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APOLLO OP ERATIONS HANDBOOK- EMU 

FOREvlORD 

This handbook, sections 4 and 5, of the Apollo Operations Handbook (AOH) 
series, is bound separately as Volume II and pertains only to the Extra
vehicular Mobility Unit (EMU). Volume I of the AOH contains sections 1, 
2, and 3, and pertains to the description of the EMU. 

The operational procedures are written specifically for Apollo J-mission 
EMU hardware and will be superseded by a mission-oriented checklist which 
is reviewed by Crew Systems Division (CSD) for unique hardware procedures. 
B oth the operational procedures and the malfunction procedures will be up
dated for the mission. 

This handbook is composed of two major sections: 

a. Section 4 provides a step-by-step operational procedure for activation 
and deactivation of EMU subsystems. 

b .  Section 5 provides emergency procedures for critical EMU symptoms and 
continuing diagnosis during EVA and post-EVA to determine the EMU 
malfunction (to be supplied). 

Insuiries concern ing this handbook should be addressed to Crew Systems 
Div ision, Systems Engineering Branch, HSC, mail code EC2 or to Crew 
Procedures Division, EVA/IVA Procedures Branch, mail code CG3. 
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SECTION 4 

OPERATIONAL PROCEDURES 

This section includes the procedures for activation and deactivati on of the EMU equipment . Techniques in 
donning may vary within an indivi dual step , but the sequence of the steps outlined should not be change d. 
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S TEP  PROCEDURE 

4.1 PGA DONNING AND DOFFING 

4 .l.l PGA Donning Procedures Before IV Use 

4.1.1.1 Donning FCS 

a. Don FCS as conventional underwear, and place genitals 
through front opening. 

b. Position FCS around waist and thighs to insure a seal. 
Ensure a snug fit with no sag in the crotch portion of 
the FCS. 

4.1.1.2 Donning Bioinstrumentation and CWG 

a. Open front buttons of CWG. 

b. Don CWG to waist as conventional long underwear. 

c. Adjust feet into integrated socks. 

d. Clean shaved electrode sites with alcohol and let dry. 

4 .1 PGA DONNING AND DOFFING 

.. 

REMARKS 

The comfort gloves and wristlets are pro
vi ded as crew preference items and may be 
donned and doffed as convenient to the 
wearer. 

If the bioinstrumentation system is re
quired, shave electrode sites where neces
sary and shower after shaving. Placement 
of biomedical sensors or electrodes shall 
be done under medical direction (see not e). 

The steps that prescribe the installation 
of the bioinstrumentation may be skipped 
when their use is not required (Steps d., 
e., and h. through k; see note). 

NOTE: 
Initial placement of biomedical 
sensors and electrodes is a pre
flight procedure. 
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STEP  PRO C EDURE 

e. Assemble signal conditioners, biomedical harness with 
biomedical belt, and test as a system. 

f. Insert bioinstrumentation leads through slots on chest 
area of CWG. Don top half of CWG, and insert harness 
connectors (blue and yellow) through holes in CWG. Snap 
biomedical belt to CWG. 

g. Button front opening. 

h. Connect electrode harness to proper color-coded signal 
conditioner. Dot on electrode harness is facing out. 

i. Perform functional check. 

j. Adjust ECG gain from normal signal to 40 percent of full 
scale. 

k. Adjust ZPN gain to allow maximum inhalation to be at or 
near full scale. 

REMARKS 

Use caution in mating biomedical connector 
to signal conditioners. Connectors are 
keyed for proper fit. 

When transferring bioinstrumentation be
tween CWG and LCG, or when reinstalling 
after removal, the signal conditioners 
should not be removed from the pockets in 
the biomedical belt. Only the nine-pin 
Airlock connector, sternal electrode harness 
(blue code), and the auxiliary harness 
(yellow code) should be disconnected. The 
color code of the harness-to-signal c.ondi
tioner should be observed when reinstalling 
the biomedical belt. The electrodes are not 
removed from skin to change garments. 

lr ..___ _____ _.___ ___ ___, 

4.1 PGA DONNING AND DOFFING 
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4 . 1 . 1 . 3  Donning UCTA 

a. Obtain proper si ze cuff and roll down to cuff flange 
after removing flange from UCTA . 

b .  Place peni s in flange and roll cuff on . 

c .  Attach cuff half o f  the UCTA flange t o  the UcrA by de
pressing the flange release lever and twisting the two 
halves together .  

d .  Aline the colored waistb and patches wi th the corre
sponding colors on the UCTA. 

e .  Attach the crotch s trap to the UCTA. 

f .  Connect hand pump t o  drain hose and evacuate all gas 
from the UCTA through the drain hos e .  

4 . 1 . 1 . 4 Donning TLSA 

4 . 1 . 1 . 4 . 1  Donning EV A7LB TLSA . -

a .  Remove protective covers ,  gas connector caps , etc . ,  from 
TLSA as required, and stow.  

b. Open ITMG sli de fastener (zipper) cover flap . 

4 . 1  PGA DONNING AND DOFFING 

REMARKS 

Place waistband of harness across small of 
back . 

Strap length can be adjus ted at mating 
point . Ve:cify that all straps are 
attached. 

This  step is requi red for donning at 
14 . 7-psi a ambient pressure only; not re
quired for 5-ps i a  donning . 

See paragraph 4 . 1 . 1 . 4 .  2 for CMP A 7LB TI.SA 
donning instructi ons . 
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STEP  PRO C EDURE 

c .  Fully open both restraint zippers and the pressure 
sealing zipper closure . 

d. Attach the donning-assist-hook-lanyard Velcro to the 
Velcro on the ITMG entrance closure flap . 

e .  Grasp TLSA, carefully place left foot into TLSA , 
and manipulate foot to enable easy insertion 
into boot . 

NOTE 

Use the donning strap located at the back 
and at the top of each ITMG boot as necessary 
to aid boot donning operations . 

f .  Repeat
· 

step e for right foot . 

g .  Pull upwards on suit unti l  the upper part o f  the lower 
half of the suit is jus t  below the fold immedi ately 
below the buttocks . 

h. Connect the UCTA in-line connector. 

CAUTION 

The conn.ectors must be properly alined before 
engagement , or damage to the pins and seal 
wi ll result . 

i .  Connect biomedi cal harness ele ctri cal branch to sui t  
ele ctri.cal harness . 

4 . 1  PGA DONNING AND DOFFING 

" 

REMARKS 

Ascertain that the s li ders and lanyards are 
under the shoulder restraint cable on the 
upper right chest  area. 

Roll abrasion cover over the engaged arine 
connector. 
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S TEP  PROCEDURE 

j . Remove water conne ctor plug. 

k. Engage the LCG water connector to the TLSA multiple 
water connect receptacle , i f  LCG is worn . 

1. :.:ake certain that PGA locking ring rece:r_Jtacle is in 
the CLOS:E position . 

m .  Insert hands into shoulder convolutes ,  and lower and 
position head into neck ring while s imultaneously s lip
ping hands fully i nto arms and through wrist dis connects . 

n .  Assume a semierect posi ti on and slide the upper torso 
down over the shoulder and back . 

o .  Gradually assume an erect standing position , and , at the 
same time, work the lower half of the suit up over the 
buttocks . Keep pushing the CWG or LCG and UCTA down 
ins i de the TLSA . 

