[CA cant- cl_e
eDESBATS-_ON_ECT
oLMPBAT] _

I BAT2.ON
oCORBAT3 & CaRBAT4
Hrv-_

ecb _16)[PS:kSC

ABORTSTAG[ NOMSFNcOVERAGE
SWITCHCONTACT
CONTAMINATED

'2J
STAG[OISCRETEON_

ocb (Ill STAB/CaNT:

ABORTSTAGE-_oE_ ,

[

RELAYKIOCONTACT
FAAJ.OOFEN

o_ (16)STAB/CON_':

A_T STAGE- open

,,_I
ecb(16)STAB/CANT:

ABC,RT STAGE-
YES eLMPBAT | HI V -_:

tb - gray:_

i N
ado I16)STAB/CONI:

ABORTSTAG[- c_ose
ocb (! 1)STAB/CaNT:

ABORTSTAGE-

l

, edo(IL) EPS:DESECA-

e_]_'BAT ] HI V -ON
eLMF 6ATZ-(_ or

LUNAR6ATLMPBUS- ON
oCON 6AT3- 0elor

LUNARBATCOgBU_- ON
eCORBAT4 HI V-_
ect (l_E_ ASC ECA

• cb11_ I]_S:
ASC[CA caNT- Ol_a

I _lJ To,e_me O[SBATS

i oLMP6AT t HIV- ON
eLMP BAT2 -_or

LUNARBATLIdPBUS- ON
eCDRBAT3- _ or

LUNARBATCDRBUS- ON
4mr..OR6AT4 HI V - ON
ocb (16)EPS:_SC

ECkcoen -_l_
oO(S BATS-
ecb(16) [PS:kSC

(CA Com -_E_

fll_qE_gE

B_sic Date 26 September lOT1

ELECTRICAL POWER _U]_SYSTEM

Change Date

REMAJIKS

erie _s wdl be lost if faitu_e
occurs_en first ascentbakery
is turned on PossibdeDC bus
warnmj leiftt

Q On the LunarSurfacewhen the
ABORTCB's are open and com-
_ters are off, the fadure could
onlybe KIOor 1(20relay contacts

C'_lOIO

Page s._-4o
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6

60

SYMPTOM

I

YELLOW l

LiEhtonif: I
Busk a-c voltage J
<112 volts I

FreQuency_398 J
CpSor >4D2 cps I

I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I1
A-C vo+taeehigh I I

r I

(outof greenband) J
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I

i
I
I
I

I
I
I

I
I
I
I

I
I
I
I
I
I
I

I
I

I
I

SYMPTOM I

EL failed?

YES

P

ecblAC BUSB: BUSTIE
INV] -onen

ecb/kC BUS A:BUS TIE

INV]-ODen

INVERTERIt-off?

N0

I I _lectair inverter

ecb/AC BUSB: BUSTIE
INV1-close

• cb/AC"_U_"A:BUSTIE
INV |- close

ecb (ll)'[15)_TINVl-cl_

tINVERTER-_I

INVERTERit- off?

NO

t

• cb/ACBUS B:BUS TIE

INVI& 2-ooen
• cb/ACBUS A BUS TiE

INV2-open

INVERTERIt-off +

O

• cb/ACBUS B:BUS TIE
INV1-close

• cb/AC_A: BUS TIE

I
NumericIts brighten'_

YES

A-CBUS A SHORTED

BUS FUNCTIONS
LOST

PROCEDURE

(_

• POWER/TEMPMON-
ACBUS

I VoLTS-geenband?

]ND

_S | I Seteclall inverter YES 4_.J

ec:b(X])EPS:INV]-close
elNVERTER-]

INVERTERIt-off?

NO

INVERTERNO.2
FREQUENCYFAILURE

,_J
Y[S INVERTERNO.I FEEDER

SHORT

YES

YES

I i

T] CWEAORSIG

COND FA(LURE
l

oo
| [ ,Rec_fiEure

• INVERTER-_
tcio Ill)EPS:INVi-_

101 Selectallreverter 1p

tcb (11)EPS:INV l-close 1_
elNVERTER-I YES INVERTERNO 2

A_ vdtsnorm7 _ VOLTAGEFAILURE

NO

NIO I'/l CWEA OR SIG

COND FAILURE

+
21_ Reconfigure

IINVERTER-_
ecb/ACBUS A:BUS TIE

INV1-_
• cb/ACBUS A & B:BUS

TIEINV2- c_ose

ecb (11)E_: INV I-_

,,m i
ecb/AC BUSB: BUSTLE ) I_ INVERTERNO 2
INVl-close

i._ FEEDERSHO_T
INVERTERIt-off, i

A+CBUSB SHORTED,

ii

Z21 Reconfigure

ecb/AC BUSB: BUSTE
INV1-open

• cb/AC BUSA:BUS TIE i
mNV2-cm_ i

• INVERTER-_. j
ecb (11)E_: INV i-open

BUS FUNCTIONS

LOST

o_cb (16)EPS:INV2-open ]

IEIIMB$

O Assumpt_: InverterNo 2 is on.
H ieverterNo. 1 is operating,re-
placeill referencesto inverterNo
2 with meder No. I

A+3OOI_M)0-9025

PROCEDURE REMARKS

ELECTRICAL POWER SUBSYSTEM

26 September 1971 _,,u_'kan_eDate -kePo_e 5.2-41Basic Date
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SSlE-1

ACgtlSD

ACBUS& SEWlaOI_FR
He/PQGSPIOPtJLO_P

HeNOa
O£SQTY

SBOA_T
AuW/maeant mw

0m)EAL
AGS

_S m men& AGSORBRA_
ACTLAMP_
SEFO_J
NUMLTG
BLISTtI[m 2
9t_ TIEm ]

AC OOSA

ACBU_k 6U_Tt£m 2
BUSTIEIIW I
ACBUSvOLT

ACb_ me_'
COIlmNOHIzl

AOTLJUaPO_
RNOZ

Aura/maremt
DECAGMgL

GDkrodt-up
Limitod_ t_

FNTPJLTG
COnFt_
GASTA

Pt_S art & PGNSOA9RATE
RNG/K RT#J.T/ALTlit ind

CBR

FLT Pig_:
COAS
CORFt_J& _ nwda
GASTA

P_NSdt &rm n_
RNG/RNGRTALT/ALTRTmetw
COl_X- PNTR
IdlSS_NTtMEIt
TI4HtlSTmtoe

RCSS'_ A: ASCFEUP!
lm

ASCF£_2
Lm p_dm

_XTCA I
_2TCA [ Thru_ton_
OU_ 3TCA [
QUAD4 TCA J
MAmSOY

Last_m_

COIlBUS(ream
H_:. URINELIN[ hutors

AflDZfl_QSTB?hem_s
RNOZItO_OPflheaters
LOGRgflheater
OOCK_dom beat_
AOTheat_

INST:SIGCOI_ l
Propelimttb'$
S_momd
SomeCY_T.AIts cam on

STABIC,O_: k60_ STAGE(_,except _ ace e¢4Ia_)
ATCkPGNS

LGCcontrotolACS
chili_ toswitchfromAG_toPGNS

ENGCONT
DPSoncap_lity _ overrklo(NG
STOP_ DPS&APSAGSGMIBLTdm

An OIRCONT
Secor,d_ryCmlsAG_P_lsemode

E74GSTARTOV_O
Manu_:taet(DPSl AP_

OECAP_
Auto& Ma_d OPS"_" & "ot_
(Ovetr_eonlyeva_labke)OPS
throh_e(|00%)

ED:L_ GEARFLAG
L_K_ P'_ A
LITIL

LTG;ANLIN/DOC_/COMPNT
be'eroS ®

P_N_ _OPR
IMUSTBY
LGC/DSI_f
RNOZROR
LDGRDR
SIGSTRD_

COMM:CDRAOOIOcenter
VHF_ AOtlt
Vl,IF6 XMTR
S_C S 9D P_ AMPt.
SECS 9O XMTR/RCVa
LPDATALINK

£CS:GLYCOLPUMPAUTOTRNFR
GLYCOLPUMP]
GLYCOLPUMP2
CA81NFAN
SUrf FAN1

HTRRCSSYSA/B l: OUADI beater
QL_O2hnter
GL_O3beat_
OL_ 4beat_

EP_:OESECACONT(R)

ASCECACONT(FO
kSCECA®
t_L
OC9t_ VOLT

PROPUt_DESHeR[G/_NT
_NT. t_d pmtt_

LMF _15

FIT_SP: EVENTTIMER/S[FDAI&
rate ne4dies

S_X-PNTR

RCSSYSB: ASCF£ED!
Lastpo_

ASCFEEO2
Lasti_tion

OLd) 1TCA tQL_D2 TCA Th_stM_ I_t
QUAD3 TCA|
QUAO4TCA |
C_

Lastpe_t_
TE_IP/P_ESSDISPFl_,G
r_GS 0_

RCSqt_
MAINS0¥

Lastpositioe

P_L OISP/[NG0_1_0LO_AC
MPSind m_rat_

FL_L/OXID_/
_C _e REG

Lastpo_ti_
IN_: S_GCONOR2

(PS tb's
Someind
S_neCW_ It_comeoe

PCM/TE
TM XMT
TramI _lpud_

SIGS[N_

STASICONT:t)_SENGOYRO
Overridefunc_

_T_ (AGS)
A_Sstab¢Oetal_lit_to_dch from
PG_StoAGS

X_ORTSTAGE
kSCENG"ON"& attain|

kTCA
RRSLL_V&kLITOTRACKModes

A_SstabCoet
_AI _ato nee_es
AutoASC[NG"on"
OPS_mb_Iocke_

A_LD
AutoADScommands

ASA
AGS

EH_ARM
Autoenlp_eo_/off
tOPS& kJ_)

AGS
[0: LOG)C_ D

DescentEn¢_eoverridefuactioa

LT_: _TER ALARM
ANUN/OOCK/COMPNT(R]
TP,AC_li_t
FLO00ttlhtmi

COMM OISP
S-Ixl ant

VHFA XMTR
VHFORCYR
PRIMS_0 FletRAMPL
P_IMSBOXMTR/RCVT_
S_ _T

Auto�manant _ew
PMP

VHFrcv
S-bd xmlr/ rcv

(CS:SUITFLOWCONT
To_n-s_it lxotect_on

OlSP
_YCOLpiJMpSEC
CABINFANCONT
CABINREPRESS

Auto repress
SUITFAN Z
SUITFAN_P
OI_RTq.v

Autoc_
CO_SENSOR

EI_: DESECACONT®
DESECA(R)
ASCECACONT(R)
ASC ECA(R)
INV2
DC BUS VOLT
DISP

Vo_tstanl_
Tb's

CA_t: S_Q
HTRRCSSYSA/B 2: S-DOANTheater

DPSP

OUAO3 heater
OUAD2 heater

MESAbea_ers

ELECTPdCAL POWER S_JBSY_TEM

Basic Dote 16 september $9"/1 Change Date , Page 5.z-42
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COHHUNICATIONS SUBSYSTD4

Troubleshoocin8 procedures such I checkin8 Jr'e, ch'8, redund_mc
FTT pb's, redundmac mode (VOX, PTT) alternative ancennu, etc. are
performed before •nCerin8 ualfunction procedures.

These malfunction procedures do not _8ume a particular CoemunicaCions
Subsystem 8w confisuretion other than that required to •per•re the

equipunt before entry into the procedures.

Kalfunction procedures are entered from normal ageraCionel nodes.
(Procedures ere not included for checkout nodes.)

Table 5-9. CS Procedure Entry Shoot

Sym Pass
SyupCom No. No.

Lces of ICS

One crevum_ h_, abnormal (unselected) hot mike

Loes of VHF voice come with CSH

1

2

3

Loss of S-bend voice coma

S BD RCVR cauC It

Cannot acquire phi•lock

MSFN reporCs lose of PCN.

Lces of voice coma with EVA (one mm EVA)

CSN inform 124 of VHF ranzin | lees

S-brad voice or

4

5

Sa

6

7

8

5.2-44

5.2- 44

5.2-44

5.2-45

5.2-46

5.2-46

5.2-46

5.2-47

5.2-48

Basic Date 26 September 1971 ChorqJe Dote Pooo 5.2-____43
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I PgOCEDUg|
!

1 n
i

ICS OK? /_10: MOOE sw?

_ Esta_li_ ietefcam. J

who caenot trlns. I

CONT - 8U i

Cs o_ | _ES

'_ICMM UilBILIO_L FAILURE I I'_IY_ AMPLIFIER FAILURE

VOX CKT FAILURE

=_AtJ(}_ MODE- ICS/PIT J

_ TroM)IeshooL "1

I Each crem'nln individually: I

I.C_ _ _t_ me.//
: CSM _nl own Mio c_ I

It el with other cmmom I

I listeninll on hxkwp I
l

NO XMIT; I / NO RCV;

RCVOK I Results of comm ek? J XMIT OK

2

l-m..l:
" I i I .T._,_k._.,

1"
_X CKT FAILURE

RCV & XMIT OK 1

I i"_k[_OlO _NTER DIODE SW HEAOS(T AMPUFIER I

1 1
I ? !. intercom: eAUOIO CONT- 8U

I ek_gO: COm. _

I For V_/S-bend cemm:

I eAUOIO CO_T- BU or NORM

IYEs | vidually I leA_ao:MODE.PIT (alt

I.:._l_l_ oTalk without keyin[ r u crewman) --

IqES._ I.T,t* wit,out keyin, |

J I Hear yourself? I -'1 He_ yourself? PTT SW FkllEO ON I

interMITTENT PT_ _W I oAUOIO; CONT _']QSM ]

I AMPLIFIER CONTINUOUSLY I oAUOIO: VHF (2) _ I

I KEYED [ oAUO*O S B_O T/R P,__F I

3

.[ 8ack__ canter

eAUO)OCOgqT-
(affected crmmmm)

VI_ race 0_

_ LO_OE

ecmfilu_ for s_mplH

&B. I_ carom with MSFN" F

i I I

I I Reiain voice on .Plink.

eReq_est in blind o_ trens -
mit on EMER KEY- MSEN

confilure fOr up vOiCe

baCkUp.

eUP DATA LINK-VOICE BU
oUPLINK SQUELCH-

oAUOIOt_ MOO((CDR)-ICS/ 1717
...... _ _ UINRELATEDDOUBLE

S-band race Lm_ '_1 FAILURE

I

IIEiggl_

VOXmode may be available.

Ha! mike m all modes Co_tmous
keying of S-band and s,mblex

when selected to T/R DuMexSIHF

is available at e_pense of in

creased Ix_er OSEA should be

turned off when not recording

AFFects _arBcum funcbonT/R

only.

kJI received VHF end _ vo_e
lost

Loss of VHF trec_mim from LM
may be due to co_oua in the VHF

transemt_er VHF k (B) XMTR- OFF

for a perled _ 20 seconds and b'len

may extinguish corona and re-

_oi'e USe

@ C_lpeb_liP/ of $m_gl_neou_y re-

cewiflg _p data _ed up voc,e lost.

I A-3_(]UIi- I000

SYMPTOM PROCEDURE IMAIII_

COMMUNICATIONS SUBSYSTEM

26 September 19"/i _.n'-Longe Date t"oge 5.2-446os;c Date
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t _MPTOM PROCEDURE

4

LossofSbandvoice
COITHll

M_rNnotwithinVHF
range

SYMPTOM
t.

I

I
I
I

I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
!
I
I
I
I
I
I
I
I
I
I
i
I
I
I

I
I
I
I
I

I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I
I

I
I

I
I

I
I
t
I
I
I
!
I
I
I

!

I.MA790-3-LM

APOLLO OPERATIONS HANDBOOK

IntercomOK?

LOSS
OF ICS

Q
._.J.l 31 _ku__pMiD.rite__,!)COMMANT SIGNAL

eAUOIOCONT-BIJ(affected
STRENGTH> 37 (steer crewman)
awe);, 25 (_ni)?

SbandvoiceOK?

0 NO

CANNOT 1I

ACQUIRE B I Switchtzocsceivor's
PHASELOCK

eCOMMS BANDXMTR/
RCVR_

S_nd vtx.ceOK?

YES SIGPROOESSO#_FAILUREIN
AFFECTEDAUDIOCENTER

NO

B IORIGXMFR/RCVR
YES FAILED.

p

YES,_J
eCOMMS BOXMTR/RCV_ 4me eEstablishVile w_ce coma ill

SEC withCSM NO PMPSHORT(REG2& 3
WithinVHFrangeofCSM'_ VHFvoice OK? _ OUTPUT)

YES
NO

,IIUPDATALINK-VOICEBU ' XPNDERRCVR OUTPUT
eUPLINKSQUELCH-
ENABLE I FAILED

eAUDIO MODE (CDR)-_ •

In?

0mRegainSbandvo(ce on
uplink

eRequest in blind that
MSENconfigureforbackup
VOice.

eUP DATA LINK-VOICEBU
eUPLINKSQUELCH-

eAUDIO MODE (OAK')-

PTT

' eRequestsCSMbete_ine
l for bzckupvo_ce LM/MSFNS bandstatus
ieUP DATALiNK VOICEBU
eLiPLINKSQUELCH- ENABLE,11--, Status?
eAUOlOMOOE(CDR)- NOUPVOICE_ NODOWi_VOICE

ICS/PTT DOWNVOICE0}( UPVOICEOK

• Request in b4ind MSFN
configurefor backupvo_ce

IYES
Vmce OK?

NO

3OKCDISCRIMINATOR
FAILED

®

Attemptvorcecocml via PM
mixer

eS BANDVOICEDN VOICE
BU

e'TOdBlaMED LEFTor
RIGHT

VmceOK?

I° (:i:)

Attempt voice cornm thru
speechprocessor

eS BANDVOICEDN VOICE
BU

e rl_ BlaMEDOFF
YES

m
YES DOWN VOICE SUBCARRIER

LOST
l

VOICE& DATAAMPLIFIER

Sbend vice OK?

YES

PCM?

NO

®
201 Try FM.

oS BANDMOOULATE-FM

Voice& PCMDA_

Attemptvoice cairn thru
speechprocessor

eS BANDVOICEON VOICE

e_LLMBIOMED-OF._._F
YES

•_PMP PMOKTRYFAILURE

PMP REG _'1POWER

AND/ORPMilXER FAILED _ SUPPLYFilLED

VoiceOK?VoiceOK?

NO NO

26m UNRELATEDDOUBLE 2T] Toobtain ran,m, m_mrt i eel Xoom=nrocpZ ieS BANDMODULATEPM D(ERTRANSMITFAILED
FAILURE eS BANDVOICE- OFF eS BANDMOOULATE-PMeS BANDVOICE-OFF --

PROCEDURE

O Lossor Mar lossof upvblcei$ in
d_cmted+ COMM ANT SIGNAL
STRENGTH<37 (steer_e) or
<2+5 (_Q _ noisem madset

O Affectsp_rlxularTIR fum_ only

(_ Allow 30 SlCocds to reacquine
p_mselock

Q All S-bind up vo_e is let, Vice
contact with MSRt is available
throclh CSMrelay

(_Requires .u3minutes

(_ Up voice is _ailable throuKhOp
data link ely Slmuftam_ousup
vorceandupdata cap_bdityio_t

Q Ranchi I¢_tMille inFM.

(_ subcarrieroperatmnllDownvorce
i_tnmentatioc, PCM data, PM
control,and FM controllost.

(_ Biomeddata lost

(_ Emergencykeyml[is still evaillble
(cb 116)COMMPMPmustbeabeD)

ll-_OOLkA_- I OOI

llfHARKS

COMMUNICATIONS SUBSYSTEM

Change DateBasic Date 26 September 1971 Page 5.2-45
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SYMPq'I RIOCEOUIIE REMAIIK$

s

' I
YELLOW I

LightonifAGC<1.0 I
5a !!