4. 1 PGA DONNING AND DOFFING 

REMARKS 

Dis regard thi s  step i f  LCG is  not worn . ! 

I f  water connector proves di ffi cult to en
gage , check to make sure the locking balls 
are retracted and the locking ring on the 
re ceptacle i s  in the open positi on. Verify 
that the LCG connector is fully engaged and 
the receptacle fully connecte d.  

Thi s  and the following steps have proven 
s atisfactory for the majority of test sub
jects . Alternate methods , such as full 
insertion of head through neck ring, or 
inserti on of one arm and then the combined 
ins ertion of se cond arm and head , are ac
ceptable provi ded the load on the TLSA ,  
and/or the s li de fastener as semb lies i s  
not increased.  
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S TE P  P RO C E D U R E  

p. After the bottom half of the TLSA is donned over the 
buttocks, reach back and remove the donning assist-hook 
lanyard from the Velcro attachment point. Pull the 
upper half of the TI.SA around the body to the left in a 
counterclockwise position, and engage the assist hook 
over the front end of the right 1M tether bracket. This 
will enable the subject to move his body within the suit 
and position the suit relative to his body. 

q .  :Adjust the TI.SA over the body and tuck in the excess 
material of the CWG or LCG and UCTA. Then, reach around 
the body and pull the lower half of the pressure-sealing 
closure up and the top half of the pressure-sealing 
closure down. 

r. Close the pressure-sealing zipper by moving the pressure
sealing slider down and around the back while leaning in 
the direction of the slider direction. Pull the slider 
around the left side of the TLSA and up against the 
pressure-sealing closure lock, and engage and secure 
zipper lock. 

WARNING 

Check to ensure zipper lock is fully engaged 
by pulling out on its lanyard and attempting 
to disengage the assembly. 

4 . 1  PGA DONNING .AND DOFFING 

R EMARKS  

Make sure that the CWG or LCG and UCTA are 
tucked in and out of the way of the slider. 
While closing the pressure-sealing zippers, 
grasp ahead of the red lanyard on the 
pressure-sealing slider and pull the slider 
down until the lanyard can be reached 
(approximately 10 inches). Gradually move 
the slider around the closure keeping the 
hand as close to the slider as possible. 
Never force the slider. If it seems to 
stick, back the slider off slightly, check 
to see if there is any CWG, LCG, or UCTA 
material in the way, and then pull again. 
The slider will stick if the lips of the 
closure are folded in. Backing off the 
slider slightly and leaning in the direc
tion of the slider will generally clear 
this condition and the slider will close 
more easily. 
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S TEP  PROC E D U R E  

s. Close v.,;:tical restraint zipper by grasping the neck ring 
and exert ing an upward force whi le s imultaneous ly pulling 
downward on the blue lanyard until the slider reaches its 
stop at the ri ght waist . 

t. Disconnect the donning lanyard (yellow ) hook from the LM 
tether hook and reconnect it to its Velcro attachment 
point . 

u .  Grasp the blue lanyard o n  the waist restraint zipper and 
pull the slider hori zontally around to its stop at the 
right waist . Relieve the load on the slider to ease 
fastening by constantly leaning in a direction that would 
be sli ghtly ahead of the slider as it travels . 

4 .1 PGA DONNING AND DOFFING 

fl 

R EM A R K S  

The slider lock will not operate unt i l  the 
slider is  fully seated against the stop . 

When the zipper i s  fully closed , the slide 
yoke is  hinged over the lock and the zipper 
latch is moved into its lock pos ition by 
the cloth lanyards . 

Engage donning-aid hooks to assist in the 
alinement of  the vertical restraint zipper . 
While clos ing the restraint zippers , con
stantly tuck in the bladder material with 
two or three fingers ahead of  the slider 
as it is moved to prevent b inding . 
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STEP PROC EDURE  

v .  Engage and seat restraint z ipper slider into the slot in 
the restraint z ipper lock and secure lock . 

WARNING 

Verify that restraint zipper lock assembly 
is fully engaged and locked . 

w. Close ITMG entrance closure over zipper and engage hook
and-pile fastener taJpe strips . 

x .  

CAUTION 

To engage the electrical connect ors , aline 
the connector halves and gently slide the 
halves together until the locks engage . 
Under no circumstances shall electri cal 
connectors be forcibly engaged . 

Don communications carr ier, and unsnap electri cal lead 
retainer from liner and connect electrical lead to upper 
branch of electrical harnes s .  Then tuck connector and 
lead to  c omfortable pos ition within TLSA , and c onnect 
electrical umbili cal to TLSA and test system. 

4. 1 PGA DONNING AND DOFFING 

R EMARKS  

Lock the slider i n  place by plac ing the 
thumb upon the top of the lock assembly and 
the index finger over the red striker and 
squeez ing until the lock-lock tab snaps 
into the lock positi on . 

Do not b end mike boom more than 8o0 from 
center . Bend mike boom from the middle 
section only . Do not straighten or bend 
the mike boom unless necessary. 
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STEP  

y .  

P ROC E D U R E  

CAUTION 

Gas umbilicals must be inserted straight 
into the gas connectors to prevent exc es
sive side loading and subsequent damage 
to gas connector 0-ring seals . To prevent 
an inadvertent overpressure , always con
nect the outlet umbilical first . 

Connect outlet gas umbilical to exhaust gas connect or . 

z. Connect gas i nlet umbili cal to inlet gas connector. 

aa. Provide ventilation flow .  

4.1.1.4 . .2 Donning·CMP A7LB TISA. -

a. Remove protective cover from TLSA electri cal connector 
and two protective plugs from gas connect ors and stow. 

b. Loosen tors o tiedown strap .  

c .  Fully open both the restraint an d  pressure-se aling 
zippers . 

d. Grasp TISA at s i des . Do not piCk up TLSA at pressure
sealing zipper location . Place both feet i nto PGA and 
work feet into the b oots . 

4 . 1  PGA DONNING AND DOFFING 

J' 

R EMARKS  

Remove donning lanyards from UCTA/ 
biomedi cal injection access  flap . 

If unassi ste d ,  i ns e rt the re d suit-donning 
lanyard through the pull tab of restraint 
zipper sli der and the blue suit-donning 
lanyard through the pull tab of pressure
sealing zipper sli der • 
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STEP PROCEDURE  

e. Pull excess liner material up around leg. 
knee convolutes and pull boots onto feet. 

CAUTION 

Do not sit on zippers. 

f. Pull TISA to knee position. 

Grab PGA at 

g. With front of TISA hanging forward, go to squatting 
position placing TISA front in lap. 

h. Reach inside of right leg and connect UCTA quick dis
connect to TISA-UCTA hose assembly. 

i. Aline index marks and connect biomedical harness elec
trical branch to suit electrical harness. 

j. Veri� that the communications carrier connection from 
electrical harness is pushed through neck ring. 

k. Insert one arm ccmpletely into TISA arm while simul
taneously inserting head into neck ring with assistance 
from free arm. Insert free arm into other. PGA arm . 

l. Stand erect to permit TISA to settle over torso and 
limbs. 

4 . 1  PGA DONNING AND DOFFING 

R EMARKS 

Point toes toward boots to avoid pickup of 
excess liner material. 