Clnont acquire
lOCk

Si_l strenLrth< 1.3 II
I
I
I
I
I
I
!
I
I
I
I
I
I
!
I
I
I
I
I
I
I
!
I

I
I
I
I
I
, N
!
I
I
I
I

S,_nd con_ retained? _J CwEAFAILEO.

!r

3 J' Resetlilrht
eS BANDRANGE-O_F/RESET,then

,
If lilfit not off:

mS 8AND RANGE-OFF/RESET

_ll S ] SWItCh transceivers iAntenna? ""$ BANO XMTR/RCVR - _'["_ (I'RIM l NO _J

STEERABLE EYES

I_ ] _ 'l7] YES _ Ill I Sw:tch transceiver* @

_tm resper,ds to man.m _nt- _ eS _0 XMTR/RCVE- _ (P.._ I_.. I1| Iing cmds? / '., Phaselock? _ PRIM (SEC}XMTR/RCVR TAILEO

No Q
I| ] Select omni antenna.

eSelect favorable omni antenna

TV64E it necessary).

Phaselonk, YES,--YES,ES (111_ STEERABLE'NTENNA FAILED ' I

,_ANIENNALOCX)NGMECHANISM
TAILEDTORELEASE

i

I

i
his ieit_ zc_zt_n?

NO

STEERABLEANTENNATOTALLYOR

PARTIALLY IMMOBILIZED. I

NO

mTLM PCM-.4,._ (HI)

PCMOK?

!
6 j

L-_.' ' _ 3-1 '
Wfierl rongin| desffed:

MS_... repe_ loeb_ o4 S BANO MODULATE-FM {PM], PMP FAILURE (PM MIXER) _ eS BAND MQOULATE.

PCM0(7 ,, esBANORANG[.e,XN_ J
I

!
I

_I_._._41D 5-J PCMTEkHBR(LBR)CIRCUITFAILUI_
I

I
I
I
I

I
I
I
I
I
I
I
I
!
!
I
I
I
!
I
!
I
!

@ _Sumption: VHF voice contact3

with CSM were attempted

O A/I_ 30 seconds for pheselo(k ac.
c/msition

kJl _bar_ functions lost

SimultaneousrangingandPCMcap-
aTmlit'ylost.

R (LSR) PCM Io_t

S-band telemetry lost.

_ou_.l(X

$YIIl_l p_OC[OU_

COMMUN[CAT[ONS SUBSYSTI_.M

Change DateBasic Dote 2eSeptember 19'i'1 Page 5.2-4____._
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5"11iPTOII PIOCEOUR£ IEIIJLIIItS

I

7 t

QJ ,
I with EVA (one-man I _ I • AUDIO CANT- Otl

BU audio center:

I EVA) J 1 " YES • RELAYON (Bar ]2)-

$11lP1_
I

Basic Date

I
I
I
I
I

J 5_1
I • Notify MSFN of problem

I BU audio center:

I • RELAYON C12or 8) --

I RELAYOFt
I AudIO center

• AUDIO VHF 8 - T/R
i • COMM: ¥HF B _'TR

I - VOICE
i
I CommOK?

II _NO
I

I TOTAL VHF VOICE COMM
FAILURE OFEVA OR LMI (COMM CARRIER, EVA PWR

I SUPPLY, DIPLEXER, EIC)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I

_J
; • cb COMM: AUDIO (2)-ooen

• Connect to alternate crT_-

man's umbiticat
RELAY OFF NO I • cb COMM: AUDIO 2 -

Come OR_ .._ ) c,os__e _ I

s I Com_ OK? UMBILICAL FAJLUR(

I_JAuDIO CENTERFAILURE I 7_J_MM CARRIER OR SUIT

HARNESS FAILURE

_ '

LM XMTR A OR LM RCVR B "Dim LM may be reconflEured to
YES OR EVA XMTR 8 OR EVA backup- relay mode if

• iBm, RCVR A FAILURE desired

• II MSFN originally report-

ed no (oss of EMU data.

return to norm)r relay

¢oofirJratmon

EVA will wait at least 3 minutes fol-

Join t communications loss before

c'fienEInll modes

;(_ CorlSgures LM for trensmlsS4on and
reception on both VHF frequencbes

(_) LOSSM' EMU _lta relay _l_xli_

26 September 19'7]

PROCEOURE

COMMUNICATIONS SUBSYSTEM

Change Date

A-30_A_t O51

B
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n i PROCEDURE

I I

Jis L.MI_M c_osm|lopenini

rate >1800fro?
_J MAXIMUMCAPABILITY

[QUIPMFJ_THASSEEN_-

CEEDED

t J - | TONESNOTTRANSMrlIEO

1 I '°_'

RequestCSM verify ranein|

L stfrtus MOMENTARYLOSSOFTP,ACK

l "R_n_"

I"
RTTAPWRSUPF_.Y_OTECTIVE

eReqoestCSMverify tom

receplJon

To.J?

] FINETON_PROBLEMIN
RTTAORCSMPflO6LEM

._ PROBA6LERT;AF_,.URE

i

eReattemptacquisition
whenrate is reducod.

IUdAIKS

failure has resulted inIf RTrA

L00% duty cycte o_ _tr A
ronlpnE operation,in excessof 2
rain at temperatures>670F in-
_led o_ ECS: GLYCOLtemp
ind, may result in xmtr damalle.
67°F on ECS: GLYCOLtemp i_l
equalsLOO°FatERAflange.

Q _,witchinl[ rznp Cal_lbilityout
wdl enha_e voice capabili_,

ftloc;nUl_ _ j

COMMU'N[C ATION8 S_TI[M

Change DateBasic Dote Z._6September 1971 Page 5_2-48
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AIbOUO OI_IIATIOIla I_MCDIIOOE

E_IROI_ENTAL CONTROL SUBSYSTD4

Table 5-10. ECS Procedure Entry Sheet

Syu PaRe

Symptom No. No.

H20 QUANTITY low or decr abnormally

CABIN warn It

CABIN PRESS - low or decr

CABIN PRESS - high

SUIT/FAN warn It

SUIT PRESS - low

SUIT PRESS - high (egress mode)

02 QTY caut It

02 QUANTITY - low or decr

ECS caut It

SUIT PAN It

H20 SEP It

C02 It

PART PRESS C02 - high

GLYCOL comp it

GLYCOL caut: It

GLYCOL tawp - h£gh or £ncr

GLYCOL comp It

CLYCOL pre88 - low or decr

28

3

4

4a

5

6

6a

7

7a

7b

7c

7d

7e

8

8a

9

10

5.2-50

5 •2-50A

5.2-50A

5.2-51

5.2-52

5.2-52

5.2-52

5.2-53

5.2-53

5.2-54

5.2-54

5.2-54

5.2-54A

5.2-54A

5.2-54A

5.2-55

5.2-55

5.2-56

5.2-56

Bosic Dote 26 September 1971 C_nge Date Po_ "5"2-49
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SYMPTOM ] PROC(DURE

Onetanksteady& other CLOGGEDFEEDLINEFROM
tankdecrees°|? STEADYTANKORSENSOR

FAILURE

Nl ORHlO LEAKO_
SENSORFAIL_ IN

LOWTANK

i_ LIT] Ck,iO.n
II

IN HiO GUN ORLtN£Fi

I°Disconnect & reconnect
gun: checknozzle
oASC H2O YlV-

If leakstill present:
°ASC H2O vtv- CJ_

HiD incabin? ]

'2WATERTANKSELECTvlv - LEAKIN LINETO

1NoI SUBLIMATOR

1!

[_ow_k forleakin te_ fine I i

I
Ckforleak inm_,nt

ERTANKSELECTv(v- ! _°W E'_SEL_vlvnrAT -

N___AP FLOW= I vlv-I DESHzO qtydecreasini?

•

12111 CkHiO _n

'--I°DES____
i oDiscmnectKreconnect
l _n checknozzle
I oDES,Ha_Ovtv- Q_[_-
I ff lea_still pre-_,,_t

i oOESHiO,_ -CLOSE

°WATERTANKSELECT
vN -

oWhenglycoltempin-
creases

°WATERTANKSELECT
vlv-&.%

eDES H20 vlv-CLOSE
oASCHZOvlv - OPEN

YES

r MANELEAKBE-

TWEENWATERTANK
SELECTVLd& _1
_AP FLOW_ 1 VLV

311Selectaltfeedpath

[ oP_IEVAPFLOW=2vlv-

I °WATERTANKSELECTvie-

SJt_
I oASC H20 Vr¥ - OPEN

PROCEDURE

itf.Mxm_

@ Ass_mption_No iadic4rtorfatima.

MS[N canverify indicatorfziklre
by re.adin8 Presmre sensorsvta
telemetry.

MSENcan determine_ #tk]-

urewhenWATERTANKSELECTviv
- k,%tar _ I how,

@ Activatesecondary_ Io_

mPRI_VAPFLOW _"IvW -C_,_
oWATERTANKSELECTvie- SEC
oASCHiD vie- OPTN
°GLYCOL-
ecb ([6} ECS:_;LYCOLPUMP_EC-

close
oGEC EVAPROW vie-0PEN
a ImmeOiatetya#terectivatin|

secondary_lyc_ 10op:.

ecb ECS:LCGPUIdP-_
°cb/AC BUSk TAPERCOR-

• L_'_OVER_IDEINTEC_UkL- (_
ecb/kC BUSB: NUMLTO-

open,e_ceptdurin| _ bum
rondnzl_rsor dodcini

• cb {1[ & 16"1LTG:k,NUN/

Fm s_ mailer d_m,
one ANUN/DOCK/COMPNT
mustbe closedmomentallyto
enableC/W li_ts

b. At MSENrequest:
0_ PGNS:

IMU OPR-opm
LGCI09e/-om

c Wf_n 2 hems:

ed_/AC 9_ & GASl'A- open
ocb FLTDISP:GASTA- opla
ecb COMM:UP DATALINK-

Q CloseDESHiD valve_m to
staCnl

ENVII_DNMENTAL CONTROL SUBSYSTEM

Basic Date 26 September 1971 Change Date Page 5.2-5o
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SmrT01l

2

I CABIN

_O I
iJghtonif cain press
<445to 370 psla J

2.O

--_cb ECS:CABINREPRESS_-_IIJ2_J

YES

CWEAFAILED

PROCEDURE

4 [Deact CABINREPRESSv_vJI
r ecb {]6) ECS:CABINRE- el

CABINPRESS- Low? CABINtt - off?

YES [ YES

Ir 0"3
J ! I_1

eCabinrelief & dumpvlv / i Ckci_fl refiefJr.dump Wits,

(fwd &ovhd)- CLOJ ! =, eCebinrelief&dumpvtvCABINPRESS-stilldecr? (ovhd&fwd)-_ in*
divi_ally

YES CABINPRESS-deer? I NO ,.

Ir

i_ I SELECTEDRELIEF_V LEAKS
CABINPUNCTURE

IN AUTOPOSITION.

I r

|4 ]C_figure to ezre_ mo_eI

eConnect02 hosesR/R&
BIB

*Don helmets& gloves
ePR[SSREGA& B vfvs-

Ce[._LSS
eGABINREPRESSvlv-

: eVerify SUITGASDIVFRTER
vlv- PULLEGRESS

eVerify CABINGAS RE'TURN
vlv- EGRE_

Ltcb ECS:CABINREPRESS

e6_ Cabinrefief& dump
vtv-CLOSE

tGoodcab.mrelief& dump i
vN-AUTO l

FAILEB ,Iecb (16)ECS:CABINRE-
PRESS- _ (if mstap_

I, i Rec_fi_re

SHORT6['rWEENCABfNRE- _ ecb (16)ECS:DIVERTVLV*
PRESSVLV&CABINPRESS
sw

,1
'.!J

TEMPORARYUNSEATINGOF
RELIEFVLV

I

1
l_Rleconfi_reto cabinmode.

ePRESSREGA& B vlvs -
CABIN'

eVerify SUrfGASDIVERTER
vtv-

eVerifv GASRETURNvN-

(::_ C/W momtori_ me,rmred c_n
_' lest.MoniterCAI_NPRESS.

_ AMmmti¢ osbin-mpre_Jnzatim
¢4=p_li_ lest. AutomaticdosinB
d SUiT GAS DI_RTER vlv lost.
_tt miner.bye,

(_ N uosbllled, of if staled andasceMO= quantity is sufficmntto make
r._n pressure;

*CABINI_PRESSvtv- MkN_ un-
cain preszoreis nonual

e n_.,confqp_eto e_ modepe_
step14.

e-_oou,_,-1o3.1

SYMPTOM l PIOCEDURE Ir_lAitlLS
i

ENVIRONMENTAL CONTROL SUBSYSTEM

Change DateBasic Date 26 September19"/1 Page 5.2-5oK/_._._._s.3-5f
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I PROCEDURE

3

CABIN PRESS- hi_

>', p_4a

sYUm.

°Failed PRESSREGvlv -

I

(_ln cabin ir_e. suit prepare c4mbe
U_I tOnlonilof C4t_. pfes._re

QM_,_ W_m I I_ REGA md/_

B _,-fl.OS_, insure handle ts re-
tt, e_ 1ofullhardstop p_b0n

(:_ ._'fMltlC cztxn-reoressunzatlom

_I_bilifynOtIvliilble Oo_ helmet
and Crees

Q Cabn _ncture protection auto
repress not IUtOntotlc when DES
O= v'iv - CLOSE

___I_[.MARKS

26 September 19'/1 ENVIRONMENTAL CONTROL SUBSYSTEM
Bas,c Date __ Change Dale Page 5.2-51
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$

J

4

SUIT/FAN

R_

Ushton if:
Suitpress<3]2 psmin
_ress mode
S_itfanNo 2failswhile
inuse

4o

' SUITPRESS- low

<36 psia

SUITPRESS- hqlh
(egressmode)

>4 0 Os_a

0,

I

I
I
I
I
I
I
I

I
I

I
I
I
I
I

t
I
!
!
I
I
!
!
!
!
I
I
I
!
Io),

I
I
I
m 4--1
I
I
I
I

I
I
I
I
I
!
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I

I
I
I
I
I
I

I YES
PGAflowstopped? z

I

SUITFAR._ P SW(IRTER-

NO NAL)FAILEDCLOSED
i

" 1ecbli6) ECS:SUITFAN_ P

Ir
] r_s

POlcuff gagelow? j

r CWEAIINSTFAILURE U

CO
J YES

PGACUffpress>4.0 psi? j
NO

SUITPRESSTRANSOUCERORStG
CONDFAILED.

2 I Ck0z press Tel.

v ePRESSREGAvie-

SUITPRESS-decr?

PRESSREGHVLVREGULATING
HIGHO_FAILEDOPEN.

Pl_

OCsukPGkcuff gate.IT ISOLvie(CDR& LMP}
_ITFLOW_

ecb (16)ECS:SUITFLOW

CONT- open

_1 |J J-_ SUITFANNO2 FAILED]-- I SUITISOLvNs - SUITDISC?

7 I Reco_flgureECS

ecb (I6} (CS: SUITFAN 2 -

*c_16) ECS:SUIT FAN :

/',P- o_n
eOoff heime_'& [,loves
ePRESSREGA & B v_-

eCADINCdLSRETURN_v-

wSUIT GAS OIVERTERvlv-
PH_

ecb ECS:CABINFAN-
elm

oPRESSRECA & 8 errs-
DIRECT0 z periodically, to

J Purgec_blnof CO2
L

F

J,,l
Reoessu leecabh_& recon-

'figure ECS.
p
otiose & latchfwdhalch
oCABINREPRESSely - MAN-

UALunb_cabin press =s
46 to 50 ps+a,then

ePRESSREGA& Bvlvs-
CABIN

eDotf helmets& gloves
WConnecfOz hosesR/B&

B/N

i

@

PRESSREGAVLVREGULATINGHIGH
ORFAILEDOPEN

CO

.__.t, I Reset' ESSREGA '• ]ePRESSREGBvN - CLOSE
oPRESSREGAv_v- EGRESS

mrui_

0 _sumphons 'l)Surfwarning:su(t
tan No. 1 is ,n apearian,and (2)
fanwarningsuitfanNO I _S=n-
opetatrve

No inputsto SUITSuit/fan C/w
FAN camp ItECS it,andSUIT/FAN
warnit

Q O flow is only indication of fan
operationCW monitoring of suit
protechon!OSl SUITFAN warn [t
_nope_ahveUse SUIT;FANcamp
rtas _ndcMron Of far_failure

O Assu_phon:Cabin i_ depressurzed
andCABINREPRESSvlv-CLOSE

Su;flooppressure_shm_ted104 3
psibySU_TCIRCUITRELIEFely

@ tYnenplat(rigPRESSREG A and/or
B viv-CLOSEensurehandleIsro-
tatodtofullharOstopposition

Q SUITPRESSis erroneous Use PGA
cuff pressuregage

KM_¢

C3,00LM,_JOL

ENVIRONMENTAL CONTROL SUBSYSTEM

Change Date_sic Date 26 September 1971 Page 5.2-52
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SVMflOM PROCEDURE

/

YELLOW

LiFt on it:

OESOzqty<5%

Either AS(;02 qty<SO%
before stagmi

=1 _Oz qty< 10%

after staging

60

i

i

I

Staged?

NO

og QUANTITY-IOWor_=beer

I
$
I
I
I
I
I
I
i
I
I
I
I

I
I
I
I
I
f

I
I

I
I

_fMPTOM i

I [ CkOES q_"

*Oz;H=O OTY +,_0N-0_
_l& DES 2 NO

[YLs zJ CkASCO2=] (=2)

)- .O=IN=OQTY.ON 0 _I1=2) No 1 31 _ .O=tH=oO_ NON-C/W
ASC_ | < 10% _ either _I CWEA FAILURE RESET,then ASC1/i

..ASCTk abnormallylow?
|

YES

# E(#2) ASCO= LEAK _ e_ low tank to o_pCetion
oUTSIDE CABIN OR

S then;

TR/_SOUCERFAILURE elow A_O=_-_
eGood ASC0z vlv- OPEN

e02/H20 QTYMON-
GOODTK

B[ eck_C 02 =1(_2)

Either DES Oz qty abhor-_ eO2/HzOQTYMON- 0

really 1_7 ASC#](#2) NO 1!oi J
iYES (_ Either ASC02 qt), < 100%? = CW'tAFAILURE

..__k: +
! _ v41
I SJDECABINORTRANSOUCER'-I1=, cO=/H_O QTYMON- C/W

' _ _ CS'_-ICABIN _ FAILURE R[--_LEl'_'then g°°OOzta--_'k
• OESO= v_vCLOSE _ _PRESS

eCABINREPRESSv)vCLOSE

everUvSUITGASOIVERTER
vivPULLEGRESS
ever_S RE'TURN YES DES0z LEAKOUTSIDE

vlvEGRES.__._.SS _ CABIN

EithelOz Qtydecr?

NO BOTH 5%
I

i =I
0z QUANTITY?

J OES 02 LFJ_ oUTSiDE
>5% _ ONE CABIN(FROMTWOTANKS) "1

_C5% L
,
,--.--Im,,OES Oz LEAK oUTSIDE

l CABINOR DES 02 SENSOR
FAILURE

f
eCABINREPRESSvlv-

eO2/H20 QTYMON-CyW
RESET.thenl_oodtlnk--

,, ®

BURSTDIAPHRAGMBE-
LIEVED& RESEATED

i

P
==33%
ISTABLD

=lzsl_l CABINPRESS deer?

DES02 TRANSDUCERCALI-
BRATIONSHIFTED. m

IYES

DES0z LEAKOOWNSTREAM
OF CHECK VLV

'24[ Recc_figure

eCon_ct 02 hosesR/R&
BiB

,mmOzhelmet& _oves
ePRESSRE(]A & B vlvs

H DESO_ ik_t-
in ._.l ASC0z -

OPEN

eOtlH_O QTYMON-C/__W
RESET.thanASC]

if Cabinleak
mReselectDESO_ per step

33 When bothDES 02
<10%

eOES 02 - CLOSE
eCABINREPRESSvlv-
CLOSE

• #--"_-'_SC02 vlv- OPEN

eOz/HzO QIYMON - ASO-]

'JJBoth DES 0z qty DES 0z LEAK U_TREA_I
aOnorrnal(ylow? OF CHECKVLV

2_J Reconfigure
ePRESS RED A & B vlvs-

eReselect DES O= per
step 33

WhenbothOES 02 "_ 10%
e_ES O= viv-CLO_E_
eCABINREPRESSvlv-_
m=l ASC O_vlv_

eO.?./H20OTY MON-C_
RESt. ASC #1

27_eindividual+yclosecabinl i

reUe,& dumpvivs. l YES _ l

CABINPRESS stilldecr?| _ CABINLEAK

i _J Reco_figure.

SELECTEDDUMPVLVLEAKS _ eOES02 vtv-OPEN
INAUTO POSITION ) eCABINREPRE_'-_'v-AUTO
i

33_ Resele_:lOSS0 z.

mCABINREPRESSv(v-_ ,Igm=eO2yH:,OQTY MON-

I

O C/W _toring _Oa quanti_
$_t. Use 0z QUANlllYin_icmt=

Q ff It comes on with cabin02O_
_pressoriz_,mttemptcabinre-
_e_urizati_with_S 02 to_-
firm PC,_i_emstrumentfailure If
DES 02 depleted, do not attempt
cabin rep_essunzationwithASC02,

mor_tordose_sui',oOerat_on

(_ Immediatelybeforestagingor when
descent02 Quantityreaches35%,
verify ascentquantity with MSFN
ff ascentquantity is confirmedlow
or MSFN is not available attempt
refillinRlowascent0_. tank:
elNTLKOVRDpb- _a_
e(Lowtank)_C 0z vlv-_ un-
tilquantity_, 100%, then

(_ MSFN can distinguish between
leak or sensor failure by real-
time caH_tati_ OES =1 0z
failure causes0 2 OTY caut l|

Q OescentOz tanksventedto 1.000

(_) 02 QU,ANIITY(OESreadm_lser-

A,_.1037

PROCEDURE REMARKS
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SYMPTOM I PROCEDURE REMARKS

1 i 0
II I _ l_S I z J .SUIT_,.-_ I U
I Ecs II i-l.S_T_co_P,-=; li-I Flow in suit toop sto_d _[.._J qUlTFCNNn rFkP m _"Iecb(lllECS:SUITFANI-

' 'l i I"° / I .,_nta,urenot.,,I -1 .......... I I o_o
_LLOW I I / J.NO " " _--;-.
.... : I /i,, T iY(Sl, ' ' 17,

-- , I / l_su_TF,,c_it-o_. I--_Tr_PSEN_FA'_OI_-sU,TF_-t
' I/'Nk ' e / -- z_ " • I I ecbI16) ECS SUITFAN_P

', _ I i t I/_ I -_n
=. ...... . I l i 1 /-- i

YELLOW I _ H ne,Plt on' I Ib.IsutTFAN NO ,OUTPUT I

ECS It & SUIT Fk.Ncamp I _ " .... I / OECP,AOEO I
It - on if suit fan ._ I I ' • II I

il_H_p ] [_1-I i_ vVk_1,f_ I_0]NO_" _AorO_ceH20 seP. r - NO '' OR'G H20 SEP FA'LED

i. ....... [ ""_l I l____
I "2°SEP"'on_2m'°'lI H,OsEP.-ona_ain?/

ECS & Ha0 Sep Lts-

on..,O<eoo__ _ _L YESI

YES

_J C02 Cj_NISTER se_. S,[C J._J ,ect air suit fan NoLa_J._ _.] 11_d RECONFIGURE

_ORIG SUIT FAN DEGRAD[O _ eResetect prim LiOH[ H--_I--"_-_ _ J [ H20 SEP It- on > 2 min? 1 I cartridee

1 [ eReselect .rig HzO SEP

-- _ "-'--'l Ill Iy It|

T ES
_eTInspect Pri.... ,ste,,°letlDo not allow SUI.....ISOL_Lvlvs__'_e_th SUT SOL vvs-SUT_PEOBABLE HzOSEP NST

I screen & flow limiter form m remain in _uu UI::_L.TOrl I-2: I 1 FAi ill-"
I debris;+,no_. I _I min if be,me,,_;;II?-_%..... I I ' '_
I e Rernme flew limite_r I on' J I H20 SEp it. c_ at end of ] ] - ...,z. __,

I "_ectprimuO_certridmI " I mTn? / T L4)LL
d H20 SEe It - on > 2 rain '_ dYEs

INO eBoth SUIT ISOL vlvs -

PH.O SEP SPEED INSUF. I _"[_•Reselecfprim LiOH

I RCENTWITH HIGHSUIT._PN I ..,,dgeeReselecI orig HaO SEP

_=0 SEP SPEEO INSU_- _"_I_ bOH CARTRIDGE

l_l z41 Reconfigure & Evaluate

ICENT WITH FLOW LIMIT- IFA_LUe(
R INSTALLED

• Both SUIT ISOL vlvs - SUIT FLOW

eVeri_ Cabin press 48 ± 2 psiz

.Remove helmets & gloves
eCOa CANISTER SEL vlv - PRIM

• Stow 0 2 hoses

_JeC .CABIN GASRE'TURNvlv - AUTO• SUIT GASONERT[O v_v - ]_,_d_C2_I_

02 CANISTER sel - SEC .Examine PGA connectors for debris and clean as r_ulred then
I eChiprim LiOfl carff_dEe

I eReselect prim UOH .Connect O_ hoses R/B & BIR

I cartridge .SUIT ISOL vlvs -

l eReselect ori_ HaO _ .Rese_ect prim UOH cartridge
eReselect o_ie H20 SEP

• CABIN GASRETURN ',,Iv - [GRESS

• SUIT GAS OI_RTt'R _ - P_ EGRESS

Assumption: Suit fan No I ,n
us_

Q Suit fan input to CWEA inop-
erative Fan failure detected by

reduced suit flow and H20 SEP tt

Q Use componenl cautionlightsand

3pproprlateind+calorf0r subsequent
!aiIure

Q _rew Comfort _S only indicator of
HzO separator _erforman¢e

(_H=O SEP component caution It &
ECS caution It will rema=n on. use

compoe_enl Its & _ndicafors for

sult fan GFyco(pump & Hi CO2
failures

(_HzO SEP it may come on _galn if

excessive amounl of debris was

found in prim canister mlel screen

during =nsp_ctlon

Q Consuult MSFN ff no debris is ev-
ident

C300LM_.I03
I

$VMPTOM PflOCEDURE REMARKS

)
I
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SYMPTOM PROCEDURE Iti_S

7¢

F - - c%-- -,
I J

L _
..... 1

YELLOW

ECS & CO2. Its-on df

CO 2 paFllalpress >76

mm Hg

7d

PART PRESS CO z I
•hrgh J

> 7.6mm Hg

7e

--cRY%T- -"],
' _ 't !

I- ...... j

YELLOW

ECS It& GLYCOL cornp

:t - On if pump ..',P

< 3 psid

I 0 2 It - (:,n_

NO

I
I i
I i
I
I
I
I
I
I
t
I

I
I
I
I
I
I
I

C")

I=eCk PART PRESS COz. ECS It - off in < 1 rain? _--J

PART PRESSCOtlND & CAR-

e_ CANISTER SEL vlv- NO TRIDOE FAILURE

-- t

CO2 partial press berne se- .L
lecfing SEC canister? T

mm Hg ecb (111ECS:COz SENSOR - hinge primary UOH car-

open L. tr_

YES
ECS It- off) [

_ 13_1 [___ _C_ISTER Sa _--I"co2CAN,STERS_Lv,v-SE_Ci_i ! __

_J,cs,,-o,i°<,o,°??-,.. '_
PRIMARY LiOH CARTRIDGE _ eChonge pdmary Li(_'l car-

IN 0 SATURATED OR FAILED. tridge

,31"_JcoCANISTER SEL vN -

ecb (161ECS: CO 2 SENSOR ,

-open

_ ,31Reestablishglycolflow
v

*GLYCOL - PUMP_

I, ®

GLYCOL comp It-on) II I GLYCOL press <15psk? I GLYCOL PUMP =1 FAILURE

- +'0®
p CWEA FAILURE I GLYCOL PUMP AP SW

FAILED CLOSED.

(_C02 on w,_le ._lectmH femlJ_

is in SEC position COz Should drop
to zero in <] minute

LITREC3 In(I COz Its to detect hii,h

CO2.

@N(_oaI life of pfinmry cInister is

41 ITMm-hours; SlCO_iary c,lmlster,
]6 man- hoots.

(_'Chanle UOH canister m time CO=

seeso( usually fails hilh

H _ _y_W _ felled, Kt-

irate secoe_ry Ilycol Iou_

ePRI EV_ FLOW # L _- CLOSE

mWATER TANK SELECT vJv-_

oGLYCOt - INST (_
ed_ (16) ECS: GLYCOL PUMP S(C-

o_EV_ FLOW vtv -OPEN

L bevnedietely after "_-t_ltin l

secondary Ilycol loop:

mcb ECS: LOG PUMP - open
mcblAC BUS A: TAP_ RCOR-

open

eLTG: OVERRID[ INTEGRAL-ON

ecb/AC BUS B NUM LTG-

II_ep_ derln_ eni burn or r-_-

dezvous or dockini maneuvers

ecb (]1 & ]6) LTG: ANUN/DOCK

/COMPNT -
For subseduent master ilarms, one

ANUN/OOCK/COMPN'[ cb musl be

closed momentarily to enebie CfW

liIhts.

b At MSEN request:

ecb I_NS:

IMU OPR - open

LGC/USKY
c. Wit_n 2 hours.

ecb/AC BUS A: GASTk-open
ecb FLT DISP: GASTA- men
ecb COMM: UP DATA ll1_-_-

open

Assumption: cb (11) ECS: GLYCOL

PUMP AUTO TRNFR - (_

C-3OUU,_- ) 035 -2

SYMPTOM PROCEDURE REMARKS

ENVIRONMENTAL CONTROL SUBSYSTEM
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:_'rl TC

\

I FI0CEMI_
!

4 i

i[ I I"GLYCOL YCOLtamp>50 ° F? Sublimath* tr_ may
occu_if _'¢ol pu_ we of
>20 rain

_.LLOW I YES /

Lipt oeif: I tI
Pra llycdi temp>50 = F |
Prim II_c°l zccum< 10% I Ckfor|eak inprim loop
SE iPycdacc.m<10% I ecb (11)ECS:GLYCOL

I Pu_A_OTAN.-_._ 31
I .. (i])E_: GlYCOl -- Ck tarleakin_ loop

I PUMP] - open mGLYCOL- iNST(SEC)
J Is differencebehveen_ycol ;Is differencebetweenII]ycolan 4J

I pressdischarge>2 pail pressdischarge->2 p_a ,_ CW[AO_ACCUMULATOR
| fromvaluerecordedbefore i fromvaluerecordedbefore LOW- LEVELSENSORFHL-
I pumosteal-up? i Pumpsted-uO? tIRE

I
LEAKINSECONDARY eGLYCOL-I

m LEAKIN PRIMARYGLYCOL GLYCOLLOOP ecb {]l)) ECS:GLYCOL
I LODe PuMP] -;1_
I / ecb(l]) ECS:GLYCOL
I t e'_ _P AUTOI_ -I

i ' i Restart primg)ycollOOp , iActivetesec Ilycdi loop
i _ocb (1]) ECS:GLYCOLPUMP eVerifyPRIEVAPFLOW#]
I z-c_e &#2 _vzGl.l_.
| ' ecb (] [) ECS:GLYCOLPUMP mWATERTANKSELECTvtv-
I AUTO TRNFR- _ _ SEC

l e_n GLYCOLtem_>_°F eGLYCOL-INST(_)
or pumppressfluctuates, ecb (]6) ECS:GLYCOLPUMP

I proceedto nextstef). SEC- _ose
I os_c EVAPFLOWvlv -

80 i _'_ eRecoefi_re electrical
l I I _ loadsfor secondaryloop

GLYCOLtem_ hilh or
incr SUiT tamp_ ]0_ F > GLYCOLTEMPSENSOROR , ,

GLYCOLtemp? SIGCONDFAILED.

> 45"F I IYES
I !I
i 1121 I_S_

li _-- L " ePRI EVAPFLOW_] vlv -CLOSE

decr =n PRIM/d_YSUBLIMATORFAIL-

l ePRI EVAPFLOW=2 vlv-
I OPEN 141
I GLYCOLthmp steadyor _,

i _ ,,_i.5.i._ ORE Q ®If _YES I III]
I Rncoefil[urefor KSCHzO

1_ 171 I_ete secHzO rel teedI
I eCycleelectricalloads,as ePRI EVAPFLOW_:2 vlv - eWkTERTANKSELECTvlv-
i necessary,to maintain _ CLOSE
t I thermalloadswithinlimits, oPRIEVAPFLOWq¢] vlv - _ SECmPRIEVAPFLOW=2 vlv -
I 'OP£N YES PRIMARYH=OREGFAILED_ OPeN

I i GLYCOLtemp-increpin? _ CLOSED ePRIEVAPFLOW_]_-
I , CLOSE
| _NO i
I

t_-]TRANSIENTCONDITION i

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
!

I SYMPTOM PROCEDURE

O Ammption: [3) Pz_ary ZtycMIootp
oresoper_in( wftk c_ ECS:GLYCOL
PUMP AUTO TRNFR dosed. (29
_(ected H_,Obm hamnot beam
depke_l.

(_ C,_ loopred_ lost.

Moratorsystem performancew,_th
GLYCOLcaut It Inoperative.

For loss of prtmary ipYcol loop:
a. Immediately after activati_

secondar__ycot loop:
e_ ECS:LCO•
e_:' OVERRIDEINTEGRAL-ON

ec_/kC BUS B: NUM LTG- open,
eecept durinl erie Ixlm or ren-

or dockini numeuvers
ed_ (11 I LG)LTE ANUN/DOCK

ICOMPN'r-
For sd_sequen_--masteralarms,one
kJT_41DO_K/COMFNTcb m_st be
dozed mo'nentanlyto en#_e C/W
lilhts.

b, At _ request:
ec_ f_4S:

IMU O_ -
LGCIDSIOf- open

c. Within2 hours:
,m_d_/_BUS _ C,ASTA-o_en
ecb FLT DISP: GA.STA-_

COMM: UP DATA LINK-

@ Oesc_t for is lost.H,.,O cooling

(_:) VHFmlin_ _t i_vcdihHInce tem-
peraturedi=eve67°F indicated in
c41b_may rec_lt in VHF tTans-
mitrer dmal[e.

D.3OOLM,5-11_16

IEMARKS
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n
!

9 i
r I I l

i @ ji r
YIELLOW

Li_t_ if_ ._P<3 I
I
I

l

I

I

I

!

I
!

10 *
i

P'IIOCJEIIIIIIfE

GLYC__ It - o_?

0

FAIL[OCLOS(D. TRIfR-
*GLYCOL -_ I

*cb II IIECS:_Ot PUMPkVTO

l J

R[MiHIK$

J0 Gt_ pumpautomatictr_fer is
_rzMe. MonitorGLYCOLi_1 for

failures.

(_A fellp_ll 7 _,P_m'ildl fadwe will
result in _tmatm trmsf_ Con+
firm pump No. ] fJilum by re-
$elhnI aotomahctr_fer cir_ft
I_ red'lingputtkoNO. | _ile
ll"_l_itorill_ _)_:_ _i'essure DO
stop I_y¢ol flow fmr>ZO minutes
tf _blimat_ is operatm8

d_rCOL ecb (ll) ECS:GLYCOLPRIMPAUTO
press-towof

/ TRNFR-

< ! 7_a I *GLYCOL- PUMP2

l GLYCOLpress- normal?

t

4 GLYCOLI_MPNO.IIE_IIIO(OOlt _ *¢b(II)ECSGL_OLPUMP]-

BYPASSVl.VFAILEDO_N. i

4_J I S J Recoolill_e.
GLYCOLPRESSTRANSOUCERCALl- J _ *GLYCOL-

SexT_oNSHr_(O. *c_(H)[CS,_L_OLetm*exmoi
I TethER- _ j

PROC[DUIff R[MAH$

Basic Dale 36 September 19?1 Change Date Page 5.2-56
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i SYMPTOM

EDRELAYS

YELLOW

Light on if ED relays
KI through KG are
closed When MASTER
ARM-OFF

PROCEDURE

t
I

] J'_ STAGESEQRLYSYSA(B) J _Partial stamnemay occur

IJ II I lt-°_T IN0 [if MASTERARM- _

t I
I, r

p ] ,, B.t,e,.,II CWEAFAILED ecb ED:LOGICP$_ A(B)

l clos_j
I ,STAGE RELAY- RESET

I NO STAGESEORLYSYSA(B)
I ff - off?

I
i
I
I

i
I
I

I

I

I

I
I

I N
!

!

I

1
I
I
I
I
I
t
I

I

I
I

BeforeDPS press?

IYES IYES

13J PressurizeAPS

•DES PRPLNTISOLVLV-
tiRE mASC HeSEL-TANK I
oDES STARTHe PRESS- eASC He PRESS-FCBE
FiRE

DPS pressofiTed7 APS pressurized?

IYES LN0 YES NO

r

EO SYSA IB!RELAYKI
FA,LEOCLOSED L J

k e ++---
•cb FD LOGICP_ [

A !B)-open )

,..tI
ifsta_rm(desired
ecb ED LOGICPWR A CB}-

case
IPefform nominalstaging

or abortstaglng

YES

ED SYS A (B)RELAYK2.K!
KSA orK6 FAILEDCLOSED

i :I

Foil_ingStepsrubystage
vehicle

+
oASCBats5 & 6 -ON
• DonHelmets& gloves
eSelectAGSor loadASC

weight_nDAP
•MASTER ARM -ON

Stagingor partlalstagmE
OCcuP

" ORK11i
INSTRUME 0 31
K4 RetayFAILEDCLOSED i

i

• MASTERARM- o!r I
• ASCBats5& 6 OFF_ ,__

RESET
oReconfigureGuidance

System

15
1E_-SYS k {B)STAGE CMI)

YES

RELAY _ TEMPO_ARIL'fiFAILEDCLOSED
k i

BeforeTD?

JJ
EDSYSA {BIB[!,.AYKI, 1(2,mm
1(3,K4,KS,KSA,K6
FAILEDCLOSED

+
Jecb R): LOGICA(81- o_en

i
JustF'i(x to ¢¢fmrwW
APSpress:
oebED:LOGICP_ A (B)-

_ose

?