Alternate methods, such as full insertion 
of arms into suit sleeves and then the 
insertion of head through neck ring, or 
insertion of one arm and then the combined 
insertion of second arm and head� are ac
ceptable provided the load on the TISA 
and/or the zippers is not increased. 
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STEP  PROCEDURE  

m. Close restraint and pressure-sealing zipper closures . 

n .  Engage snap fastener of s li der tab t o  receptacle on TISA. 

Position lock assembly over sli der and push lock button 
to LOCK. 

Close cover flap over zipper and engage snap fasteners . 

o .  Don cozmnuni cations carrier by spreading the ear cups , and 
then make fine adjustments t o  the mi ke boom by bending i t  
from the center. 

Adjust the chinstrap for proper fit .  

4 . 1  PGA DONNING AND DOFFING 

.. 

R EMARKS 

If unassisted, grasp back o f  neck ring and 
top of CWG with one hand. With other hand ,  
grasp re d donning lanyard , pull out an d  down 
to posit ion restraint zipper sli der  toward 
mi ddle of the back . Pull re d donning lan- I > 
yard over buttocks while running fingers ., 
ahead of s li der to prevent snagging of CWG . 0 
Grasp cloth tab of restraint s li der  and 
close fu.lly . 

Remove suit-donning lanyard , tuck sli der  
tab up into TISA , and stow lanyard in 
pocket . 

Grasp back of neck ring with one h and and, 
wi th other hand , grasp blue donning lanyard. 
Pull lanyard out and down to fully close 
pressure-sealing zipper .  

Remove and stow blue suit-donning lanyard. 

Do not bend mike boom more than 8o0 from 
center. Bend mike boom from the mi ddle 
section only . Do not straighten or bend 
the mike boom unless necessary. 
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STEP PROC EDU RE  

p. Connect electrical lead to upper branch of electrical 
harness. 

CAUTION 

Gas umbilicals must be inserted straight into 
the gas connectors to prevent excessive side 
loading and subsequent damage to gas connector 
o-ring seals. 

q. Connect gas outlet umbilical to exhaust gas connector. 

CAUTION 

To prevent an inadvertent overpressure , always 
connect the outlet umbilical first. 

r. Connect gas inlet umbilical to inlet gas connector. 

s. Provide ventilation flaw. 

4.1.1.5 Donning Pressure Helmet 

a. Place helmet-attaching ring lock subassembly in ENGAGE. 

CAUTION 

PGA neck ring alinement marks must be 
alined with the helmet-engaged aline
ment marks to ensure proper helmet 
ventilation. 

4 . l  PGA DONNING AND DOFFING 

REMARKS 

Paragraphs 4 .1.1. 5 an d  4 .1.1. 6 can be re
versed provided that paragraph 4.1.1.5 is 
accomplished with decreased gas flaw. 
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STEP  P ROCEDURE  

b. Place pressure helmet on helmet-attaching ring, ensure 
proper alinement by alining dual white lines, and press 

down on helmet. 

c. Position lock subassembly to LOCK. 

� I 4.1.1. 6 Donning IV Gloves 
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a. Gloves or helmet m� be difficult to don. If so, stop 
gas flow momentarily. 

b. Place suit wri.st disconnects in ENGAGE. 

c. Ensure that glove palm restraint is loosened, then 
place hand into glove. 

d. Aline glove wrist disconnect with suit wrist disconnect 
and engage both units . 

e. Ensure that glove can be easily rotated and place the 
wrist disconnect to LOCK. 

f. Adjust glove p alm restraint. 

g. Don other glove in the same WB¥. 

4.1 PGA DONNING AND DOFFING 
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R EMARKS  

,.. 
., 0 
,... 
,... 0 
0 
., 
m :;u n  ,..en 
-t O 
- I  0 > Z •  en ;;! 
::1: � 
,..j;;j z -
0 H ell' H 
OH 0 
� 

0 
m 
� 
c 1: 

,, 



lglll 
)
en 
n 
0 
)>
.... 
m 

:s: 
� 
...... \0 0'\ \0 

STEP PROC EDURE 

4 .1.2 PGA Doffing Procedures After IV Use 

4.1.2.1 Doffing IV Gloves 

a.  Decrease suit pressure to less than 0. 75 psig. 

b .  Loosen palm restraint if required. 

c. Pl�ce wrist disconnect in OPEN position and remove glove. 

d. Doff other glove. 

4.1.2.2 Doffing Pressure Helmet 

n . , a .  Depress tab, pull helmet-attaching ring latching 
% mechanism, and rotate to the OPEN position. 

)o z I b. Lift the helmet up and out of helmet-attaching ring . 
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4.1.2.3 Doffing TLSA 

4.1.2.3.1 Doffing EV A7LB TLSA.-

a. Empty UC"l'A. 

b. Open slide fastener cover flap on ITMG . 

c. Release the restraint zippers by pushing the lock on the 
restraint zipper lock assembly to the left and the red 
striker of the slider lock downward . 

4.1 PGA DONNING AND DOFFING 

REMARKS 

See AOH LM and CSM procedures. 

See paragraph 4.1.2.3.2 for CMP A7LB dof
fing instructions. 
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STEP PROC EDU R E  

d. Grasp blue restraint zipper lanyard and pull upward until 
the zipper is fully open (pull lanyard under shoulder 
restraint cable as required). Grasp the blue waist 
zipper lanyard and pull around rear of suit to stop at 
left waist. 

e. With the right thumb, press downward on the ann assembly 
of the pressure-sealing zipper lock directly over the 
shaft and turn the arm clockwise with the i ndex finger 
until the detent is engaged at the full-open position. 

f. Grasp red pressure-sealing zipper lanyard and pull slider 
around rear waist to right side and fully upward to end 
of zipper at right shoulder (pull lanyard under shoulder 
restraint cable as required). 

g. Disconnect gas inlet and out let umbilicals. 

h. D isconnect communications carrier electrical connector. 

i. Grasp the TLSA at waist-entry area and separate the 
slide fasteners. Assu m e  semier ect position and slip 
the TLSA from around the buttocks and downward ov er 
legs. 

j .  If used, disconnect LCG multiple water connector, insert 
water connector plug into multiple wat er connector recep
tacle from the inside outward, and lock in place . 

k. Grasp the helm et-attaching r ing, sl id e head out, and pull 
both arms away from TLSA. 

4.1 PGA DONNING AND DOFFING 

• 

R EMARKS 

Disengage the donning aid hooks used to 
aline the vertical restraint zippers. 

An alternate method of removing the TLSA by 
first removing one arm and then r emoving 
the head and other arm simultaneously is 
acceptable provided the load on the TLSA 
and/or zippers is not increased. 
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STEP PROCEDURE  

1. Roll back cover to expose urine connector. Disconnect 
urine connector and biomedica l connector. 

m. Work the TLSA downward and remove legs i'rom TLSA. 

4.1.2.3.2 Doi'fing CMP A7LB TI.SA.-

a. Empty UCTA. 

b. Open zipper-cover i'lap. Unlock pressure-sealing zipper 

lock and release slider tab snap i'astener. 

c. Fully open pressure and restraint zippers. 

CAUTION 

Do not sit on zippers. 

4.1 PGA DONNING AND DOFFING 

REMARKS 

Don LCG booties ai'ter removing i'eet i'rom 

TLSA. Remove LCG interconnect adapter and 
CWG electrical harness from stowage area. 
Close the restraint zipper bei'ore stowage. 

See AOH LM and CSM procedures. 