YES YES

14 I PressurizeAPS

i
eASC He SET- TANK I iS I V_NTDPS
•ASC He PRESS- FIRE I

eDESV_NI - FtRE

A_Pressufiz_ D_NTT

YES NO NO

iIB_DSYSA (B)RELAY(X2.3,I

4 S SA(or 6)DOSsIbIy m

" ]___ ED:LOGICPtARA (B)-

,--1.open

)

i _ ,cb ED:LOGICPWRk (B)-
close

I ,Initiate at_xl stage
[ ABORT sequence

'L STAGE

I ..--I,.. ePerform desiredtu,ctio_
Fuoctlondes(red? _ Withcb[D LOGFFIVEAVENT- : L,

I ,,G
APS] SHe PRESS

PRESS&_

STAGING_

WhichSTAGESEORLYIt- _ i

SYSAl or*? isYs,
t @ ,k ®

mASCHe SEL-BOTH
tMASTERARM -ON
oASC He PRrSS-FIRE
tMASTERARM -OFF

Whensta_inRdesired:
•cb(iI)EO{OGICPWR A-close
•ASC He PRFSS-FIRE(hold)
•STAGE-FIR.E
•MASTER ARM -ON
•ASC He PRESS-_-AFE

•MASTER ARM- OFF

eASCHeSEL- BOTH
• MASTERARM- ON
eASCHePIESS- FIRE
WhenstaBi._desired.
• STAGE-FIRE
'Bob(IG)6D:LOGIC_ B- '

ClOSe
e_THe Press-Fire
• MASTERARM-

for APS
t_mz_ti_ _ (D systemB:
td_ m_ MJ_ mrmssurizat_

_ slrstm A. md stalpq
withbothsy._tms.

(D This maced,re Imwidesfor APS
Rres,_ri_tioe Mth EO SyStm A;

ED system R: and _ pemw-
iz_im m_ ED$)_ B

(_ MSFN c_m confirm flilwe
_mmetrv ConsultMSFN behxe
Im_eedin¢.

(_t en_ omm_md o,er.
rule functionks_ _ _ ED:
LOGICPWRB- _

(_ t_"_ _ fadurl ¢o#4_be
ofdy if k SOUIBS me

bemrdto FIREkdWent none m4py
mmskgte eOurcL

SYMPTOM PROCEDURE RBIARKS

EXPLOSIVE DEV]CES

26 September 1971 _"uCkan_e Date -.Pane _ 5. S-58Basic Date
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5.2.12 EXPLOSIVE DEVICES

Table 5-11. ED Procedure Entry Sheet

Syu Page
Sympt:oa No. No.

El) RELAYS cmuc It

STAGE SEQ RELAYS SYS A & B los - off vhen MASTER ARM - ON

STAGE SEQ RELAYS SYS A & Bit - off vhou MASTER ARM - ON

_SFN edviee8 both SYS A & B K7-KI$ FAILED

MSFN edvtae8 both SYS A & B KT-KI$ FAILED

1

2

3

ha

hb

5.2-58

5.2-59

5.2-59

5.2-60

5.2-60

Bosh: Date 26 September 1971 Change Dote Poge 5.2-57
p
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S1mPID

4a

MSJ_ _vlses
SYSA IS)
K7- K]5 FAILED

4b

MSFN _wses
both SYSA& B
K7- KISFAILED

L _MPTOM

L
!
I
I

• ,,_,1_ DesSHepfess?

I' '

eFUELVENT- CLOSE
eOXlO_ - CLOSE
eCB EDLOGICPWR
A (B)-close

J BeforeDPSventing:

eCB EOLOGIC
A (B)- (_pen

eWP_STER_M -

._,,.J---- tOES HeRECI -
] tOES HeREG2-

l| l eFUELVENT- CLOSEI .oxloVENa-
l If DesnotmessuriZed:
| tOES PRPLNT_SOL_V -
J FIRE&holduntilMASTER

J ARM-on

J At TIGof FirstDes
burn DESHeREG] -

PIIOCEIUlE

C8E'_LOGIC JP'/#RA (B_-_

R

e_r Iw_i_z
K7-R_ Wm.

KI- LDGp_.

Q- PeSSH[ w'm.

KIO- _ HETANKt.

KII - ASCHETANK2.

K]2 - ASCFIE[ and OXlO
COMP_v (S'YSB m_y).

Klh- ACSFUELzm_
OlO0COtlP _.

KI3 - _ FUELand
_lO yen1.

K]4 - DesAMBHE

KI5- DPSFUELar_
OXlOCOk_ v_.

I A "3OOLM I O'1PO_5

PROC_U_ leEMA_

EXPLOSIVE DEVICES

Change DateBasic Date 26 September 19'/] Page 5.2-60
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SYiq'OII PROCEOURI[ REMAI_

Z *
I

STAGESEQRLY |
SYSA& BIts- df
whenMASTERARM

I

I

I,
I
I
I
I
I

3 i

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
| _
I
I
!
I
I
I
I

I
I
I
I '

I
I
I
f
I
i
I
I
I
I
I
I
I
!
!
I
I
I
I
I

,1,1 Reqclesw.

*MASTERARM-re_e

L STAGESEQRLYSYSk & B It - on? MASTERARMSiNFAILEDOFF, !DOUBLEFAILURE)
i

 ,ES
mill

i TRANSIENTCONDITION

Recyclesw

oMASTERARM- rec_

STAGESEQRLYSYSA(B)
It- _g?

NO C'_

31 ..ASTER_.._
*cb EO:LOGICPWRB(A)-

, _/['_TERAR.-ON
wED:{functiondesired)-

Functionperformed? ]

ES

I
INSTRUMENTATIONFAILURE

TRANSIENTCONDITION

oMILSTERkRM- OFF
ecb ED:LOGICPW_'-B4k)- YES

c_ose ---m,.

DPSpressurized?

wOE8STARTHePRESS-
F_

elf DPSdons notpress.
continue

4 [ AItarminamethod
I

i eASCHeSEL- TANK!
ecb SYC:ABOR'_'r_E I2)

-oopenen
; eASier STAGEpb-

STAGESEQRLYSYSJ_B)It

L - Qo?

ES

71
MASTERARM SkYFAILED

FORED SYSA (B)

0] NOTE:

The foIIowini step not re-
quired if after TD an(] LM
within safe manual stagin8
ztlitude constraint

+
i

OnSurface?

®
NO

YES

Q
$ [ AIt methodo1armmzEObus /

IeASEReSel-Tank-1
Ieb S/C:,ABORTSTAGE(2)-open
eABORT STAGEpb push --

EORELAYSIt - on --
MASTERALARM- on

*MA_T_ ALARM- reset i
wED (desiredfuontl_---_-FIRE I
eABORTSTAGEpb-_ i
web S/C ABORTSTAGE(_- _ j

ED SYSA(BIRELAY

HiFAILEDOP6N )

i

®

wED (funcil0nclesired)-
FIRE
eA--_"()RTSTAGEpO- re,_t
ocb S/C ABORTSTAb'r"_"_)

* kg,STERARM
*cb ED LOGICPWR _A)-

Close
eA-'_'_-HeSEL-IARK2

_" _SC He PRES_ J14_ I

• if APSdoesnot p_esscoB- _ ContinueMission I
tree

O Thls method pressurizesASCENT
Tank-I as soonas ABORTSTAGE
pb kspushed.

Q MSFN c_ confirmtaIlurnCon-
sultMSFN beforeproceeding.

Q Oescent engine command over-
ride functiontS lost whencb ED:
LOGICPWR B - _n

(_ This method ascentpressurizes
tank i as soon asaborl stagepb
is _shed

(_ABORT STAGEpb must be pushed
forstaging This ensuresstaging
wrthtwo pyrosystems.

So$ic Date 36 September 1971

EXP ].,OSTVE D_VICP.S
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,'YIi_OM MWC[OUE

HEALER

YELLOW

b[ht o_ d:

RR temp > 148° or

<- 54_ F

S-band letup > 153° or

< - 67 ° F

le

RR temp abnorrnar

>timehne temp or
145 F

<-52 F (power down)

<lO F(pcwer up)

Ib

S band antenna temp

abnorma)

SYMPTOM

>135 _F {TLC anO

lunar orbit

>1_ =F Itunarstayl

<- 52_ F

Q @
*HTR CONT: TEMP MON- eHTR CONT: TEMP MON-: --

RNDZ RADAR SBAN__._D NO[_J

"tHEATER It-Off? HEATER It-offT

YES _ES

C'WEAFAILED

CO

I

I
I

I
I

I
I
I
I
I

I

i

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Temp? _ RR operating? i YES

HIGH NO

ecb ,;il)NTR RNDZ RDR

STBY & RNDZ RDR OPR-

] iernp deer?

YES

11

1_WShentemp <14_ For

, limehpeI.cb fll)HTR RNOZ RDR

OPR- _L_

Temp mcr '_

NO

'_.tl
RR SIBY HEALER CKTRY

FAILED ON

I'Ll
ocb ill) HTR: RNOZ RDfl

STBY-_pen
t,cb (II)HII_: RND2 RDR

Tnml} I_I?

When RR not required:

*cb (iT)_NS. RNDZ RON

_,L .;__usA:RNOZROR
-ooen

_R OPR HEATER CKTRYAILED ON I

ecb (11)HTR: RNDZ RDR i
OPR.

*cb Cll}HTR RNDI RDR I

STBY clos_e

INST FAILURE

_ I, I ,e FAILURE I

-I I

31
YES Rfl STBY HEATB_ CNTRY

FAILURE

l
lOaF' J

NEAT SOAI( I

F iIg[ _ heatersecb (11) HTR: RNI)Z RD_

SIBY O_ RNOZ R_4_Oil-

eD= i

LOW

HIGH

_,. ,,1 _act,,ate,e_ter_
*cb {161 H_R: S BO ANTI

open

Antenna temp deci?

i , _ NO
YES!

I*2S=_ Antenna opera'ting' FES l'_'J Antenna opera|m,? I-_m'

_ ,owe,,n,.... r ,N
*cb/AC BUS B S BD ANT I HEATS_ANORINST

- close FAILURE

*cb (|6)COMM S BD ANT !
-close

eCOM_ _T: TRACk MODE

-SL___ I,,
NO

Anten_ tem_ incr? _,, ,

YES

N _
SBAND ANTENNA HEATER "_ _cb (16; HTR: S BO ANT
FAILED OFF open

i

_4] MIn_ _1_ c_l_ I
*cb (161 HTR: S BO _l_l'-

S-BAND ANTENNA HEATER c_,__#_eto nmntain trap at i

FAILED ON, i i - _° to tO0° r Ii

=7[ Oe_tn_ate antenna.

When able, deactivate an.
tenna:

eCOMM ANT: TRACK MODE

-QF_
*cblAC_ooenBUS B: S _ ANT I

*cb-"m_) COMM: S BO ANT

l Antenna tern(} #ecr?

_,o

INST FAILURE i

I

HEAT SOAK

PItOCEOUR(

_ _ mm_ mm_m_

ms_f_ _I_ m_

_. II I_ trap<+ $_F

e¢_ (U) NIR: _ mt ORI-

b. 111_---181 _ Z+ lOT,

_t_1_ BUS & _ _ -

_b lid _ _ _ -

c. il_m

_b lid ITllt: IIIIBZ _ OFI_-

I.,llOOU_. I ood

/

HEATERS

Change DateBasic Date. 26 September1971 Page s._-_.___._...2_
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• 5.2.12

5.2.12.1

5.2.12.1.1

HEATERS

Assumptions

IIEATE_ eauC It (RC_q)

• Assume no actlon v111 be taken during a erltlcal mission phase.

• One hest syet_a (4/QUAD) can maintain temperature above I19"Y.

Table 5-12. _ Procedure Entry Sheet

S_1 PaKe
S_ptom No. No.

HEATER caut It

i_ cup abnon---I

S-band antenna cramp abnormml

LR Cup abnormal

RCS quad 1 (2, 3, 4) ceml_ abnormal

1

la

lb

2

3

5.2-62

5.2-62

5.2-62

5.2-63

5.2-63

Basic Dote 26 September 1971 Change Date Page 5.2-61
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LM3246

Iql0CBUl_ I[Kt_SmrT_

2 I

>I_'F or timeli_
tamp

<6O°F

3 (9

RCSQuadI I2 3. _.)
tempabnormal

>I90F
< t25 [

Tamp? _ LRoqPeraUng?
l I

!

I

LRoperztin_? [
YES

I

NO

tncrtemp

eOrJentLM to heat
antenna.

Dr
ecb I1|1 PGN$LOGROR-

Tampincr?

ES

_LR HEATERCKTRYFAILED

i o_

NO

*cb (tl}HTR:LDGRDR -

open

Tampdecr?

YES

LRHEATERC_RY FAILED
ON

F_en LRnotneeded:

L ecb (Ill PANS:LOGRDR-
i Tamp_r?

NO

I
_J

-1
I

NO

Qu_Jlamp?

LOW

HEATSOAK I

i ,

_l_ol
-I ,+FA,LU. ]

,_J
WhenLRtamp<I_°F:
ecb (1]) I_NS: LOGRDR-

(it needed)

r
!_ Almoemal I_I_ temp is foe lenmts

of no _ter Ktmt_ _+iet tlmp
sook,_ck froenW_ous _Wily {if
wp/} ha_stab+lizedDeactivateheaters

ech (IJ) HTR RCSSYSA/B t
] QUAD ] {2, 3,_,)-ggen 4 1 Recorlfigure

ecb (16)HTR RCS SYS A/B { ecb (illHTR RCS SYS A/B

2:OUAD1(2,3.4)-_ r i l: o_ l {2,3,4).=o_eAllowTCAtocoo(, .nl3I BOb(]_ mR_ sYsA/B
Temodecr? _ INSTFAILURE _ 2: OUAOI (2. 3. 4)- ¢lo_e

YES

Findbadheater 7 J eeconfq_rebeate'rs

'ech (16) HTR RCSSYSA/B _ , mHTRCONT:Q(IAD(offecteU! 2: QUADL {2, 3, 4)-dose qua_ - OFF
ecb (1]) HTR RCSSYSk/B"

YES SYS AIB 2 AUTO HEA'iER_ ]: OUAD] (2. 3. A)-dme
I Tampincr? _ FAILURE , oHTR CON'(:Q_I_ (eftect_
i i

_N quad)-__ (as requ+rad
0 to maintjmtin0)

A/B 1 AUTOffEA,LH

I FA''ORE [

J Heatea"sysin operation?

(_ For continlpencieswhere OUAD
tamp _ 60"F, rmmualmodeert-

o_rat_ m_ be undertek-
Ira. H _nimum paise bit is re-
quir_, OUADwarmup to []9"F
Inly be accomplishadby steady
state _Rino operaUo_A 3-sec-
aM fltieli of ea_ enliinein cold
QLIkDwil} resuttin cluster tern--
_r_ture r_ throu_ thermal
s_k-back After rain+mumtem-
perature _hie_d, maiMam op-
erltio_l tem_rature thr_
keater ead/_ enlirm OtOerationrL_JINSTOR DOUBLE

I HEATERSYSFAILURE

C-3CGLt_.__005

SYMPTOM I RIOCEBUItE
I

J_asic Dote 26 September 1971

HEATERS
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PARA

5.3
5.3.1
5.3.2
5.3.3
5.3.4
5.3.5
5.3.6
5.3.7
5.3.8
5.3.9
5.3.10
5.3.11
5.3.12

5.3.12.1
5.3.12.2
5.3.12.3

5.3.13
5.3.13.1

5.3.13.2

5.3.13.3
5.3.14

5.3.14.1
5.3.14.2

TZTLE

•Emergency Procedures .................
Excessive Cabin Leak .................

Fire/Smoke in Cabin (Not in suiC loop) ........

Fire/Smoke in euiC loop ................

Sult Leak in Depressurized Cabin ...........

Vacuum Chanseover - PISS to LM .............
Crevuan Vacuum Transfer to CSM ............

Emersency Transfer, Uslns OPS .............
Eaersancy Forward Hatch Opanins (Cabin Side) .....
Contmuinants In ARS/CabLn Atmosphere .........

Smoke In Cabin (Crew Unsuited) ............
Loss of Descent Power ...............

Loss of (2)R Bus Durin8 Powered Descent ........

To Abort (DPS Ensine) .................
To Abort (APS EnSine) .................

Reconfisure ......................
Loss of LMP Bus Durin8 Powered Descent ........

To Abort (DPS Ensine) .................

To Abort (APS Ensine) .................
Reconf isure ......................
Extravehicular Transfer (Stased Vehicle) .......

Subsystem Preparation for Esresa ...........
Pins1 Subsystem Preparation for EVT ..........

PAGE

5.3-2
5.3-2

5.3-3
5.3-3

5.3-4

5.3-5
5.3-6

5.3-7
5.3-8
5.3-8

5.3-9
5.3-11
5.3-11

5.3-11
5.3-12

5.3-13

5.3-13
5.3-13

5.3-14

5.3-14
5.3-15

5.3-15
5.3-16
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PARA

5.4
5.h.1

5.4.2
5.h.3
5.4.4

5.4.5
5.4.6

5.4.7

5.4.8

5.4.9
5.4.10
5.4.11
5.4.12

5.4.12A
5.4.3.3

5.4.14

5.4.15

5.4.16
5.4.17

5.4.18
5.h.19

5.4.20
5.4.21

5.4.22
5.4-23
5.4-24

5/4-25

Trn,z

Contlnsemcy HanaSmuent Procedures ...........
EPS _rastasins Check - Lunar Continseucy (One Ascent
Battery ouly) .....................
I_LSS Makeup Co IJ4 Suit Loop vie PGA Interface .....

?LSS 02 Transfer to I/4 Suit Loop vie Manifold .....
PLSS H20 Trm_Bfer Co 1J4 Sublinator ....... "...

ARS Conflsurattou for usa of _ Li0H CartrtdBe8 ....
AGS Passive TheFnal Coutrol (PTC) for I_4/_
ConflBuracion .....................
AGS Paselve The_l Control (PTC) for LH/CSH

Conftiuratio_ .....................
PGNCS Passive Thunul Control (PTC) for LM/CSM

CouflsuraClou .....................
U4 Scesin8 While Docked vlth Q4 only .........

L_/I_C-Controlled Spin Stabilisation of C_ ......
LM/AGS-Coutrolled Spln Stabilisation of (:_ ......

H£nimizinS DPS Supercrttical Beliun Pressure Rise •t
Start of Burn .....................

DPS Supercrttic•l U•llua Vemttn8 (Zero G, Docked Only).
Deleted

DPS Supercritical Helium Vunt Durin B • Sum ......
Loss of Both Ascent H20 Tanks .............
Loss of Both Ascent 02 Tanks .............

Lose of Both Press IteSs (Failed Closed) ........
Loss of Both Suit Puma ................

Optimisation of APS Helt-= Manifold Le_ .......
Ascent St•s• Oxysen Tank Bleed-Dram Procedure .....
Ascent StaJe OxyJen Tank Top-Off Procedure ......
Descent 02 VuntiuS ..................

LOeB of Hanual and Auto APS Start Capability .....
L_es of Manual and Auto APS Start Capability
(v_th loss of one bus) ................

Loss of ED Sub-system .................

PACE

5.4-2

5.4-2
5.4-3

5.4-4
5.4-4
5.4-5

5.4-6

5.4-8

5.4-9
5.4-11
5.4-13
5.4-14

5.4-17
5.4-19
5 • 4-20
5.4-21
5.4-22
5.4-23
5.4-24A
5.4-24B
5.4-24B
5.4-25
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APPENDIX D

Table D-I. Definitions of Symbols and Abbreviations

Symbol or Abbreviation Definition

A

AAP

abs

ac

ACA

AEA

AEAA

AELD

AFC

AC_

AGS

ALSEP

ALT

mp

AMPL

ANT

ANUN

AOT

APS

ARS

ASA

ASC

ASD

ASI

ASS¥

ATA

Abort autopilot

Absolute

Alternating current (a-c, u.m.)

Attitude controller asse_ly

Abort electronics assembly

Ascent engine arming assembly

Ascent engine latching device

Automatic £requency control

Automatlc saln control

Abort guidance section

Apollo lunar surface experiment package

Altitude

A1pere (s)

Amplifler

Antenna

Annunciator

Alignment optical telescope

Ascent propulsion section

Atmosphere revitalization section

Abort sensor asses_bly

Ascent

Apollo standard detonator

ApoUo standard initiator

Assembly

Abort timing assembly

Ba,icDate 26 September 1971 ChangeD ate Page D-____Z
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Table D-X. Deflnicions of Syubols and Abbreviations (cent)

S_bol or Abbreviation Definition

A (con@

&TCA

AT}I

art

auto

AZEL

B
m

bel

bat

bd

b/cased

bp

Btu

BU

C

taut It

CB

Cn/AC

CBW

CBX

CCRD

C_

Q)R

CDU

CEXTA_

CLS

cktz7

CL

CUt

CNC

Attitude and translatlon control assmebly

AZtiaeCer transalCter multiplier

Attitude

AuCcumtic

Azimutb-elevstlon unit

Balance

Battery

Band

Biomedical

Barber pole

British thernal unit

BiCkul_

Caution li|ht

D-C circuit breaker

A-C circuit breaker

Cunstant bandwidth

C-bend transponder

Computer control end reticle dimmer assembly

CoasCant A altitude

Cmmandar

Couplin8 data unit

Orbital central ansle duties transfer

Coatrol electronics section

Ctrcuitz7

Close

Clear

Comand Module Coaq_uter

lknicDato 26 Septeuber 1971
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Table D-1. Definitions of Symbols and Abbreviations (cont)

Symbol or Abbreviation Definition

c (cant)

CHP

CHPTR

Co

COAS

cofn_

comp caut It

con t

CONT

COS

C02

CPL

cps

CRD

CRSFD

CS

CSI

CSH

CSRC

CW

C/W

CWEA

D
w

Da

D/A

DAP

dbm

dc

DECA

decr

DEDA

Ccmnand Hodule Pilot

Computer

CSI iteration error (AGS)

Crevman optical alignment sight

Communications

Component caution light

Continuous rotary control

Control

Cosine

Carbon dioxide

Couple

Cycles per second

Cosmic-ray detector

Crossfeed

Communications Subsystem

Coelliptic sequence initiation

Command/Service Hodule

Contingency sample return container

Contlnuous-wsve

Caution and varnlng

Caution and warning electronics assembly

Allgqment error signal (AGS)

Digital-to--analog

Diaitel autoptlot

Decibel vtth respect to I milliwatt

Direct current (d-c, u.m.)

Descent engine control assembly

Decrease

Data entry and display assembly

Basic Dots 26 September 1971 Change Dole Page D--3
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LM 3231
Table D-1. Definitions of Sysbols md Abbreviattono (cont)

Symbol or Abbreviation

D _ont)

DEMOD

DES

DET

DFR

DID

DIF

DIG

DISC

DISP

DIST

DN

DOI

DPS

Dr

DaB

DSEA

DSK¥

DUA

DV

DA

E

E

ECA

ECS

ECADR

ED

EDS

EKC

EL

Definition

Demodulator

Descent

Detector

Deadface relay

Display inertial data (discrete)

Differential

Predicted ch/mge in integrated gravity (ACS)

Disconnect

Display

Dis trib ut ion

Down

Descent orbit insertion

Descent propulsion section

124 position remainder (ACS)

Deadface relay box

Data storap electronics assembly

Display and keyboard

Dtsttal uplink mseubly

Differential velocity

Lunar aliansent correction (ACS)

Elevation male (shale bet_ean active vehicle LOS and
local horizontal plma at TIC, measured from direction
of fllsht)

Electrical control sssasbly

_nvtronaental Control Subsystem

Er_able complete address

Explosive device

Explosive Devices SubsTstem

Electrocardiograph

Electroltmlnescent

:sk Date 26 September 1971 Chemge Date . Pogo D-j.___
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Table D-I. Definitions of Symbols ned Abbrevlations (toni)

Basic Dote

Syabol or Abbreviation

(toni)

h_H!

eng

ENTR

_OS

EPS

ERA

ERCO_'

ERR

ETB

EV

EVA

EVC

EVCS

EWA

Ex

Ey

Ez

F

F

FCRA

FDAI

FDBK

F/E

F[TH

FL

FH

F/O

?OV

fps

ft

fwd

26 September 1971 Change Date

Definition

E1ectromasnetic interference

Extravehicular sobIIity unit

Engine

Enter

Emergency oxygen system

Electrlcal Power Subsystem

Electronic replaceable 8ssembly

Error counter

Error

Equipment transfer bag

Extrsvehlcular

Extravehlcular utronaut; extravehicular activity

Extravehicular coununications

Extravehicular co---unlcatione system

Extravehicular visor ueesbly

X-cowponent of attitude error

Y-cowponent of attitude error

Z-component of attitude error

Fahrenhelt

Fecal collection receptacle assembly

FliKht director attitude indicator

Feedback

Fecal lemes Is

Fire-in-the-hole

Ylzeh

Frequency modulation

Fuel-to-oxldlzer ratio

Field of view

Foot (feet) per second

Foot (feet)

Forward

Page D-5
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Table D-1. Definitions of Symbols and Abbreviations (cont)

DefinitionSymbol or Abbreviation

C

S

CASTA

gc

GDA

GET

CETI

_4BL

CN&C$

COX

CSE

CSOP

CUID

H

h

H

Ha

ItBR

He

H8

lip

Hrf

ET$

Iff

1120

n/x

Gravity

Gimbal anal@ 8aquenclng trsnsfor_atlon assembly

CisacTcle (s)

Giabal drive actuator

Ground elapsed time

Cround elapsed time of ignition

Glnbai

Culdance. Navigation. and Control Subsystem

Gaseous oxygen

Cround support equipment

Guidance Systems Operations Plan

Guidance

I/4 altitude

I/4 altitude rate

Altttude of active vehicle

Apogee altitude

High bit rate

Helium

HercuFy

Perigee altitude

High (+) low (-) ansular rate scaling (ACS)

Hmtter

Heat transport section

Hlsh voltmga

Vstar

Heat exchanger

Basic Date 26 September 1971 Chang@ Date ,,, Pooe D-6
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Table D-1. Definitions of Symbols and Abbreviations (cont)

Symbol or Abbreviation Definition

I

IAH

ICDU

ICS

ID

IF

IG

IGA

D_U

incr

ind

Ind r_r fall It

Ind pvr/slg fall it

Inst

ISA

ISS

IV

IVT

K

K

KAL_

kc

k_c

kpps

L

let

LBR

LCA

LCG

LCRU

Idg

LCC

Incidental amplitude modulatlon

Inertial portion of coupllng data unit

Intercoununlcatlon system

Identification

Intermediate frequency

Inner glmbal (pitch)

Inner gtmbel angle

Inertial umasurement unit

Increase

Indicator

Indicator power failure 11ght

Indicator power/slgnal failure light

Inatrumentetlon

Interim stowage assembly

Inertial subsection

Intravehlcular

Intravehlcular transfer

Ground elapsed time of AEA clock zero

Haneuver calculation

Kilocycle(s)

Kilomegacycle(a)

Kilopulee(8) per second

Lateral

Law bit rate

Liquid coollng assembly

Liquld-cooled sargent

Lunar coumunlcations relay unit

Landing

LN guidance computer

Basic Date 26 September 1971 Change Date Page D-7
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TableD-1. Defintttorwof Sy_olo and Abbreviations (cant)

S_mbol or Abbreviation Definition

L _cont)

LGEC

LH

LHNSSC

LLOH

LM

L_P

LOR

LOS

LPD

LR

LRV

LSD

it

ltg

LV

LW14S

H

MAN

HANF

HESA

HET

NG

MGA

HID

ain

mm

NOD

HOg

_PS

Lmmr geological exploration cmnera

Left-hand

Left-hand midsection stowage compartment

Lithium hydroxide

Lunar Hodule

I_ PtZot

Lunar orbltal rendezvous

Line of sight; loss of signal

Landing point designator

Landing radar

Lumar rovln8 vehicle

Least significant digit

Light

Lighting

Local vertical; low voltage

Ligh_velght headsets

Manual

Manifold

Naximm

Megacycle (s)

Hodularlzed equipment stowage assembly

Noblla equipoent transporter

t4tddle 8iabal (ro11)

Kiddie |imbaI angle

Nidcourse

HIntmuo

Millimmter (s)

Hodulation

Houitor

Nain PropuZston Subsyateu

_8
SmkOate 26 Septe_ar 1971 ChangeD ate PoOe_
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Table D-I. Dtfinitiorut of Symbols and Abbreviations (cont)

Symbol or Abbreviation Definition

M (cont)

MPX

_SD

ewad

msec

HSFN

NIV

N

11

N

N/A

NB

NC

NO

No.

uoYm

NRZ

N2H4

N204

O

OCP

OC

OCA

OI

OPR

OPR

OPS

ORDEAL

OSC

Multiplexer

Most significant digit

Milliradian

_lllsecond(s)

Manned Space Flight Network

Milllvolt(s)

Milllwattm(s)

_sn orbital angular rate of I_ in transfer orbit (rad/sec)

Noun; number of marks

Not applicable

Navigation base

Normally closed

Nautical mile(s)

Normally open

Number

Normal

Nonreturn-to-zero

Hydrazlne

Nitrogen tetroxlde

Operational checkout procedure

Outer gisbal (ysw)

Outer gimbal angle

Orbit insertion

Operate

Operator error

Oxygen purge system

Orbital rate display - earth and lunar

Oscillator

• :]1i¢ Dgte 26 September 1971 _ngs Dote Pcq_o D-9
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Table D-I. Definitions of Syubols and Abbreviations (cant)

Symbol or Abbreviation Definit£on

0 (eont)

OSCPCS

OSS

OVBD

ovhd

OVRD

OXID

02

P

P

P

PA

PAH

para

pb/lt

PBM

_A

PDA

?6A

_S

PGNS

Pl or w

PIPA

PiSS

PK

PHP

Poo8

p-p

Oxygen supply and cabin pressure control section

Optical subsection

Overboard

Overhead

Override

Oxidiser

Oxygen

Semilatu8 rectum (semipsremeter) of LH transfer orbit (fc)

Previous value of p in the iteration (f¢)

Power amplifier

Pulse amplitude modulstlon

Paragraph

Puohbutton switch (except pushbutton/light)

Pushb ut ton / li gh t

Proportional bandwidth

Program coupler assembly

Pulse code modulstlon

Pulse-code-modulatlon and timing electronics assembly

Power distribution assembly

Pressure garment amsembly

Primary guidance, navigation, and control section

Primary suidance and navigation section

3.1416

Pulse Integratln S pendulous accelerceeter

Portable life support system

Phase modulation

Premodulation processor

Possible

Peak- to-peak

Basic Date 26 September 1971 Change Dote Pose. D-I.---L0
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Table D-1. Definitions of Symbols and Abbreviations (cost)

Symbol or Abbreviation Definition

P (cont)

ppm

_s

mS

P_

PRE

press

_F

PRIM

PP_

PRN

prplnt

PS

PSA

psl

psis

psid

PSK

PT

PTA

FrT

PVT

pwr

q

qlD

qa

Q_

qLT

Pulse(s) per a/nuts

Pulse(s) per second

Propellant quantity gaging system

Propellant quantity measuring device

Progr-- reader electronics

Pressure

Pulse repetition frequency

Primary

Pulse ratio modulator

Pseudorandmm noise

Propellant

Power supply

Power end servo assembly

Pound(s) per square inch

Pound(s) per square inch absolute

Pound(s) per square inch differential

Phase-shlft keyed

Pressure transducer

Pulse torque assembly

Push-to-talk

Pfeb sure-vo].ule- t mmperat ure

Power

Perifocus (ACS)

Perifocus altitude of predicted LM trajectory (TPI only)

Apofocus altitude of I24 trisector7 (ACS)

(_uantity indicator

Perlfocun altitude of LH trajectory (ACS)

D-11
Ik=sic Date 26 Septeuber 1971 Change Date Poge_
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LH 3231 Table 1)-1. Definitions of Symbols and Abbreviations (cont)

Symbol or Abbreviatims Definition

Q (coat)"

qty

quad

R

g

R

i

RC

R/C

RC_

RCR

RCS

rcvr

RCU

r_x

rcy

rcz

RDR

Ref

lv_ FS_C_AT

rag

RES

RF

rf

_f

RCA

RE

RHSC

RJB

rmm

Quantity

Quadrant

LM range rate

RankLna: radius vector: LM-to-CSM range (ACS)

Range rate between LM and CSM (AGS)

Resis Caeca- capacl Cance

Reverse current

Rough combustion cutoff use_bly

Rave rse-cur rent relay

Reaction Control Subsystem

Receiver

Remote control un£t

X-comPonent of CSH position (AGS)

Y-component of CSH position (ACS)

Z-component of CSH position (AGS)

P41sv driver: desired radial Jerk (AGS)

Radar

Re fe rence

Reference stable _ember matrix

Regulator

Resolver

Radio frequency

Predie_ed orbit insertion burnout radius (ACS)

Desired final velum of altitude rate (AGS)

Rate 8yro useubly

lit $h t-hmld

l_ght-hand slde console

P_lay Junction box

Root mean square

;asic Date 26 September 1971 C&ango Date I_ D-12
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LM 3231 Table D-1. _finitious of Symbols and Abbreviations (cont)

Symbol or Abbreviation Definition

R _cont_ "

_D2

_G

ROD

RR

iR

RR$

liT

ry

rz

S

SBPA

SBX

SC

S/C

SCEA

S _E

SE

sec

sel

SENS

SEP

SEQ

SHe

SG

SHFT

SIC

P_ndezvotm

P.ange

Pate of descent

l_endezvous radar; estimated range between LH and CSH (AC

Estimated range rate between LH and CSM (AGS)

l_endezvous radar electronics

Calculated range at time of radar range measurement

Resistance thermometer

X-component of LM position (AOS)

Y-component of L.q position (AGS)

Z-component of 12q position (^ca)

I_turn-to- zero

S-band power amplifier

S-band transponder

Signal conditioner

Stabllization and control

Signal-conditioning electronics assembly

Term proportional to sine of AE

Systems Engineer

Second(s) ; secondary

Selector

S_itivity

Separator

Sequence; scientific equipment

Supercritical helium

Signal generator

Shaft

Signal

D-13
Basic Dote 26 September 1971 Change Dote Pooe--
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LN 3231 Table I)-1. Definitions of Symbols a_d Abbreviations (toni)

Symbol or Abbreviation Definition

s _cont) "

sin

SOV

SPA

STBY

SUBC_R

SUPCRIT

SW

swc

sys

T

t

T

T (Align)

TAX

TAo

tb

TBD

TCA

too

TCP

TA

TAV

TE

tamp

TET

TFC

TF_

TFI

Sine

Shutoff valw

Slgnal processor usembly

Staadby

Subcarrler

Supercrltlcal

Switch

Solar wind composition (experiment)

System

AC_ computer time (AGS)

Time

State vector time (GET) selected to define IHU and LH
orientat ion

Absolute time (AGS)

Time from CSl to CDH (ACS)

Talkb ack

To be determined

Thrust chamber Msembly

Predicted time from CDH to TPI (AGS)

Thrust chamber pressure

Time to CDH, CSl, or TPI

Target AV (ACS)

Tinting electronics equipment

Temperature

State vector integration time

Time from ensine cutoff

Time of free fall to 300,000 it, earth orbit;
35,000 ft, lunar orbit

Time from TIG

3uc Date 26 September 1971 _ Oam Page b-l_



LMA790-$-LM

£POLLO ONNAT_qS HANDBOOK

Table D-1.

Syubol or Abbreviations

T (cent)

TFINT

TC

THR

Ti

TIG

riga

tigB

tigC

TLE

TIM

TPF

TPI

TIM

Tr

TR

T/R

TRANSL

TRUN

TTCA

TTI

TTIG

TV

TVC

Cw

TX

U

U

UCTA

Definitions of Symbols and Abbreviations (cont)

Definition

Time from intercept

Time-to-go to emgtne cutoff

Thrust

Time to CSI (AO,S)

Time of ignition

ACS computer time of CSI maneuver (ACS)

Absolute time of CDH meneuver (ACS)

ACS computer time of TPI or midcourse maneuver (ACS)

Tracking light electronics

Telemetry

Transfer phase final maneuver

Transfer phase initiation

Transfer phase midcourse

Time to rendezvous (A_,S)

Redesignation time remaining (PGNS)

Transmitter/receiver

Translation

Trunnion

Thrust/translation controller assembly

Time to initiate

Time to isnition

Television

Thrust vector control

Thumbwheel

Telemetry transmitter

LH rotational axis in Y-Z plane 45" from +Z

Urine collection and transfer assembly
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LM 3231 Table D-1. Definitions of $yubo18 and Abbreviations (cont)

Symbol or Abbreviation Definition

u (toni)

UI4F

URS

umec

V

V

Vm*,

VCO

Vex

Vcy

Vcz

vdc

VDX

VDZ

VG

v_ (u_)

vcx (LV)

V_ (_)

V_ (LV)

VoZ (m)

vcz (LV)

vlv

Vo

Unsymmeerlcal dlmethylhydrazlne

Ultrahigh frequen:7

Urine receptacle system

Microsecond(s)

Verb; inertial veloclcy vector st TYG; LM veloclty;
I.H rotetlonal axls In Y-Z plane 315" from +Z

Volts, alternatln8 current

Voltage-controlled oscillator

X-component of CSH velocity (AG,S)

Y-component of CSM velocity (ACS)

Z-component of CSH velocity (^CS)

Volts, direct current

AV expended In X-bod_-axis direction sinus
descent engine capability

AV expended in Y-body-eELs direction

AV expended In Z-body-axis direction

Velocity

Hegnttude of velocity vector required by LH for
tren.Jfer orblt injection (fps); nmgnltude of LH
velocity to be gained

Component of VG vector resolved along present X-axls

Component of VG vector at TIG along (RxV)xR

Component of VC vector resolved along present Y-axle

Component of VO vector at TIC along VxR

Component of V_, vector resolved along present Z-axis

Component of VGvector at TIC along -R

Horizontal veloclL7 (AGS)

Vary. high frequency

Inertial velocity

Valve

AV for CSI maneuver (AGS)
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Table D-1. Definitions of Symbols and Abbreviations (coat)

Symbol or Abbreviation Definition

v (cont,)

vol

VOX

YPI

vpo

Vpy

vt-m8

VSm

VT

Vx

Vy

Vyo

Vz

W

warn It

Wbx

_y

Wcx

Wcy

Wcz

X

X

XDV

_tr

xpndr

XTAL

Y

Y

Ycx

Volume

Voice-operated relay

Valve position indicator

CDH maneuver AV (AGS)

Velocity perpendicular to CSM orbit (ACS)

Volts root mean square

Velocity to be gained during burn (ACS)

Total velocity required co rendezvous (direct interception
only)

Velocity along X-axis; altitude rate

Lateral velocity; velocity alon S Y-axis

LH velocity normal to CSN orbit plane (ACS)

Forward velocity; velocity along Z-axis

Warning light

X-unit vector for commanding attitude (ACS)

T-unlt vector for commanding attitude (AOS)

Z-unit vector for commanding attitude (ACS)

X-unit vector normal to CSM orbit (ACS)

Y-unit vector normal co CS_ orbit (ACS)

Z-unit vector normal to CSM orbit (ACS)