If unassisted, remove blue donning lanyard 
from lanyard pocket and insert into 
pressure-sealing zipper tab. Grasp blue 
suit-donning lanyard, pull until the 
pressure-sealing zipper tab is fully OPEN, 
and remove suit-donning lanyard. 

Remove red suit-donning lanyard from.lanyard 
pocket, release restraint zipper tab t'rom 
stowed position, and insert lanyard in 
zipper tab. 

Grasp red suit-donning lanyard, pull until 
restraint zipper is full OPEN, and remove 

lanyard. Res tow red and blue lanyards. 
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STEP  PROCEDURE 

d. Dis connect gas i nlet and outlet hoses . 

e .  Disconnect communi cati ons carrier electri c al lead and 
undo chinstrap to remove communications carrier.  Remove 
communi cati ons carrier carefully . Do not bend mi ke boom.  

f .  Grasp PGA at rear e ntry area and separate s lide fasteners; 
then slip TLSA from around back and buttocks . 

g .  Grasp helmet-attachi ng ri ng , s lip head out , and pull both 
arms away from TLSA. 

h.  Dis connect biomedi cal connector. 

REMARK S 

i .  Dis connect UCTA drain hose quick dis connect .  I See paragraph 4 . 1 .  2 .  

j . Remove legs from TLSA. 

k.  Replace protective covers and caps on TLSA electrical 
connector and two gas connectors . 

4 . 1 . 2 . 4 Doffing UCTA 

a .  Drain UCTA before doffing . I See AOH 1M and CSM procedures • 

b.  Partially doff PGA to dis conne ct the UCTA drain hose 
dis connect .  

c .  Dis conne ct UCTA drain hose from suit-mounted UCTA transfer 
h ose assembly . 

d. Complete doffing of PGA . 

4 . 1 PGA DONNING AND DOFFI NG 
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STEP  PRO C E D URE 

e .  Remove UCTA elastic harness  by detaching waistband Velcro 
patches whi le holding UCTA in place . 

f .  Remove cuff half of  UCTA flange by  using release b utt on 
and twis ting motion . 

� I g .  Roll cuff from penis . '< 

� I h .  Fold cuff and use UCTA clamp t o  close . 0\ \0 
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4 . 1. 2 '. 5 Doffing Bi oinstrumentation and CWG 

a. Disconnect electrical leads of biomedical electrode 
harness from signal conditioners in biomedical belt . 

b .  Disengage snaps securing biomedical belt . 

REMARKS 

To permanently remove bioinstrumentati on 
system , remove bioinstrumentati on system and 
cover exposed end of the PGA ele ctri cal 
umbi li cal and/or T-adapter cable with 
tape P/N SEB12 100050-201 ( on board) .  

Use caution in mating or unmating biomedical 
connector to  or from signal conditioners . 
Connectors are keyed for proper fit .  

When transferring bioinstrumentation between 
CWG or LCG , or when reinstalli ng after re
moval , the signal conditioners should not 
be removed from the pockets i n  the biomed-

"U i cal belt . Only the ni ne-pin Airlock con-� nector , the sternal electrode harness (blue 
code ) , and the auxili ary harness ( ye llow 

� code) should be disconnected. The color 

4 .1 PGA OONNING AND DOFFING 
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STE P PRO C E D URE 

c .  Unbutton front openi ng . 

f-' \0 0\ \0 
d. P ass bi oinstrumentation ele ctrode harnes s leads through 

a hole on chest area of CWG. 

e .  Remove CWG i n  the s ame manner as conventional long 
underwear. 

4 . 1 . 2 . 6  Doffi ng FCS 

Q I a.  Doff FCS i n  the same manner as conventional underwear 
> shorts . 
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4 . 1 .  3 PGA Donning Procedures Before EV Use 

4 . 1 . 3 . 1  Donni ng FCS 

See paragraph 4 . 1 . 1 . 1 .  

NOTE 

Don UCTA first ( para 4 . l . l . 3) when LCG is to 
be worn. 

4 . 1 . 3 . 2  Donning Bi oinstrumentation and LCG or CWG 

4 . 1  PGA DONNING AND DOFFING 

" 

.. � .. 

REMARKS 

code of the harness-to-signal conditioner 
should be observed when rei nstalling the 
biomedi cal belt . The electrodes are not 
removed from ski n  to change garments . 

The LCG replaces the CWG for EVA . The LCG 
may be worn during per iods of IVA . Verify 
that the UCTA hose is pulled completely 
through the LCG after donning LCG. 
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STE P  PRO C E D URE 

4 . 1 . 3 .2 . 1  Donning Bioinstrumentation and LCG.-

CAUTION 

Exercise care to avoid damaging LCG waterlines. 

a. Unstow LCG :from bag. 

b. Open :front entry :fastener o:f LCG. 

c. Don the LCG to waist as conventional long underwear. 

d. Adjust :feet into integrated socks. 

e. Clean shaved electrode sites with alcohol and let dry. 

:f. Assemble signal conditioners, biomedical harness with 
biomedical belt, and test as a system. 

g. Insert bioinstrumentation leads through slots on chest 
area o:f LCG. Don top hal:f o:f LCG, insert harness con
nector (blue and yellow) through holes in LCG. Snap 
bicmedical belt to LCG. 

4 . 1  PGA DONNING AND DOFFING 

REMARKS 

The steps that prescribe the installation of 
the bioinstrumentation m� be skipped when 
its use is not required (steps e through g, 
and j through m). 

The LCG will not inter:face with the CMP A7LB 
TLSA. 

See AOH 1M procedures. 

Use caution in mating biomedical connector 
to signal conditioners. Connectors are 
keyed :for proper :fit. 

When trans:ferring bioinstrumentation between 
LCG or CWG or when reinstalling after re
moval, the signal conditioners should not be 
removed :from the pockets in the biomedical 
belt. Only the nine-pin Airlock connector, 
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STEP  PRO C E D U R E  

h .  Complei;.P. LCG donning . 

i .  Close front entry . 

j . Connect ele ctrode harness to proper color-coded signal 
conditione r .  Dot on electrode harness is facing out . 

k. Perform functi onal check. 

1. Adjust ECG gain from normal signal to 40 percent of full 
s cale . 

m.  Adjust ZPN gain to allow maximum inhalation to be at or 
near full s cale . 

4.1.3.3 Donning TLSA 

4.1.3.3.1 Donning EV A7LB TLSA .- See paragraph 4.1.1.4.1. 

4.1.3.3.2 Donning CMP A7LB TLSA.- See pa,ragraph 4.1.1.4.2. 

4 . l  PGA DONNING AND DOFFING 

R EM A R K S  

the sternal electrode harness ( blue code ) , 
and the auxili ary harness  ( ye llow code ) 
should be disconnected. The color code of 
the harness-to-signal conditioner should be 
observed when reinstalling the biomedi cal 
belt . The e le ctrodes are not removed from 
skin to change garments . 

Veri fy that LCG mani fold is outsi de of 
biomedi cal belt . 
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STEP  P RO C EDURE 

4 . 1 . 3 . 4  Donning Lunar Boots 

a. Insert PGA boots into lunar boots and position with 
attached donning straps . 

b.  Engage snap fasteners on tongue of boot . 

c. Latch adjustment strap and buckle .  

4 . 1 . 3 . 5  Donning PLSS/OPS 

See paragraph 4 . 3 . 1 . 