LM vertical axis

External &V

Transmit tar

Transponder

Crystal

I_ lateral axis; LM cmt-of-plane position (ASS)

X-component of CSM position (AGS)
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Table D-I. Definitions of S_abols and Abbreviations (cent)

Symbol or Abbr_viatton Definition

Y _conc)

Ycy

Ycs

YD

?f

Yx

Yz

Z

Z

A
I

6L

AS

Ah

AH

AP

AyO

AV

AV (C_)

Av (csx)

Y-couponent of CSH position (AGS)

Z-component of CSH position (ACS)

Desired out-of-plane Jerk

Predicted value of out-of-CSM-orbit plane position (AGS)

X-coRponent of L_ position (A_S)

Y-toe.orient of I_ position (AGS)

Z-coamonent of L/_ position (AGS)

LH fore-aft axis

Land/n8 eslsuth angle (ACS)

Difference bec_an initial and final eccentric anomalies

of transfer orbit (red)

Alcttude differential

Altitude between active end passive vehicle after CDH (ACS)

Change in p for next iteration (ACS)

Pressure differential

Hasnitude of difference betveen position state vector
before and after incorporation of mark data

Differential altitude in coellipttc orbit (ACS)

T_N differential

Time required for transfer from TIC (TPZ) to time of
intercept

Velocity change (differential); magnitude of difference
becvten state vector before and after incorporation of
mark data

Required impulsive AV to accomplish C_H maneuver at TIC
(CDa)

Required impulsive AV to accomplish CSI maneuver at TIC
(csx)

AY in X-direction (AC,S)

AV in Y-direction (kCS)
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Table D-1. Definitions of Symbols and Abbreviations (coat)

Symbol or Abbreviation Definition

A (con0

AVEz

AVm

AV (MID)

AV (TPF)

Av (TPD

AVy

_VX (LM)

Avx (LV)

_W (LM)

AVY (LV)

_vz (uO

avz (LV)

AO

(l

<

>

<

)

O

Of

@LOS

&

n

AV in Z-direction (AGS)

Measured AV magnitude

Required imvulsive AV to accomplish next mtdcourse
maneuver at TIC (MID)

Required Impulsive AV to accomplish intercept (TPF)

maneuver at calculated time of intercept

Required impulslve AV to accomplish TPI maneuver at

TIC (TPI)

External AV component in horlzontal direction

perpendicular to CSM orbit plane (AGS)

Component of InteErated acceleratlou alone LM +X-axls

Component of AV applied st TIC, alone (RxV)xR

Conponent of integrated acceleration along LM +Y-axls

Component of AV applied at TIC along VxR

Con_onent of integrated acceleration along LM +Z-axls

Component of AV applied at TIC along -R

Angular difference between RR indicated LOS and state

vector LOS

Angle

SemimaJor axis of transfer orbit (ACS)

Phase

Infinity

Less than or equal to

Creater than or equal to

Is less than

Is greater than

Angle between LH +Z-axis and local horizontal plane (pitch)

LM-to-CSH phase ankle

Predicted LOS angle at TYI time (ACS TPI only)

Angle between IJ{ +Z-axis and local horizontal plane (ACS)

Yaw

Roll; angle bet3aeen LOS and forward direction

Angle between RR LOS and I_ +Z-axis
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APPENDIX lr

AI_llkBr_IC,_. INDEX

Pass

Abbrevietlcm8, Definitions of Symbols and ....................

Abort Procedures .................................
APS Abort (l_C P71, AFA 410+O0000) ........................

ACA Hardover ...................................

Activation, Subsystem ........................... • • •
AGS

AEA/DEDA Restrictions .............................
AEA Readiness Check ..............................

AEA Self-Teat .................................
AGS Accelernmeter Cal£bratlon .........................

AGS (A1£snment) ................................

AGS A11Knment, Backup (UslnS AGS Body-AxLe A1£gnment & AOT) ..........
AGS A11Smnent. Backup (Us£nsAGS Body-Axle K1/Snnmut & PGNS ]3417) .......

AGS Attitude Error Display ..........................
AGS Attitude Hold/Rate Command ........................

AGS Automatic .................................
AGS Automatic Rendezvous RadarU4 SCats Vector Update

(Rm_Data Transfer Via LGC) .........................

AGS/CES ....................................
AGS Checkout .................................

AGS ConCinBency L/4 Lunar Touchdown Scmte Vector, Load .............
AGS Direct ..................................
AGS FITH ...................................
A_S Gyro & Accelerometer Callbratlon .....................

AGS Inltializaelon Routine (RA7) .......................

AGS Lunar AILSn (400_0000) ..........................
AGS Lunar Azimuth Store ............................

AGS Lunar Surface Gyro CalLbratlon ......................
AGS Manual Absolute Time Initialization ....................
AGS Rauu81 CSM State Vector Update/Initialization ...............

AGS Manual I_ Stets Vector Update/Initialization ...............
AGS Orbit Insertion ..............................

AGS Orbital Steerin8 .... • .........................
AGS Orientation Co Initial Computed Steering Attitude, ............
AGS Out-of-Plane Maneuver ...........................
AGS Partial Power-Down ............................

AGS Power-Down ................................

AGS Power-Up .................................
AGS Power-Up From AGS Partial Power-Down ...................
AGS (Prethrusc) ................................

AGS Pulse ...................................
AGS RCS AxLe-by-AxLe ThrtmC ..........................
AGS Kescalin8 From Lunar to Earth _Ltaolon ...................

D-1
5.1-1
4.10-116
4.5-14
4.2-2

4.4-5
4.6-55
4.6-45
4.6-. 58
4.9-17
4.9- 20
4.9-19
4.5-34
4.5-8
4.5-6

4.8-22

4.6-42A
4.6-46

4.6-51
4. S--12

4.12-14
4.6-46

4.6-23

4.9-29
4.6-61
4.6-60
4.6-49
4.6-52

& .6-5O
4.7-_
4.6--53
4.6-56
4.7-34A
4.6-63

4.6-424

4.6-43
4.6-63
4.7-34A

4.10-51
4.6-61

AGS Selector Logic .............................. 4.4-49
AGS Total Attitude Display ........................... 4.5-33
AGS warn 1C (amlfunctLou procedure) ...................... 5.2-14
AGS Wo Vector Update ............................. 4.6-59
DIg)A response abnormal (malfunctions procedure) ................ 5.2-14
PGItCS/AGS AlLan ................................ 4.9-17
?.ate Gyro Check ................................ 4.6-54

Alarm Codes (V05 N09) .............................. 4.4-29

Alignment .................................... 4.9-2
4.9-17

AGS ....................
Ace 41t : • : : : : : • • : ..... : : . . : . : 4.,-2,
Backup AGSAItSnmeut (UsiusAGS Body-Axis A1ilFumnt i AOT) .......... 4.9-20
Backup AGS AliBnment (UmiusAGS lkMy-Axie Aligummt & PGIqS I1_) ........ 4.9-19
Docked Hmnual IHU Coarse AILl_mut ................. . . . . . 4.9-16

I_ Ottuntatlou Determtnstlon Prosrm (P$1) .................. _.9-I

L_ _u1LSutrosrn (P52) ........................... 4.9-5
IS9 Coarse A118n ............................... 4._-14
Lunar Surface A118nnent ............................ A.9-I_
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ALPHABETICAL INDEX (cost)

PGNCSIAGS Align ................................
PGNCS Lunar Surface AliEn Program (P57) ....................

Torque Gyros ..... . . . . . . . ..... . ........ , .... , .
ALSEP

ALSEP Operations ...............................

Open Scientific Equipment (SEQ) Bay ......................
Pallet Assembly Remote Deployment .......................

Pallet Assembly Manual Deployment .......................

Pallet Assembly Manual Deployment £n Low Attitude ...............
Removal of RTG Fuel Eliot .........................

Altltude/Altltude Rate Display ..........................

AOT Detent/LPD/COAS Codes (N70, NTI) .......................

AOT Lishtln s Check ................................
Approach Phase Prosran (P64) ...........................
APS

APS Abort (LGC P71, AEA 410+OO000) ......................

APS Periodic _/onltorin$ ............................
APS Pressurization & Checkout .........................
APS Pressurization & Checkout (Alternate) ...................

APS/KCS Propellant Interconnect ........................
APS Tamp/Press Prepreseurlzat/on Check ....................

APS Thrust ProEram (P42) With AGS Followup/Xn Control .............

Ascent Enslne On/Off Control .........................
ASC He _ I (2) tb-bp (malfunction procedure) ................

ASC HI REG cant It (malfunction procedure) ..................
ASC PRESS warn it (malfunction procedure) ...................

ASC QT_ cant It (malfunction procedure) ....................
Fuel. or oxid press abnormal (malfunction procedure) ..............

Fuel or oxtd te_p abnormal (malfunction procedure) ..............
He press abnormal or decr (malfunction procedure) ..............

A/tS/Cabin Atmosphere, Contaactnants In ......................
AItS/PGA Pressure IntqrtCy Check .........................

ARS Purse (EVA Preparation) ...........................

Ascent Battat_ Activation & Checkout .......................

Ascent StaBs Oxysen Tank B1eed-_N_m Procedure .................
Ascent StaBs Ozyssn Tank Top-Off Procedure ....................
Attitude Control Modes ..............................

Attitude Error Display, Made X ..........................
Attitude Error Display, _h_de XX ............... .........

Attitude Rata Display ..............................

Page

4.9-2

4,9-17
4.9-22

4.9-15

4.15-37

4.15-37
4.15-38

4.15- 39
4.15-40

4.15-41

4, 5-37
4.,4-32
4,2-17
4. I0- 86

4.10-116
4.13-31

4.12-3

4.12-4

4.13-29
4.2-48

4.10- 22
4.5-19

5.2-29
5.2-29

5.2-28
5.2- 29

5.2-29
5.2-29

5.2-29
5.3-8

4.2-29
4.1.5-14

4.2-45
5 •4-26A
5. &-24B
4.5-2

4.6- 38
4.6-,.38
4.5-34

B

Brakin8 Phase Prosram (P63) With AGS Preparation for Orbit Insertion (410+00000) . 4.10- 73

CablnAtmosphera FllterinS .............................
Cabin Depresaurlzation ..............................
Cabin Leak Check .................................

Cabin Leak, _cessiva ..............................

Cabin Operations .................................
Cabin P_prusurlsatinn ..............................

Cabin Reprissurisation System, Disable. U4 ....................
Cabin Raprneeurtzatton System, gnab2e /2/ .....................
Calibration

AGS Acceleromter Calibration .........................

A_S Gyro & Accelerometer Callbratlon .....................

AGS Lunar Surface Gyro Callbration ......................
Camera Wedse , Xnstallatlon of 16-MM Sequence ...................

Caution & Warnins Array Checkout .........................

4.13-17

4.13-11
4.13-14

5.3-2
4.15-2
4.13-13
4.14-6
4.14-5

4.6-58
4.6-46
4.6-60
4.13-$0
4.2-19
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page

CES
Abnorual dynamics during NFS thrusting (umlfunction procedure) ........ 5.2-19
Abnorual vehicle dynamics (non-HPS) (nalfunction procedure) .......... 5.2-18
N;S pulse or direct cuds abnormal (malfunction procedure) ........... 5.2-18
CES AC yarn It (umlfunction procedure) .................... 5.2-22
CES IX: warn It (malfunction procedure) .................... 5.2-22
ENG GHBL taut it (malfunction procedure) ................... 5.2-20
ENG THRUST & (2_D TIIRUST ind do not agree/off schedule (umlfunction procedure) . 5.2-21
I_! drifts out of deadband (malfunction procedure) ............... 5.2-17
No MPS ignition st TIG = 0 (malfunction procedure) .............. 5.2-21
No HPS shutdmm (malfunction procedure) .................... 5.2-20
PGNS nLtnimum iapulee (V76) crude abnorsal (malfunction procedure) ....... 5.2-17
PRE AHPS taut It (malfunction procedure) ................... 5.2-22
Prmmture MPS ignition (malfunction procedure) ................ 5.2-20
Prop crude abnormal (malfunction procedure) .................. 5.2-18
TTCA cmde abnormal (malfunction procedure) .................. 5.2-19

Checklist Reference Codes (VBO N25) ....................... 4.4-28
Circuit Breaker Activation ............................ 4.2-10
COAS Lighting Check ............................... 4.2-18
Coelliptic Sequence Initiation (LGC P32, AEA 410+10000) ............. 4.7-7
Coumunicet ions

Cannot acquire phaselock (malfunction procedure) ...............
Cmmunicetions Basic .............................
Communications (Subsystem Hanagement) .....................
Connect to LH ECS & Coe,,mnications ......................
Disconnect From LH ECS & Co_.munications ....................
DSEA Check ..................................

DUA Backup Voice Disable ...........................

DUA Backup Voice Enable ............................
DUA Disable ..................................
DUA Enable ..................................

Lose of ICS (malfunction procedure) ......................
Lose of S-band voice toms (umlfunction procedure) ...............

Loss of VHY voice coum irlth CSM (malfunctlon procedure) ............
Lose of voice comm vlth EVA (one ,san EVA) (umlfunction procedure) .......

Lov-Pover S-Band Backup Voice, LBR Check Wlth Steerable Antenna ........

MSFN reports loss of POt. S-band voice OK. (malfunctlon procedure) ......
One crmman has abnorual (unselected) hot mike (nalfunctlon procedure) ....

Relay Node: CSH Voice to HSFN .........................
Relay Hods: EVA (One-Nan EVA) .........................

Relay Mode: EVA (Two-Man EVA) .........................
S-Band Antenna Cooldovn ............................

S-Band Configuration for LOS .........................
S-Band Ck_A Enable ..............................
S-Band LBR Date Enable ............................

S-Band Operation in PTC Node .........................
S BD RCVII taut It (malfunctlon procedure) ...................

VH_ RanBin8 Check ...............................
VKF B Data Enable ...............................

Connect to 121 ECS, Cre_un ................... " .........
Connect Co I24 ECS & Communications ........................
Constant A Altitude (LGC P33, AEA 410+20000) ...................

Consmublee Check ................................
Controls and Displays ..............................
Coolant Loop (HTS) Activation, Secondary .....................

Cooling H20 Changeover, IJ4 H20 (LCG) to PLSS H20 .................
Cooling H20 Changeover, PLSS H20 to Uq H20 (LCG) .................

Crash Bar Deployment ...............................
Crash Bar, Stow .................................

Crash Bar, Unstow ................................
Crev-Defined Maneuver Routine (R62) .......................
Crewman Connect to I.q ECS ............................
Crewman Disconnect Trausfer Umbilical ......................

CSM Backup ....................................
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CSM CoelXiptic Sequence Initiation Targeting Program (P72) ............ 4.7-38
CSH Constenc A Altitude Targeting Program (P73) ................. 4.7-4Z

CSH Tr4msfer Phase Zu_tiation Targettn s Program (P74) .............. 4.7-43

CSM Trassfer Phase Hidcourse Targetin 8 Progrm (P75) ............... 4.7-46

CSM Transfer to 1J4 Power (Unstssed) ................... 4.3-27
CSM Transfer to LM Power (Soused - Lifeboat) " " . ................ 4.3-28

D

DAP Date load Routine (Re3) ...........................

Deacclvatioo, Final Subsystem ..........................
DeectivatloQ, Subsystem .............................
DEDA Accessible Parameters List .........................
DE)A input LisC .................................
Dm"JAOutput List .................................

Defecation D_epoeal (Alternative Mode) ......................
Defecation Dispose1 (Prima Mode) .........................

Descant Ens/_e On/Off Control ..........................

l_cmut Kn$iue Throttle Control .........................
Descent 02 VauCXn$ ................................
Disconnect Prom I24 ECS b _oomunlcatlons .....................
Displays, Controls and ..............................

Decking, LH ...................................
DPS

Descent Englna On/Off Control .........................

Descent Engine Throttle Control ........................

DES He LEG I (2) tb - bp (saXfunctlon procedure) ...............
DES Ha I_G 2 (1) cb - gray (malfunction procedure) ..............

DES q_ warn lC (malfunct£on procedure) ....................
DES IEG warn It (malfunction procedure) ....................
DPS Abort (LGC P70, AF.A 410+OO000) ......................

DPS Periodic HonitoritLg ............................
DPS Pressurization & Checkout .........................

DPS Propellant Tank Ventin8 ..........................
DPS Supercriclcal He Ventlng (Lunar Surface Only) ...............

DPS Tamp/Press Prsprassurlzetlon Check ....................

DPS Thrust Program (P40) With AGS Pollovup, Doc_d ..............
DPS Thrust Program (P40) With AGS Pollowup/Xn Control .............

Yuel/oxld press abnormal (malfunction procedure) ...............
Pual/oxld teup abnonml {malfunction procedure) ................

FUEL VENT/OXID VENT tb - abnormal (umlfunctlon procedure) ...........
lle press abnormal (malfunction procedure) ...................
Loss of Descent Power .............................

PQGS Ind abnormal (malfuncclon procedure) ...................
Dro8ue (CSH Side), Iastall ............................

Drogue (C_/ Side), Remove ............................

Drogue (LM Side), Instal1 ............................

Drogue (L_ Bide), Remove .............................
DSEA Check ................................... ..

DSEY Lisht Test .................................

DUA gack_ Voice Disable .............................
DUA Backup Voice Enable .... • .........................
nUA Disable ...................................
DUA Enable ....................................