4 . 1 . 3 . 6  Donning Pressure Helmet 

a .  Apply antifog solution .  

b.  Helmet mey be difficult t o  don . I f  s o ,  stop gas flow 
momentarily . 

CAI1l'ION 

Prior to donning helmet , PGA di verter valves 
must be EV ( verti cal) position i f  o2 flow is to 
be provided by P LSS /OPS . 

c .  Place helmet-attaching ring lock subassembly in ENGAGE . 

d. Place pressure helmet on helmet-attaching ring , ensure 
proper alinement by alining dual white lines , and press 
down on he lmet .  

4 . 1  PGA DONNING AND DOFFING 

R EMA R K S  

See paragraph 4 . 10 . 1 . 2 . a .  
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S T E P  P RO C E DUR E 

e .  Positi on lock subassembly t o  LOCK . 

4 . 1 . 3 . 7  

CAUTION 

PGA neck ring ali nement marks must be alined 
with the helmet-locked ali nement marks to en
sure proper he.lmet ventilation .  

Doru.i ng EV Gloves 

a .  Don comfort gloves an d  wristliets i f  desired . 

b .  Roll glove gauntlet back t o  provide access to wrist 
dis conne ct . 

n 
� I c .  Place suit wri st disconne ct i n  ENGAGE . 
> Z I d .  Gloves ma;y be di ffi cult to don . If  s o ,  stop gas flow 
Gl momentarily . 
m 
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e .  Loosen paln restraint i f  necessary and place hand 
into glove . 

f .  Ali ne glove wrist dis connect with suit wri st dis connect 
and engage both units . 

g .  Ensure gloves rotate easily and place suit wrist discon
nects i n  their LOCK position.  

; I h .  Roll glove gauntlet bac k over wrist ring . 

G) 
m I i .  Adjust palm restraint as desired.  Close cover flap and 

I � engage fas teners . 

4 . 1  PGA DONNING AND DOFFING 

R EM A R K S  
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STEP  P RO C E DUR E 

4 . 1 . 3 . 8  Donning LEVA 

a .  Veri fY that visors are open (up ) . 

b .  Disengage latching mechan ism through access on LEVA 
collar . 

c .  Place LEVA over pressure helmet and lower onto helmet
attaching ring . 

d .  Aline s eparati on o f  plastic collar with helmet- engaged 
alinement marks . 

e .  Ensure LEVA i s  properly loc ated on attaching ring and 
lock . 

f .  Lower collar t o  cover neckring and fasten front and back . 

CAUTION 

Collar must conceal helmet-attaching ring area 
for lunar surface act ivity only . 

4.1.3. 9 Donning BSLSS 

See paragraph 4 . 11 . 3  . 

4 .1.4 PGA Doffing Procedures After EV Use 

4 .1 PGA DONNING AND DOFFING 

R EM A R K S  

LEVA may be installed on helmet before 
donning helmet , thereby allowing LEVA and 
helmet to be donned as a unit . 

Rai se  LEVA collar prior to helmet donning , 
then don helmet with LEVA and lower collar 
to cover neckring and fasten front and b ack .  

)> ., 0 
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,... 0 

Aline LEVA by us ing the proj ecting PGA feed- � 0 
port as a guide . � 

The EMU i s  assumed to be in  the s ame config
uration as at end of extravehicular c onfi g
uration donning procedures . 
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See paragraph 4 . 11 . 7  

4 . 1 . 4 . 2  Do ffing EV Gloves 

a .  Decrease PCiA pres sure flow t o  0 . 75 ps ig or less . 

b .  Rol l  glove gauntlet b ack and put wrist di s connect in 
OPEN pos it ion . 

c .  Doff glove . 

d .  Similarly doff other glove . 

4 . 1 . 4 . 3  Doffing LEVA 

a .  Veri fy both visors in full OPEN (up ) position . 

b .  Di sengage fas tener tapes of LEVA collar . 

c .  D i s engage locking mechanism . 

d .  Ease LEVA up and off pres sure helmet . 

4 . 1 . 4 . 4  Doffing Helmet 

a .  Depre ss tab , pull helmet-attaching ring lat ching mech
ani sm and rotate to the OPEN pos it ion .  

b .  Eas e pres s ure helmet up and out of helmet-attac!1 ing ring .  

4 . 1  ?'"JA D'::· _ ; : ; ::: :JG _L.:ID DOFFHG 

REMARKS 

LEVA may be doffed with helmet as a unit . 
Raise LEVA collar and remove helmet per 
paragraph 4 . 1 . 4 . 4 .  
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STEP PROC EDURE  

4 . 1 . 4 . 5  Doffing PLSS/OPS 

See paragraphs 4 . 3 . 2  and 4 . 3 . 3 

4 . 1 . 4 . 6  Doffing Lunar Boots 

a. Unbuckle adjusting strap and unsnap fastene rs . 

b .  S lip boots off. 

4 . 1 . 4. 7 Doffing TLSA 

See paragraph 4 . 1 . 2 . 3 .  

4 . 1 . 4 . 7 . 1  Doffing EV A7LB TLSA . - ( See paragraph 4 . 1 . 2 . 3 . 1 . ) 

4 . 1 . 4 . 7 . 2 Doffing CMP A7LB TLSA . - ( See paragraph 4 . 1 . 2 . 3 . 2 . ) 

4 . 1 . 4 . 8 Doffing UCTA 

See paragraph 4 . 1 . 2 . 4 .  

4 . 1 . 4 . 9  Doffi ng Bioi nstrumentati on an d  CWG or LCG 

4 . 1 . 4 . 9 . 1  Doffing LCG . -

a .  Dis connect electrical leads of  biomedical electrode 
harness from signal conditioners i n  biomedi cal belt . 

b .  Disengage s naps securing biomedi cal belt . 

4 . 1  PGA OONNING AND OOFFING 

REMARKS 

To pe·rmanentaly remove bioi nstrumentati on 
system , remove bioinstrumentation system 
and cover exposed end of the PGA electri cal 
umbi li cal and/or T-adapter cable with 
tape P/N SEB12100050-201 ( on board) . 

Use caution i n  mating or unmating biomedical 
connector to or from signal conditi oners . 
Connectors are keyed for proper fit .  
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S TE P  P RO C E DUR E 

c .  Open front entry . 

d .  P ass bioinstrumentation ele ctrode harness leads through 
holes in chest area of LCG . 

e .  Remove LCG in the s ame manner as conventional long 
underwear . 

4 . 1 . 4 . 9 . 2  Doffing CWG . - ( See paragraph 4 . 1 . 2 . 5 . ) 

4 . 1 . 4 . 10 Doffing FCS 

See paragraph 4 . 1 . 2 . 6 .  

4 . l  PGA DONNING .AND DOFFING 

, ,  

R EM A R K S  

When transferring bi oinstrumentation between 
CWG or LCG , or when reinstalling after re
moval , the signal conditi oners should not be 
removed from the pockets in the b i cmedi cal 
belt . Only the nine-pin Airlock connector , 
the sternal electrode harness ( b lue code ) , 
and the auxili ary harness ( yellow code ) 
should be dis connected. The color code of 
the harnes s-to-signal condi tioner should be 
observed when reins talling the biomedi cal 
belt . The electrodes are not removed from 
skin to change garments . 
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STEP  PROCEDUR E 

4 . 2  OPS OPERATIONS 

4 . 2 . 1  OPS Checkout 

a .  Open access flaps and verify OPS bottle pressure gage 

� reads 5880 ± 500 psia.  
� 

� b .  Verify OPS 02 connector locked in stowage plate . 
$ 

n 
:::t: 
>
z 
Q m 
0 
>-f m " §  

(1) 
..... \0 -J ..... 

.., 
>-0 
m 

I� 

c .  Set OPS actuation lever to ON . 

d .  Verify OPS regulator checkout gage reads 3 . 70 ± 0 . 30 ps id .  

e .  Set OPS o2 actuati on lever to  OFF . 

f .  Secure all a�cess flaps . 

g .  Verify OPS regulator checkout gage less than 2 . 5  psi .  

4 . 2 . 2  OPS Donning Prior to Contingency Trans fer 

a .  Pull out tear-tack stitches on the PLSS adjustable harness 
by yanking on end tab until strap is  free . 

b .  Open thermal .cover over strap buckle adjustment and remove 
retaining spring clip . 

4 . 2  OPS OPERATIONS 

R EMA R KS 

I 
The OPS regulator checkout gage will continue 
to read 3 . 7  ± 0 . 3  psid for approximately 
3 minutes after OPS actuation lever i s  OFF . 
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STEP  PRO C EDURE 

c .  

d .  

Join the fixed wai st harness  to the adjustable waist 
harness of the PLSS using the D-buckle under the thermal 
cover of the adj ustable harness ( PLSS attachment end ) and 
the hook under the thermal cover on the fixed length strap 
( PLSS attachment end ) . The hook on the free end o.f the 
straps should be faced inward . 

Loop harnes ses around the back of PGA and thread through 
LM tether restraints . 

e .  Remove OPS o2 connector from stowage plate . 

f .  Hook harness es t o  OPS . 

g .  Install OPS oxygen connector (blue ) into one o f  the PGA 
inlet oxygen connectors (blue ) and verify locked.  

h .  Install purge valve into one of the PGA outlet oxygen 
connectors ( red ) and veri fy locked . 

i .  Open OPS actuator access flap . 

j . Adjust harnesses to secure OPS . Allow for the expans ion 
of the PGA when pressurized. 

4 . 2 . 3  OPS Donning Before CMP EVA 

a .  Perform OPS checkout per paragraph 4 . 2 . 1 .  

b .  Veri fy OPS pres sure indicated on checkout gage 
i s  less than 2 . 5  psid. 

4 . 2  OPS OPERATIONS 

REMARKS 
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c .  Unstow OPS o2 connector . 

d .  Attach straps ( 4 )  t o  the OPS . 

e .  Attach OPS adapter plate to PGA upper PLSS bracket . 

f .  Don OPS by attaching the OPS bottom straps ( 2 )  to  the PGA 
D-ring and the OPS top straps ( 2 ) to the adapter plate . 

g .  Route OPS actuator cable over right shoulder and back to 
adapter plate . 

h .  

i .  

Route OPS 02 hose under OPS and under left arm. Connect 

to the left PGA inlet o2 connector (blue ) .  

Verify hose connector is locked. 

4 . 2  OPS OPERATIONS 

I R EM A R K S  

Left OPS strap attaches to the left side of  
the adapter plate and right OPS strap at
taches to the right side of the adapter 
plate . 
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STEP PROC EDU R E  

4 . 2 . 4  OPS Act ivati on 

t-1ove OPS actuation lever from OFF to ON positi on ( pull 
down , rotat e up ) and allow it to lock . 

4 . 2 . 5  OPS Deact ivat i on 

Move OPS actuati on l ever from ON to OFF pos ition ( pull 
up , rot ate down ) and allow it to loc k .  

4 . 2 . 6  OPS Doffing Aft er CMP EVA 

a .  Di sconnect OPS actuator from adapter plat e . 

b. Dis connect OPS o2 hose connector from PGA . 

c .  Dis connect straps ( 4 )  from adapter plate and PGA D-ring . 

d .  Remove OPS adapter plat e and st ow .  

I� I 

4 .  2 OPS OPERATIONS 

R EMARKS  
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STEP  PROCEDURE  

4 . 3  PLSS/OPS DONNING AND DOFFING 

4 . 3 . 1  PLSS/OPS Donning 

a. Open access flap, unstow antenna connector, OPS half, and 
secure access flaps. 

· 

b. Lift OPS locking pin . 

c. Slide OPS onto P'LSS from left to right while facing PLSS 
conformal s ide. 

d. Push locking pin down. 

e. Remove EVCS antenna connector (J 5 )  dust cap . 

f. Connect antenna connector OPS half to antenna connector 
PLSS half. Screw on CW. 

g. Verify sublimator exhaust is clear . 

h. Unstow PLSS s houlder and waist harnesses. 

1--' I i. Unstow PLSS PGA electrical umbilical , inlet and outlet o2 , � and multiple water connectors . 
1--' 

-o 
)o-
0 
m 

I� 
j . Remove battery cable from stowage plate . Rotate battery 

cable handle CCW ( 90° to alinement marks) . 

k. Remove battery connector (J6 )  dust cap and stow on battery 
cable stowage plate . 

4. 3 PLSS /OPS DONNING AND DOFFING 

R EM A R KS 

Helmet and gloves off. PGA donned. PGA 
diverter valves ( 2 )  horizontal. 

Conformal side of PLSS is the s ide that con
forms to the crewman ' s  back when PLSS is 
donned. 

Visual inspection. 
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STEP PROCEDURE  

1 .  Connect battery cable t o  battery . 

l .  Aline marks on battery c.able body and handle . 

2 . Aline marks on battery cable handle and battery . 

3 .  'connect battery cable t o  battery connector and rotate 
handle CW ( 90° ) . 

m.  Remove dust cap RCU c onnect or ( J3 ) ,  PLSS half . 
Twist CCW.  

n.  Verify OPS actuation lever i s  OFF and OPS regulator check
out gage reads less than 2 . 5 ps i .  

o .  Unstow OPS connector . Pull stowage plate tabs and rotate 
ccw. 

p .  Secure PLSS/OPS acces s flaps . 

q . Don PLSS/OPS by securi ng shoulder and waist harnesses to 
the PGA upper and lower PLSS brackets . 

r .  Connect PLSS o2 outlet (blu� ) to inboard PGA inlet c on

nector (blue ) and PLSS q2 inlet ( red)  to upper PGA outlet 

connector ( red ) . Connect PLSS multiple water c onnector to 
PGA multiple water connector (blue ) .  Connect PLSS/PGA 
electrical umbili cal and lock . 

s .  Before connecting RCU , verify : PLSS pump switch -- OFF , 
PLSS fan switch -- OFF , and PLSS mode selector switch -

pos ition 0 ( OFF ) . 

4 .  3 PLSS /OPS DONNDIG AND DOFFING 

R EMARKS 
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Do not unstow OPS oxygen hose at this time . 
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STEP  P ROC EDURE 

t .  Connect RCU electrical connector to the PLSS . 

1 .  Aline marks on RCU connector body and handle . 

2 . Aline marks on RCU connector and PLSS , ins ert , and 
rotate CW 90° . 

� I u.  Attach RCU to PLSS straps and PGA as follows : 
0\ 
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1 .  Pull Velcro strap away from front of RCU . 

2 . Us ing strap as a grip , pull directly forward of RCU 
and then down . Release s trap to lock in open 
position .  

3 .  Insert lower clip t o  PGA upper PLSS bracket . 