Dynamic Display Hodes ..............................

g

4.6-4
4.3-12

4.3-2
4.4-57

4.4-51
4.4-54
4.13-49
4.13-48
4.5-14

4.5-22
5.4-24S

4.14-8

4.11-6

4.5-15
4.5-22
5.2- 25
5.2-25
5.2-26
5.2-24

4.10-106
4.13-30
4.2-50

4.12-2
4.12-2A
4.2-49

4.10-61

4.10-2
5.2-24
5.2-25
5.2- 26
5,2-25
5.3-11
5.2-26
4.14-11
4.14-12

4.14-10

4.14-11
4.13-23
4.6-19
4.13-26
4.13-26
4.13-25
4.13-25
4.5-30

ED

ED Prestagin8 Check .............................. 4.12-8
ED RELAYS caut lC (malfunctioo procedure) ................... 5.3-58
STAGE SEQ RID.AYS SYS A & Blta - off v4_an HASTER ARM - ON (ma_functioo

procedure) ............................... 5.2-58
STAGE SEQ RELAY SYS A or S It - off when HASTER klCq - ON (amlfunctiou

procedure) ............................... 5.2-59
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Emergency Procedures

ECS

Contaminants In ARS/Cabin Atmosphere ..................... 5.3-8

Emergency Forward Hatch Opening (Cabin Side) ................. 5.3-8

Emergency Transfer, Using OPS ......................... 5.3-7

EPS Prestagins Check - Lunar Contingency (One Ascent Battery Only) ...... 5.3-10

Excessive Cabin Leak .............................. 5.3-2

Extravehicular Transfer (Staged Vehicle) ................... 5.3-15

Final Subsystem Preparation for EVT ...................... 5.3-16

Fire/Smoke in Cabin (Not in Suit Loop) .................... 5.3-3

F/re/Smoke in Suit Loop ............................ 5.3-3

Loss of CDR Bus During Powered Descent .................... 5.3-11

Abort (DPS Engine), To ......................... 5.3-11

Abort (APS Engine), To ......................... 5.3-12

Reconfigure ............................... 5.3-13
Loss of Descent Power ............................. 5.3-11

Loss of ED Sub-system ............................. 5.4-35

Loss of 12W Bus During Powered Descent .................... 5.3-13

Abort (DPS Engine), To ......................... 5.3-13

Abort (APS Engine), To ......................... 5.3-14

Reconfigure ............................... 5.3-14

Loss of Manual and Auto APS Start Capability .............. 5.4-25

Loss of Manual and Auto APS Start Capability (with loss of one bus) . . . 5.4-31

Smoke in Cabin (Crew Unsuited) ........................ 5,3-9

Subsystem Preparation for Egress ....................... 5.3-15

Suit Leak in Depressurlzed Cabin ....................... 5.3-4

Vacuum Changeover -PLSS to LM ........................ 5.3-5

Vacuum Transfer to CSM, Crewnmn ........................ 5.3-6

ARe/Cabin Atmosphere, Contaminants In ..................... 5.3-8

ARS/PGA Pressure Integrity Check ....................... 4,2-29

Cabin Atmosphere Filtering .......................... 4.13-17

Cabin Depressurlzation ............................ 4.13-11

Cabin Leak Check ....................... . ....... 4.13-14

Cabin Leak. Excessive ............................. 5.3-2

CABIN PRESS - high (malfunction procedure) .................. 5.2-51

CABIN PRESS - low or decr (malfunction procedure) ............... 5.2-50

Cabin Repressurizatlon ............................ 4.13-13

Cabin Repressurization System, Disable LM ................... 4.14-6

Cabin Repressurizatlon System. Enable LM ................... 4.14-5

CABIN warn it (malfunction procedure) ..................... 5,2-50

Connect to _ ECS, Crewman .......................... 4.2-28

Connect to LM ECS & Communications ........... . .......... 4.14-6

Consumables Check ............................... 4.2-21

Coolant Loop (HTS) Activation, Secondary ................... 4.13-8

Cooling 1120 Changeover, LM It20. (LCG) to PLSS H20 ............... 4.15-28

Cooling li20 Changeover, PLSS H20 to LM H20 (LCG) ............... 4.15-28

CO2 it (malfunction procedure) ................. ........ 5.2-54
Disconnect From LM ECS & Communications .................... 4.14-8

ECS Activation & Checkout ........................... 4.2-21

ECS Basic (Unstaged & Staged) ......................... 4.13-23

ECS taut It (malfunction procedure) ...................... 5.2-54

ECS Periodic Monitoring (Staged) ....................... 4.13-7

ECS Periodic Monitoring (Unstaged) ...................... 4.13-5

ECS Prestaglng Cheek ............................. 4.12-8

ECS (Subsystem Management) .......................... 4.13-3

ECS Status (Two Men on Lunar Surface) ..................... 4.15-24

GLYCOL taut It (malfunction procedure) .................... 5.2-54

GLYCOL comp It (malfunction procedure) .................... 5.2-55

GLYCOL press - low or deer (malfunction procedure) .............. 5.2-56

Glycol Pump Check ............................... 4.2-21

GLYCOL temp - high or iner (malfunction procedure) .............. 5.2-55

I[20 Dispenser Activation ........................... 4.13-16

H20 QUanTITY - low or deer abnormally (malfunction procedure) ......... 5.2-50

|120 SEP It (malfunction procedure) ...................... 5.2-54
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LCG Recharge Procedure ............................
02 Dmumd Resuletor Checkout .........................

02 Dm_nd ResuZetor Check (A1terutive), Zn-TZisht ..............
02 QTY taut It (maZfunctlon procedure) ....................

02 QUANTITY - Zov or decr (malfunction procedure) ...............

02 Supply Activation .............................
PART PRESS C02 - hi8 h (m-Zfunctioo procedure) .................

Primary LIOH Cartrldse Replacement ......................
Secondary LIOn Cartrldse lepZecement .....................

SUIT PAN It (malfunction procedure) ......................

SUIT/FAN yarn It (malfunctlon procedure) ...................

Suit Fen Activation, Checkout, and Water Seperstor Check ...........
SUIT ZSOL Valve Check .............................

Suit Leak in Depreeaurized Cabin .......................

SUIT P_SS - hish (egress mode) (malfunction procedure) ............
SUIT PRESS - low (malfunction procedure) ...................

Esroes, Final Subeyste-, Confisuratioo for ....................
Emeelm Disposal .................................
Enable W-HatrLx Initialisation ..........................
EPS

A-C voltage hish (malfunction procedure) ...................
Aicenc Battery Activation & Checkout .....................
Bat tb abnormal (UNSTAG_) (malfunction procedure) ..............
BATTLq¥ ceut It (STAG rn) (malfunction procedure) ...............

aATTSFf ceut It (UNSTACED) (malfunction procedure) ..............
Bus functions Zest (malfunction procedure) ..................

Circuit Breaker Activetion ..........................

DC BUS vans It (STAGED) (malfunction procedure) ................
DC IUS vans it (UNSTAG_) (malfunction procedure) ...............
EPS Activation & Checkout ...........................

EPS Basic (Staged) ..............................

EPS B_lc (Uuteged) .............................
EPS Check, Poet-DPS Buns ...........................
EPS Periodic _kmitorie8 (Staged) .......................

EPS Periodic _onitorin8 (Uutased) ......................

D?S Postetssin8 Check .............................
EPS Preparetion for DPS Buns .........................

EPS Prestqing Check .............................
EPS PrestoS/US Check - Lumar Contingent 7 (One Ascent Battery Only) ......
KPS (Subsystem _r-negament) ..........................

:Nv3rr_ cent It (malfunction procedure) ...................

/.CA Duty Cycle During Secondary Coolant Loop Operation ............

Lone of CDR Bus During Pmaered Docent ....................
Lose of I/4P Bun During Pmrered Descent ....................

Lunar Stay Battery Management .........................
VOLTS - iav (malfunction procedure) ......................

Eruable Hodificstion Routimt (R01) .......................
EVA Antenna. Balee ................................
EVA Antenna, Stow ................................
Event Timer. Set .................................
External AV (LGC P30, AEA &10+50000) .......................
Ext ravehlcu18r Activity .............................

W
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4.23-14
4.2-24

4.2-27
5.2-53

5.2-53
4.2-23

5.2-54
4.13-9
4.13-10
5.2-54
5.2-52

4.2-23

4.2-22
5.3-4

5.2-52
5.2-52

4.X5-23
4.13-48
4.6-33

5.2- 40
4.2-45
5.2-39
5.2-39
5.2-39
5.2-41
4.2-10
5.2-38
5.2-36
4.2-5
4.13-36
4.13-35
4.13-38
4.13-40
4.13--38
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4.13-36
4.12-6
5.4-2
4.13-.35
5.2-40
4.13-40
5.3-11
5.3-.13
4.13-_1

5.2-36
4.6-41
4.15-32

4.15-32
4.13-44
4.7-2
4.15- 34

Fin4LI Automatic lhqumt Term£nmte J_utine (RO0) ................. 4.6-40
Fins/Smoke in Cabin (Not in S_cLt Loop) ...................... 5.3-'3

rire/Suoka in Suit Loop ............................. 5.3-'3
YlYB. AGS .................................... 4.12-14
lrlml_ord m .................................... 4.4-33
Yozvard Ilatch (Cabin Side), Cloee ........................ 4.15-13
Forverd Hatch (Cabin Side), Open ......................... 4.15-13
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Forward Hatch Openin S (Cabin Side), F_ersency .................. 5.3-8
Forward Hatch (Outside), Close .......................... 4.15-14

Forward Hatch (Outside), Open .......................... 4.15-13

Forward Velocity/Lateral Velocity Display .................... 4.5-36
Fresh Start ................................... 4.6-29

G&C

AGS act error nonzero when it should be zero (11functlon procedure) ..... 5.2-4
AGS act error zero when i¢ should be nonzero (malfunction procedure) ..... 5.2-4
YDAI act error abnormal (malfunction procedure) ................ 5.2-4
FDAI OFF flag appears (malfunction procedure) ................. 5.2-5
FDAI total act abnormal (malfunction procedure) ................ 5.2-5
G&C General .................................. 4.6-3

G&C Reference Data .............................. 4.4-2
G&C Reference Hades .............................. 4.5-2
Rate display abnormal (malfunction procedure) ................. 5.2-5
Rats sTro test fails (malfunction procedure) ................. 5.2-6
RNG/RNG RT wr/si$ fall I¢ (malfunction procedure) .............. 5.2-6

GDA Enable .................................... 4.5-27
Gylcol Loop Activation, Priaary ......................... 4.2-9
Glycol Pump Check ................................ 4.2-21

Ground Track Determination ProsraD (P213 ..................... 4.8-2

HEATERS

HEATER caut i¢ (malfunc¢ion procedure) .................... 5.2-62
Heater Control Temperature Honitor Display .................. 4.5-39
Heaters Status Check ............................. 4.13-44

LR temp abnormal (malfunction procedure) ................... $.2-63
RCS quad I (2, 3, 4) imp abnormal (malfunction procedure) .......... 5.2-63
RR cemp abnormal (malfunction procedure) ................... $.2-62

S-band antenna ¢esp abnoraml (malfunction procedure) ............. 5.2-62
H20 Dispenser Activation ............................. 4.15-16
LCG Recharge ................................... 4.13-14

ICDU Zero .................................... 4.6-30

IHU Coarse Alignment, Docked Hanual ....................... 4.9-16
D4U Orientation Determination Proaram (PSI) ................... 4.9-2

D/U Pore r-Dm_ .................................. 4.6-5
IHU Power-Up (LC_ Off) .............................. 4.6-4

L_ Power-Up (LCC Operatina) ........................... 4.6-4
IHU Realign Prosrms (P52) ............................ 4.9-5

Incrsmenc _ Time ................................ 4.6-32

In-Flight 02 Demand Resulator Check (Alternative) ................ 4.2-27
Initial Entry Scacun Check ............................ 4.2-2
Initial Intravehicular Transfer co I24 ...................... 4.14-2

InlCialize Erasable Dump Via Dotmltnk ...................... 4.6-32

Input A RLS for Pinpoint Landing ......................... 4.6-41

Installation of 16-HH Sequence Camera Wedge ................... 4.13-49
Inetall Drogue (CSM Side) ............................ 4.14-12
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Inotall Drogue (I24 Side) ............................. 4.14-11
Interrupt Xnteeration .............................. 4.5-38
Incravehlcu_ar Operations 4 14-2• • • • • • • • • • • • • • • • • • • • • • • • • • • •

Intravehlculu Transfer to CSH ......................... 4.14-5

Intrevoh£cular Trauefer to LH (Second Crmawn) .................. 4.14-3

lSS Coarse Align ................................. 4.9-14

J

Jet Select Losic ................................. 4.4-8

L

Landin8 Confimtion Proeram (P68) ........................ 4.10-92
Landing Gear Deploy ............................... 4.2-61
Landin 8 Phase (Me1)) Program (P66) ........................ 4.10-88
Landin s Radar Checkout. ............................. 4.5-80
Landing Radar Power-Down ............................. 4.6-83

Landing Radar Power-Up .............................. 4.6-79
Landing Radar Spurious Test Routine (R77) .................... 4.6-82
Landing Radar to Position 2, Cmmutnd ....................... 4.6-82
LCA Duty CycZe Durin8 Secondary Coolant Loop Operatlon .............. 4.13-40
LCG Recharea ................................... 4.13-14
LGC/CHC Clock Synchronization Rouc£ae (R33) ................... 4.6-20
LGC/DSRY Restrictions .............................. 4.4-2

LGC ErasabZe Henory Display/Update ........................ 4.5-35

LGC Xdlins Proerms (P00) ............................. 4.5-5

LGC Power-Dovu Prosram (P06) ........................... 4.6-4

LGC Power-Up ................................... 4.6-3
LGC Proerm,t ................................... 4.4-10

Poe - LGC Xdlin8 ............................... 4.6-5
P06 - I_C Power-Dram ............................. 4.6-4
P12 - Prow.red Ascent ............................. 4.20-92
P20 - geude_ou8 ga_iSattou .......................... 4.8-6
P21 - Ground Track Deternination ....................... 4.8-2
P22 - Lunar Surface grfieation ........................ 4.8-22

P25 - Preferred Trecktn 8 Attitude ....................... 4.6-26
P27 - LG¢ Update ............................... 4.5-6
P30 - Pxternal AV ............................... 4.7-2

P32 - CoeZllptic Sequmlce Initie¢iem (C_X) .................. 4.7-7
P33 - ConmCant A kltlcuda (CDll) ........................ 4.7-14
P34 - Trsnafer Phase Initiation (TPI) ...................... 4.7-20

P35 - Transfer Phase Ktdcoutee (TPK) ..................... 4.7-28
P&O- DPS Thrust ............................... 4.10-2

P41 - gCS Thrust ............................... 4.10- 38
P42 - APS Thrult ............................... 4.10-22
P47 - Thrust HIoaitor ............................ • 4.10-50
P$1 - _qJ Orientetion Deteru4natioa ...................... 4.9-2
P$2 - IHU Raali_ ............................... 4.9-5
P57 - Lunar Serrate Altp ........................... 4.9-22
P63 - 8rakin8 Phase .............................. 4.10-73
P6A - Approach Phase ............................. 4.10-86
P66 - lamdin8 Phase (leD) ........................... 4.10-88
P68 - Land/_s8 _flrmaticm .......................... 4.10-91
P70 - DPS Abort: ................................ 4.10-106
P71 - AI'S AboTt ................................ 4.].0-116
P72 - CSN Coelliptt¢ Sequence Initiation TareetLn 8 .............. 4.7-38

P73 - CSX Couetast A Altitude Tare.tin8 .................... 4.7-41
P74 - CSH Transfer Phase Initiation Tare, tin 8 ................. 4.7-43
P75 - CSH Transfer Phase Nldconroe Tare,tin8 ................. 4.7-46

P76 - Tarset AV (¢SH) ............................. 4.7-33
P77 - Tar8e¢ AV (LX) ............................. 4.7-34
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I_C Routines ................................... 4.4-11
RO0 - Final Automatic Request Terminate .................... 4.6-40
RO1 - Erasable and Channel Modification .................... 4.6-41

R03 - DAP Data Load .............................. 4.6-8

R04 - RR/LR Self-Test ............................ 4.6-64,80
R05 - S-Band Antenna ............................. 4.6-37

R30 - Orbit Parameter Display ......................... 4.8-3
R31 - Rendezvous Parameter Display ...................... 4.6-16

R33 - LGC/CMC Clock Synchronization ...................... 4.6-20

R36 - Rendezvous Out-of-Plane Display ..................... 4.7-32
R47 - AGS Initialization ........................... 4.6-23

R60 - Attitude maneuver routine ........... 4.6-12,-15,-27;4.8-8,-11,-14,-17;

4.9-10;4.10-27,-44,-65,-79;4.12-17
R62 - Crew-Defined Haneuver .......................... 4.6-11
R63 - Rendezvous Final Attitude ........................ 4.6-13
R77 - LR Spurious Test ............................ 4.6-82

LGC Self-Test .................................. 4.6-17

LGC Update Program (P27) ............................. 4.6-6
Lighting

AOT Lighting Check .............................. 4.2-17

Caution & Naming Array Checkout ....................... 4.2-19

COAS Lighting Check .............................. 4.2-18
DSKY Light Test ................................ 4.6-19

Lighting Activation & Checkout ........................ 4.2-16
LiOH Cartridge Replacement, Primary .......................

LlOH Cartridge Replaceeuent, Secondary ......................

LH-to-CSH Power Transfer, Unstaged . . . . . . . . . . . . ......... . . .

Load IHU Attitude Error Heters ..........................
Low-Power S-Band Backup Voice, LBR Check Nith Steerable Antenna .........

LRV Deployment ..................................

Lunar Launch Contingency Stowage .........................

Lunar Stay Operations ..............................

Lunar Surface Navigation .............................
Lunar Surface Navigation Program (P22) ......................

4.13-9

4.13-10

4.3-28

4.6-31

4.2-40

4.1S-37

4.15-42

4.15-2

4.8-22B
4.8-22B

Halfunction Procedures .............................. $.2-1
Abort Guidance Section ............................ $.2-13

AGS warn It ............................... 5.2-14
DEDA response abnormal ......................... 5.2-14

Ascent Propulsion Section ........................... 5.2-27
ASC He PEG 1 (2) tb - bp ........................ 5.2-29
ASC HI PEG taut It .......................... ; $.2-29

ASC PRESS warn It ............................ $.2-28
ASC QTY taut It ............................. 5.2-29

Fuel or oxid press abnormal ....................... 5.2-29
Fuel or oxld reap abnorsml ....................... 5.2-29
He press abnormal or decr ........................ 5.2-29

Communication Subsystem ............................ 5.2-43

Cannot acquire phaselock ........................ 5.2-46
Loss of ICe ............................... 5.2-44

Loss of S-band voice cons ........................ 5.2-45
Loss of VI{F volta ccnmwlth CSM ..................... $.2-44
Loss of voice c_ with EVA (one san EVA) ................ 5.2-47
KSFN reports loss of PCH. S-band voice OK ............... 5.2-46
One crewman has abnormal (unselected) hot mike ............. 5.2-44
S BD RCVR taut It ............................ 5.2-46
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Concrol E1ectronlcs Section .......................... 5.2-15

Abnormal dynm,4cs durln8 I_S thrustln8 .................. 5.2-19
Abnormal vehlcle dysmmleJ (uon-lqPS) .................... 5.2-16

AGS Pulse or direct crude abnormal ..................... 5.2-18

CES AC warn I¢ .............................. 5.2-22
CES DC warn It .............................. 5.2-22

_4G GHBL taut: lt: ............................. 5.2-20
ENG THRUST & (241) THRUST 1ted do not: ceres/off schedule ........... 5.2-21
LH dr/ft:s out: of deadband ......................... 5.2-17
No HPS /8nlt:ion at: TIG = O ........................ 5.2-21
1to HIPS shut:down .............................. 5.2-20
PGNS m4n£mum impulse (V76) cede abnormal ................. 5.2-17
PI_ AHPS cau¢ It: ............................. 5.2-22
Ptemat:ure HPS tinit:ton ........................ . . 5.2-20
Prop cads abnormal ............................ 5.2-18
TTCA cads abnormal ............................ 5.2-19

Descent: Propula/on Section .......................... 5.2-23
DES lie KEG 1 (2) t:b - bp ......................... 5.2-25
DES He REG 2 (1) cb - 8rey ........................ 5.2-25
DES qTY wern Zt .............................. 5.2-26
DES I_G warn 1¢ .............................. 5.2-24
Fuel/oxid pre88 abnormal ......................... 5.2-24
Fuel/oxid temp abnormal .......................... 5.2-25
FUEL VENT/OXID _ t:b - abnormal ..................... 5.2-26

He press abnormal ............................. 5.2-25
PQG.S tad abnormal ............................. 5.2-26

E1ect:rlcal Power Subsyst:em .......................... 5.2-35
A-C volt:aBe hish ............................. 5.2-40

5 BaC t:b abnornel (UNSTAGED) ........................ 5.2-40
5 Bet t:b abnormal (UNSTA_,ED) ........................ 5.2-_)
Bat ¢b abnormal (STAGED or UNSTAGED) .................... 5.2-40

BATTERY csu¢ it: (STATED or _STAGED) .................... 5.2-39

Bus functions lo8t: ............................ 5.2-42
DC BUS vecu lt: (STAGED) .......................... 5.2-38
DC BUS warn lc (UNSTAG_)) ......................... 5.2-36

INVERTER caut it ............................. 5.2-40
VOLTS - low ................................ 5.2-36

Environment:el Control Subsystem ........................ 5.2-49

CABZN press - hleh ............................ 5.2-51
CABIN PRESS - low or decr ......................... 5.2-50A