4 .  Raise  RCU and insert the left shoulder clip into left 
RCU clip ," then clip the right side . 

5 .  To lock clips , pull strap handle forward and up t o  a 
hori zontal position and release . Verify hooks are 
locked in closed position . 

6 .  Restow Velcro strap handle on front o f  RCU . 

v .  Unstow OPS hose . 

w .  Depress  OPS actuation lever bracket tab and unstow actua
tion lever cable . 

4 .  3 PLSS /OPS DONNING AND DOFFING 

R EM A R K S  
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STEP  P ROC E D U R E  

x .  Attach OPS actuati on lever to the RCU . 

l .  Ins ert lower pins on the OPS actuati on lever into the 
RCU actuati on lever bracket slots . 

2 . Push upper portion of the OPS actuation lever toward 
the bracket until the upper pins engage the bracket 
and snap is locked . 

y .  Install OPS connector to the unused PGA connector (blue 
t o  blue ) and lock . 

z .  Install purge valve in  unused PGA 02 connector ( red to 
red ) . 

aa . Secure all PLSS/OPS acc ess flaps and verify gas connector 
lock locks ( 4 ) .  

ab . Unstow ant enna . 

4 . 3 . 2 PLSS/OPS Doffi ng in Pressuri zed Environment 

4 . 3  PLSS /OPS DONNI NG AND DOFFING 

a .  

b .  

c . 

R EMARKS  

Helmet and gloves off . 

PLSS pr imary and auxiliary feedwat er 
valves closed ( up ) . 

PLSS 02 shutoff valve off ( up ) . 

d .  1M i s  at 5 ps i a .  

e .  OPS actuation lever off . 

>"'0 
0 
.... 
.... 
0 
0 "'0 m 
::o n  ). (I)  
-4 0  o >  
Z •  (/) �  
:t: �  
>- i::j Z 
O H Gil H 
O H 
0 
,.:;: 
m 
� 
c 



OJ 
).. (I) 
n 
0 
).. -t m 

;:;::: 
� 
I-' 
\0 
0\ 
\0 

n 
::1: 
,.. 
z 0 
m 
0 
,.. -t m § CD 

I-' \0 � I-' 
� 

S TE P  P RO C ED U R E  

a .  Remove OPS actuat ion lever from RCU . 

b .  D i s connect RCU from PGA upper PLSS bracket and PLSS 
shoulder harnesses . 

1 .  Pull Velcro strap away from front of RCU . 

2 . Using strap as a grip , pull directly forward of 
RCU and then down . Rele as e strap to lock i n  

open posit ion . 

3 .  

4 .  

Lift RCU from left shoulder s trap , then right . 

Lower RCU from PGA upper PLSS bracket . 

CAUTION 

Before disconnect ing RCU , all 
electrical PLSS controls must 
be OFF . 

PLSS pump switch -- OFF 

PLSS fan switch -- OFF 

PLSS mode selector switch -- Position 0 ( OFF ) 
c .  Disconnect RCU electrical umbilical from PLSS by rot at ing 

RCU connector handle CCW ( 90° ) .  

>- d .  D is c onnect inlet and out let 02 and mult iple water con-

� nectors , electri cal umbilical connector , and OPS 0
2 I f connector . The electrical umbilical connector i s  pulled 

� away from the PGA and rotated CCW t o  remove.  
I 

4.3 PLSS/OPS DONNING AND DOFFING 

R EM A R KS 
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STE P  P ROC EDURE  

e .  Remove the purge valve and stow.  

f .  Remove PLSS shoulder and wasit harnesses from the  PGA 
and doff the PLSS . 

g .  Temporarily stow the PLSS . 

h .  St ow OPS antenna . 

i .  Stow OPS actuat ion lever . 

1 .  Insert lower pins on the OPS actuat ion lever into 
the OPS . actuat i on lever bracket s lots . 

2 .  Push upper port ion of the OPS actuati on lever down 
unt il the upper pins engage the bracket and snap 
lock in place . 

j . Verify OPS actuation lever is  OFF and locked . 

k .  Stow OPS 02 hose 'and c onnector ; secure OPS access covers . 

1 .  Rout e  the hose around the back of the OPS over the 
actuat i on lever cable . 

2 .  Verify the OPS c onnector stowage plat e is  in the open 
positi on ( CCW ) .  

3 .  Insert the OPS connector and lock the OPS st owage plate 
connector ( twist CW ) .  

4 .  Secure access flaps over OPS hos e .  

R EMARKS  

I � �-
-------------------------------------------------------�----------------------------------------� 

4 . 3  PLSS/OPS DONNING AND DOFFING 
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S TE P  P RO C EDU R E  

l .  Stow PLSS inlet and out let 02 and mult iple water hoses and 

PLSS PGA electrical umbi lical and connect or . 

1 .  Confirm 02 , water , and electrical connector stowage 

plates are in the open pos ition ( CCW ) . 

2 . Perform stowage routing acc ording to the decal on 
the PLSS o2 bottle shield . 

3 .  Lock all stowage connectors ( twi st CW) . 

m .  Disconnect OPS antenna connector from EVCS by unscrewing 
ccw . 

n .  Replace antenna connector dust cap by pushing straight 
on . 

o .  Li ft OPS locking pin t o  release .  

R EM A R K S  

Refer t o  hose rout ing decal on co nformal 
side ( against crewman ' s  back ) of PLSS . 

p .  Slide OPS off PLSS from right to left while fac ing PLSS I C onformal s ide of the PLSS is the s ide that 
conformal side . conforms to the crewman ' s  back when PLSS 

is donned . 

q. Stow antenna connect or inside OPS by screwing antenna con
nector CW on the stowage plate . 

r .  Secure OPS access covers . 

s .  Replace RCU connector (J3 ) dust cap by alining marks , in
sert i ng ,  and twisting CW. 

t .  Restow PLSS shoulder and waist harnesses . 

4 . 3 PLSS/OPS DONNING AND DOFFING 
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STE P P RO C E D U R E  

0 I 4 . 3 . 3  PLSS/OPS D�ffing in Unpres suri z ed Environment 

> � I a .  Ver i fy OPS actuat i on lever OFF . 

::;;:: I b .  D i s connect purge valve and s t ow .  � 
1-' 
\0 
0'1 
\0 

c .  D i s connect JPS 02 conne ctor . 

d .  C onnect ECS 02 umb ili cals t o  PGA ( re d t o  red , blue t o  

blue ) ; lock and actuate ECS . 

e .  Set PLSS fan swi t ch OFF . 

R EM A R K S  

n 
� 

f .  Set PLSS o2 shutoff valve OFF ( up ) . 1 02 shutoff handle safety must be depres s e d  
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g .  Verify PGA pre s s ure gage reads 3 . 6  t o  4 . 3 p s i . Turn PGA 
divert er valves ( 2 ) hor i zont al . 

h .  Set PLSS mode selector swit ch to pos i t i on 0 ( OFF ) . 

i .  D i s conne ct PLSS PGA elect ri cal umb i l i cal . The elect ri c al 

umb i l i c al conne ctor i s  pulled away from the PGA and 

rotated CCW to remove . Conne ct U4 c ommuni cat i on 

umb i l i c al .  

j . Verify PLSS pr imary and aux i liary feedwat er valves CLOSED 
( up ) . 

k .  Ver i fy PLSS pump switch OFF . 