CABIN warn it ............................... 5.2-50A
C02 It: .................................. 5.2-54A
ECS caut: lt: ................................ 5.2-54
GLYCOL caut: lt: .............................. 5.2-55
GLYCOL comp 1¢ .............................. 5.2-54A

GLYCOL press - low or decr ........................ $.2-56
GLYCOL Camp - hlsh or incr ........................ 5.2-55

H20 QUANTITY - low or decr abnormally ................... 5.2-50

H20 SEP 1¢ ................................ 5.2-54
02 qcY caut 1¢ .............................. 5.2-53
02 QUANTITY - low or deer ......................... 5.2-53

PART PRESS C02 - hish ........................... 5.2-54A
SUIT FAN lt: ............................... 5.2-5h
SUIT/FAN warn It: ............................. 5.2-52

SUIT PRKSS - hish (e8ress mode) ...................... 5.2-52

SUIT PRESS - 1or ............................. 5.2-52

Exploe£ve Devices ............................... 5.2-57
BU RELAYS caut lt: ............................. 5.2-58
STAGE SEQ RJ_AT SYS A or B It - off when HASTIR _ - Oil ......... 5.2-59
STAGE SgQ RELAYS SYS A & B Its - off when HASTER AI_ - ON ......... 5.2-59

HSFN Advis_ Bor.h Sye A & B K7-K15 Fad.led ................. 5.2-60
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Guidance & ControX FliKht Displays ...................... 5.2-3
AGS art error nonzero vhen it shouZd be zero ............... 5.3-4
AGS art error zero when it 8houZd be nonzero ............... 5.2-4
lq)AI art error abnormaX .......................... S. 2-4
FI)AI OFF flag appears ........................... 5.2-5
PDAI total art abnormal .......................... 5.2-5
Rate display abnormal ........................... 5.2-5

Rate gyro test fails ........................... 5.2-6
RNG/RNG RT pvr/si8 fail It ........................ 5.2-6

Heaters .................................... 5.2-61
HEATER caut It .............................. 5.2-62
LR tamp abnormal .......................... 5.2-63
RCS quad 1 (2, 3, 4) tamp abnormal _ . • • _ • . 5.2-63

RR tamp abnormal ............................. 5.2-62
S-band antenna reap abnormal ....................... 5.2-62

Primary Guidance & Navisation Section ..................... 5.2-7
ALT It .................................. 5.2-10
GT_I, LOCK It .............................. 5.2-9
ISS warn It ................................ 5.2-8

test ................................. 5.2-12
LGC warn It ................................ 5.2-9
NO TRACK It ................................ S. 2-11
RESTART It ................................ 5.2-9
RNI)Z RDR ceut It ............................. $.2-11
TEHP Zt ................................ . . 5.2-9
TRACKER It ................................ 5 2-8
VF,A, It .................................. 5.2-10

Reaction Control Section ........................... 5.2-31
He press low or decr ........................... 5.2-32
PQ_) abnormal ............................... 5.2-32
RCS A (B) P,EG warn Zt ........................... 5.2-33
RCS caut Zt ................................ 5.2-32

RCS press or tamp abnormal ........................ 5.2-32
RCS TCA warn It .............................. 5.2-33
TB abnor3nal (OUAD) ............................ 5.2-33
TB abnormal (MAIN SOV, CRSFI), ASC FRED) .................. 5.2-33

MESA Operation .................................. 4.15-34
MESA FXluipment Headline and Tree-far ..................... 4.15-36
MESA Exterior Blanket Remove1 ......................... 4.15-3S
MESA Heisht Adjustment ............................ 4.15-35
MESA Hanual l)eployment ............................ 4.15-35
MESA Remote Deployment ............................ 4.15-34
SRC R,,,-oval ................................... 4.15-37
TV Cmeere Deploymnt ............................. 4.15-36

Hiselon Timer, Set ................................ 4.2-20
Mods I Attitude Error D/splay .......................... 4.6-38
Mode II Attitude Error Display .......................... 4.6-38
HPS Basic (erased) ................................ 4.13-28
HPS Basic (Unstaged) ............................... 4.13-28

Nev£sati°n .................................... 4.8-2
Navigation, LHRendezvous ............................ 4.8-5
Narwigetion 0 Lunar Surfece ............................ 4.8-22
NaviBetion , Orbits1 ............................... 4.8-2
Noun List .................................... 4.4-14

Bosic Dote 26 September 1971
Change Date Page_-U



LMA790-$4JR
APOLLOOPI_llONS _

ALPHkS_rlCAL IxDrr (cone)

Peso

Option Codes (V04 N06, V04 NI2. or V0§ N06) .................... 4.4-28

Orb/coX _tviEetion ................................ 4.8-2
Orbit_ Thrust .................................. 4.10-2

Orbit Parameter D/_pl_ (PGNCS E30 & AGS) .................... 4.8-3
ORDEAL l_LtiaZizaCion .............................. h.6-33
Overhead Hatch (_SH Side), Cloee ......................... 4.14-10
Overhead Hatch (CSH S_de), Open ......................... 4. Zh-9
Overhead Hatch (LH Side), Clue ......................... 4.14-10
Overhead Hatch (1J4 Side), Open .......................... 4.14-9
02 Demand Resulator Checkout ........................... h.2-24
02 Demand _e|uletor Check (Altez_at£ve), ln-FliEht ................ 4.2-27

02 Supply Activetiou ............................... 4.2-23

PGA Coollns, Reverse 02 Umbilical8 for ......................
PGNCS

AGS Initialization Routine (R47) ....................... 4.6-23
trey-Defined Kaneuver Routine (R62) ...................... 4.6-11
DAP DEt8 Load Routine (R03) .......................... 4.6-8

DSKY Lisht Test ................................ 4.6-19
Er_able Modification Routine (ROI) ...................... 4.6-41
Enable W-Katrix Initialization ........................ 4,6-33

Final AutomAtiC Request Terminate Routine (R00) ................ 4.6-40
l_reEh Start .................................. 4.6-29
ICDU Zero ................................... 4.6-30

Pmmr-Dmm ................................ 4.6-5

IMU Pear-Up (LGC Off) ............................ 4.6-4
De3 Pouer-Up (LGC Operattns) ......................... 4.6-4
Increment LGC TiM .............................. 4.6-32

Initialize Erasable _ Via Doe_link ..................... 4.6-32

Input _ILLS For Pinpoint LmulinS ........................ 4.6-41

Interrupt Incesration ............................. 4.6-38
LGC/CMC Clock Synchronization Routine (E33) .................. 4.6-20

Erasable Memory Display/Update ...................... 4.6-35

4.13-15

............................ 4.6-5LGC Idlin8 Program (P00)
LGC Pear-Dam Prosram (P06) ......................... 4.6-4
LGC Foyer-Up ................................. 4.6-3
I_C Self-Tes¢ ................................. 4.6-17

I_C Update Prosren (P27) ........................... 4.6-6
Load DgJ Attitude Error Haters ........................ 4.6-31

Mode I Attitude Error Diop]_y ......................... 4.6-38
Mode ZZ Attitude Error D£epZ_r ........................ 4.6-38
Hove This Vehicle State Vector to Other State Vector ............. 4.6-39
ORDEAL InLtialtizatiou ............................. 4.6-33
?(_CS/AGE ................................... 4.7- 2
?GNCS/AGS Al£1ps ................................ 4.9-17
_CS (Alilpment) ............................... 4.9-2
]L_'NCS Attitude Bold/Hate _ ....................... 4.5-4

?G_C8 Attitude Rate/E_ror D_pl,,y ....................... 4.5-32
I_NCS A_it_tic ................................ 405-24

P_CS Lunar Surface AliEn PrOEram (P$7) .................... 4.9-22
_CS HLn:lLmm IupulN ............................. 4.5-
PGNCS (Prethr_t) ............................... 4.7-32
/_NCS Total Attitude l)£EplJ_ ......................... 4.5-30
/_iS ..................................... 4.6-3

PIP& B£M HIs_urement & Loadin8 ........................ 4.6-21
Proferred TrEckin 8 Attitude ProEren (P2S) ................... 4.6-26
Hate of Descent Coutroller/LGC Intorfsce Check ................ 4.6-23
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Rendezvous Final Attitude Routine (R63) ....................
Rendaxvowl Parameter Display Routine (R31) ..................
Restart . , . . . . , . . . . . . . , . . . . . . . . . . . . . . . . . . . . .
RR CDU Zero ..................................
S-Band Antenna Routine (RO$) .........................
Show BankJum .................................
W-Matrix Error Display ............................

PIPA Bias Meuurement & Loading .........................
PLSS

Cooling H20 Changeover, LH H20 (LCG) to PLSS H20 ...............

Cooling H20 Changeover, PLSS H20 to LM H20 (LCG) ...............
PLSS/EVCS Electrlcsl Checkout, One-_Lan EVA ..................

PLSS/EVCS Electrical Checkout, Two-l_n EVA ..................
PLSS Recharge .................................

Feedwster Reservoir and Auxiliary Tank Recharse, Grav£ty Env4roument . . .
Oxygen Recharge ..............................

Vacuum Changeover- PLSS to LH ........................

Post-EVA Flnsl Subsystems Configuration .....................
Powered Ascent ..................................

Povered Ascent Program (P12) With AGS Followup/In Control ............
Powered l)e8 cent .................................

Power Transfer, LH-to-CSH (Unstagsd) .......................

Preferred Tracking Atcltude Program (P25) ....................
Prelsunch Closeout Check .............................

Prethrust ....................................

Primary Glycol Loop Activation ..........................

Primary Subllmator Activation ..........................
Propulsion (Subsystem _Lanasemant) ........................

Pap

4.6-13
4.6-16
4.6-36
4.6-31
4.6-37
4.6-17
4.6-39
4.6-21

4.15-28
4.15-28
4.15-20
4.1.5-17
4.15-28
h. 15-29
4.15-28
5.3-5
4.15-26A
4.10-92
4.10-92
4.10-73
4.3-21
4.6-26
4.1-2
4.7-2
4.2-9
4.2-16
4.13-28

Radar ...................................... 4.6-64
Comund Landing Radar to Position 2 ...................... 4.6-82
Landing Radar Checkout ............................ 4.6-80
Landing Radar Pover-Up ............................ 4.6-79

Landlns Radar Power-Dossn ........................... 4.6-83
Landing Radar Spurious Tut Routine (R77) ................... 4.6-82
Radar Signal Strength Display ......................... 4.5-39
Rendezvous Radar Coarse Align ......................... 4.6-69

Rendezvous Radar Continuous Designate, Tenttnata ............... 4.6-79
Rendezvous Radar Initial Activation & Checkout ................ 4.6-64A
Rendezvous Radar I_ Stats Vector Update, AGS Hmnual .............. 4.8-19

Rendezvous Radar Hanusl Designation to Node IT ................ 4.6-70

Rendezvous Radar }_anual Slde-Lobe Acquisition Check & NoLn-Loba Acqu:Lsltion
Verification ............................... 4.6-71

Rendezvous Radar Povar-Up ........................... 4.6-64
RR Azimuth Rate/Elevation RaCe l_splay .................... 4.5-36
RR CDU Zero .................................. 4.6-31

RR LOS Azimuth and Elevat£on Display (V85) .................. 4.5-40
P.R Shaft Ansle/Trunnlon Ansls Dtspley ..................... 4.5-35

Ranle/P.anSe Rate Dlspla7 ............................. 4.5-37
Rate Gyro Check ................................. 4.6-54
Rate of Descent Controllar/LGC Interface Check .................. 4.6-23

RCS Burn for Lunar Impact (Utmaemad Ascent Stase) ................ 4.10-53
RCS Hot/Cold Yirins Check ............................ 4.2-57
RCS PerLdoic Monltorin8 ............................. 4.13-34
RCS Pressurization ................................ 4.2-54

RCS Primary Coil Enable ............................. 4.5-2

P_S Stssins ................................... 4.12-9
RCS Thrust Prosram (P4X) With AGS Pollovup/ln Control .............. 4.10-38
RCS Translation ................................. 4.5-28

Relay _ode: CSM Voice to MSFN .......................... 4.15-22

Relay Node : EVA (Ous-_m EVA) .......................... 4.13-2X
Relay Mode: EVA (l_o-H, sn EVA) .......................... 4.13-20
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Rendezvous Fins1 Attitude Routine (R63) ..................... 4.6-13
Rendezvous Navlsetion, LH ............................ 4.8-6

Rendezvous Haviaation Proaram (P20), LH ..................... 4.8-6

Rendezvous Out-of-Pleas Display Routine (R36) .................. 4.7-32
Rendezvous Parameter Display Routine (R31) .................... 4.6-16

Restart ..................................... 4.6-36

S-Band Activation & Checkout, Uain80umi Antenna ................. 4.2-34
S-Band Antenna Cooldmm ............................. 4.13-26
S-Band Antenna Routine (R05) ........................... 4.6-37

S-Band Backup Voice & geyin8 Check ........................ 4.2-45

S-Band CouflauraCion for LOS ........................... 4.13-19
S-Band CWEA Enable ................................ 4.13-23

S-Band IM Check ................................. 4.2-43
S-Band LBR Data Enable .............................. 4.13-23

S-Band Ranaln8, Voice, and Telementry Check ................... 4.2-43
S-Band Steerable Antenna Activation and Checkout ................. 4.2-34
Secondary S-Band Transceiver & Power Amplifier Check ............... 4.2-44

Set Mission Timer ................................ 4.2-20

Shades, Deploy .................................. 4.13-51
Shades, Stow ................................... 4.13-51
Show Banksnn ................................... 4.6-17
Sleep Station .................................. 4.15-32

Sleep Station, Deploy ............................. 4.15-32
Sleep Station, Stow .............................. 4.15-33

SKC Removal ................................... 4.15-37
SCaS£n8 ..................................... 4.12-2
Star/Planet L4at ................................. 4.4-26
State Vector, Move This Vehicle State Vector to Other .............. 4.6-39
Subl_uttor Activation, Primary .......................... 4.2-16
Subllnator Dryout ................................ 4.3-10
Sublimmtor Dryout, Preparation for ........................ 4.3-2
Subayst am Activation ............................... 4.2-2
Subsystem Conflaurat£on for EVA Preparation ................... 4.15-15
SUblylt ma Delctlvltlon .............................. 4._02

Subsystem DmactivatLou, Finn1 .......................... 4.3-12
Subsystem Hanaaement ............................... 4.13-3
Suit Fan Activation, Checkout, and Water Separator Check ............. 4.2-23
SUIT ISOL Valve Check .............................. 4.2-22
Symbols end Abbrevietiou8, Def£nLkioos of .................... D-I

Taraet 4V Prosram (P76) ............................. 4.7-33
Thrust ..................................... 4.10-2
Thrust D4-play .................................. 4.5-38
Thrust Nonttor Proarsm (P47) ........................... 4.10-50
Thrust, Orbital ................................. 4.10-2
T£smr Electrolum£nuscent (EL) Numeric Check ................... 4.2-20
Torque Gyros ................................... 4.9-14A

Transfer Phase In£tistiou (LGC P34, AKA 410+30000, Search; & 410+_)000, Execute) . 4.7-20
Transfer Phase H£dcourse (LGC P35, AZA 410+40000) ................ 4.7-28

Transfer to CD/, Crmman Vacmm .......................... 5.3-6
Transfer to C_, Iutravehicular ......................... 4.14-5

Transfer to I// (Second Crmman), IntrevehLcular ................. 4.14-3
Transfer to I/4, I_ttiel Zntrarehicular ...................... 4.14-2
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Transfer Uubillcal, Crevuan Disconnect ......................
Transfer, Usln80PS, Enlrsenc7 ..........................
Translation Control Hods8 ............................

Tunne2 Pressure Equalization From L_4 .......................
Tunnel Pressurisation Frou LH, Usiu8 LH Conauomblas ...............
Tunnel Preasurizatiou From Z24, Without Usius L8 Consumehl.8 ...........

TV Camera l)eployment ...............................

TV Camera Operation ...............................

4.2-28
5.3-7
4.5-14
4.14-12
4.14-13
4.14..- 12
4.15-36
4.15-42

Undocklng From CSM, I_ .............................. 4.12-2
Urine Collection Asemably, Transfer Urine to SmaX1 ................ 4.13-47

Utillty Lights Activetlon & Checkout ....................... 4.2-17

Vacuun Brush operation .............................. 4.14-14
Veonum Changeover - PISS to U4 .......................... 5.3-5
Verbs

Verb List ................................... 4.4-12

V40 - Zero CDU (N20) ............................. 4.6-30
V40 - Zero CDU (N72) ............................. 4.6-31

V41 - Goerse-Alisn CDU (N20) ......................... 4.9-14
V4I - Coarse-Align CDU (N72) ......................... 4.6-69
V42 - Fine-Alien D/U ............................. 4.9-15
V43 - Load YDAI Error Needles ......................... 4.6-31
V44 - Terminate RR Continuous Deslsnete .................... 4.6-79

V47 - Initiallze AGS (R47) .......................... 4.6-23
V48 - Start DAP DaCe Load Routine (R03) .................... 4.6-8

V49 - Start Crev-Deflned Haueuver (R62) .................... 4.6-11
VS5 - Increment I.GC Time ........................... 4.6-32
V59 - Command LR to Position 2 ........................ 4.6-82

V61 - Display DAP Attitude Error ....................... 4.6-38
V62 - Displa7 Total Attitude Error ...................... 4.6-38
V63 - RR/LR Self-Teat (R04) ......................... 4.6-64,80
V64 - Start S-Band Antenna Routine (R05) ................... 4.6-37

V66 - Vehicles Attached: Hove Th/J Vehicle State Vector to Other Vehicle . . . 4.6-39
V67 - N-Hatr/x IO/S Error Display ....................... 4.6-39

V69 - Restart ................................. 4.6-36

VTO - Update L1ftoff Tlme ........................... 4.6-6

V71 - UnivereeX Update. Block Address ..................... 4.6-6
V72 - Universal Update, S/JISle Address .................... 4.6-6

V73 - Update LG(: Time ............................. 4.6-6
V74 - Initialize Erasable _ vla Dovnlink .................. 4.6-32

V78 - Start LR Spurious Return Teat (R77) ................... 4.6-82
V79 - Stop LR Spurious Return Teat (R77) ................... 4.6-82

V82 - Request Orbit Parameter Display (R30) .................. 4.8-3

V83 - RequssC Rondezvous Parnneter D4-pXay (R31) ............... 4.6-16
V89 - Start Rendezvous Final Attitude Nannuver (R63) ............. 4.6-13

Vg0 - Request Rendezvous Out-of-Plane DispXey (R36) .............. 4.7-32
V91 - Shov Banks,-, .............................. 4.6-17
V93 - Enable N-Matrix I_lLtial_Lsation ..................... 4.6-33

V96 - Znterrupt Intasratlou and 8o to POO ................... 4.6-38
VHF Activation & Checkout ............................ 4.2-31

VHF B Data Ensble ................................ 4.13-23

VHF B Simplex Cheek ............................... 4.2-33

VHF P.anstnS Check ................................ 4.13-24
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Waste Nanallmmeut .................................
Defecation Disposal ........... ...................

Emesis Disposal ................................
Transfer Urine to D/S Waste Container (Alternative Mode) ...........

Transfer Urine to D/S Waste Container (Prime)_de) ..............

Transfer Urine Co Small Urine Collection Assembly ...............

Water flepatator Check ..............................

W-Matrix Error DLsPXa7 ..............................
NLndav Shades (CDR, L/_, & Dockin 8) .......................

Pase

4.13-44

4.13-49

4.13-48

4.13-46
4.13-45

4.13-47

4.2-23
4.6-39

4.13-51
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