1 . Remove OPS actuat i on lever from the RCU . Depre s s  releas e 

l ever to free actuat ion lever upper p i n s  and remove . 

4 .  3 ?LSS/O!'S '". -:,; : . : :::: :JG A.iH) DOFFJ:NG 

a s  handle i s  pulled forward . 
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STEP  P RO C E D U R E  

m .  Disconnect RCU from PGA upper PLSS bracket and PLSS 
shoulder harness es . 

1 .  Pull Velcro strap away from front o f  RCU . 

2 . Using strap as a grip , pull directly forward of RCU 
and then down. Release strap to lock in open 
pos ition . 

4 . 3  PLSS/OPS DONNING AND DOFFING 

R EM A R K S  
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STEP  P RO C E D U R E  

3 .  Lift RCU from left shoulder strap , then right . 

4 .  Lower RCU from PGA upper PLSS bracket . 

CAUTION 

Before electrically disconnecting 
RCU , all PLSS electrical controls 
must be in OFF pos it ion . 

PLSS p��p switch OFF 

PLSS fan switch OFF 

PLSS mode select or switch Position 0 ( OFF ) 

n .  Disconnect RCU e lectrical connect or from the PLSS . Rotate  
RCU electr ical connect or handle CCW to disconnect . 

o .  Disconnect PLSS inlet and out let o2 and mult iple water 

connect ors . Disconnect out let 02 connector (red )  first . 

R E M A RKS  

p .  Remove waist harnesses from the PGA . I Crewman wi ll require ass istanc e .  

1 .  Grasp outs ide loop of right-hand strap between adjus t
ment buckle and PGA hook , and ,: tear tack-stitches 
adjacent to buckle . 

2 . Unsnap harness keeper between adj ustment buckle and 
PLSS hook . 

3 .  Gras p expos ed end of strap between PLSS hook and 
adj ustment buckle , and tear tack-stitches . 

4 . 3  PLSS/OPS DONNING AND DOFFING 
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S TE P  P RO C E D U R E  

4 .  Unsnap adjustment-buckle thermal insulat ion to 
expos e buckle . 

· '-

5 .  Grasp buckle roller release tab and rotate outward 
t o  release grip on harness .  Lengthen the harness by 
use of the adjustment buckle . 

6 .  Unhook right-hand harness from PGA . 

7 . Unhook left-hand harness from PGA . 

q . Remove shoulder harnesses from PGA and doff PLSS/OPS . 

r .  Temporari ly stow PLSS /OPS . 

s .  Stow ant enna . 

t .  Replace RCU connect or ( J 3 ) dust cap by alining marks , 
ins ert ing,  and twisting CW. 

u .  Stow PLSS inlet and out let o2 hoses and connectors , 

multiple water hoses and connect or s ,  and PLSS-PGA elec
trical umb ilical in the stowage c onnectors provided . 
Refer t o  hose routing decal on conformal side of PLSS . 
Verify all connectors locked in place.  Secure hoses with 
hos e stowage strap . 

v .  Stow PLSS straps . 

>. I w.  Disconnect OPS antenna connect or from EVCS .  Unscrew CCW . 
a 

R EM A R K S  

m I x . Replace antenna connector dust cap by pushing into place . I f I y .  Secure all PLSS thermal flaps . I I 
4 .  3 PLSS/OPS DONNING AND DOFFING 
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STEP  P RO C E D U R E  

z .  Stow OPS actuat ion lever . 

R EM A R KS 

� I 1 .  In sert , lower pins on OPS actuat i on lever into OPS 

rn a ctuat i on l ever bracket s lot s . 
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2 .  Push upper port i on of OPS/actuat ion lever down unt i l  
the upper pins engage t he bracket an d  loc k i n  plac e .  

3 . V e r i �y actuat ion lever is off and loc ked . 

St ow OPS hose and c onnec t or , and secure OPS th ermal flaps .! Hos e is r out ed around the back of the OPS , 
over the ac tuat or c ab l e , and is held i n  plac e 
by the thermal c over . The c onnect or st owage 
plat e  mus t be r otated full CCW to open before 
the c onnec t or is i n s ert ed ,  and then r otated 
CW to loc k  the c onnect or in plac e . 

L---------------------------------------------------�----------------------------------� 

4 . 3  PLSS /OPS DONN ING AND DOFFING 
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STEP  P RO C E D U R E  

4 . 4  PLSS COMMUNICATIONS CHECK 

a. Set PLSS mode selector switch to position B .  

b .  Verify 1 . 5  kHz warble tone on for 10 seconds . Low-vent 
flow warning flag shows P ,  low PGA pressure warning flag 
shows 0 .  

c .  Read PLSS o2 gage ( percent of full s cale ) .  

d .  Verify voice communications . Adjust volume . 

e .  Set PLSS mode selector switch t o  position A .  

f. Verify 1 . 5  kHz warble tone on for 10 seconds . Low-vent 
flow warning flag continues to show P .  Low PGA pressure 
warning flag continues to show 0 .  

g .  Read PLSS o2 gage ( percent o f  full scale ) .  

h .  Veri fy voice communications and TM ,  adjust volume . 

i .  PLSS mode selector switch to position AR .  

j .  Verify 1 . 5  kH z  warble tone on for 10 seconds . Low-vent 
flow warning flag shows P .  Low PGA pressure warning flag 
shows 0 .  

4 . 4  PLSS COMMUNICATIONS CHECK 

R EM A R K S  

Crewmen suited with helmets off . Vent flow 
provided by 1M ECS . OPS , RCU , PLSS , and PGA 
systems are properly connected . PLSS/EVCS 
modes interface with 1M and CM communications 
subsystems . Spacecraft switch positions for > 
various communi cat ions modes (PLSS , SC , MSFN ) () 
are found in the AOH for CSM and LM .  PLSS ,... 
switches and valves off . r-

Increase volume by rotating blade CCW . 

Increase volume by rotating wheel CCW . 
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STEP  P RO C E D U R E  R EM A R K S  

k. Read PLSS o 2  gage ( percent of full scale ) .  

l.  Veri fy voice communication and TM ; adjust volume as 
required .  

4 . 4 PLSS COMMUNICATIONS CHECK 
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STEP  P RO C E DURE  

4 . 5 PRESSURE INTEGRITY CHECK 

a.  Set PLSS o2 shutoff valve to ON ( down ) .  

b .  Verify PLSS 1 . 5  kHz warble tone on for 10 seconds . High 
o

2 
flow war�ing flag shows 0 .  Low PGA pressure warning 

flag shows 0 and clears when PGA pressure reaches 3 . 1  
to 3 . 4 psid.  

c .  Verify high o
2 

flow warning flag cJears as PGA gage 

reaches 3 . 85 ± 0 . 1 5  psig . 

d .  Set PLSS 02 
shutoff valve t o  OFF ( up ) . 

e .  Read PGA pressure gage and monitor pressure decay for 
l minute.  

f .  Report pressure decay . 

g .  Set PLSS 0
2 

shutoff valve t o  ON ( down ) . 

4.  5 PRESSURE INTEGRITY CHECK 

EMU donned. 
fan in ON . 
CLOSED. 

R EMA R K S  

Ambient pressure 5 . 0  psia. PLSS 
PLSS primary and auxiliary valves 

0
2 shutoff handle safety must be depressed 

as handle is pulled forward . 

This step is not c onsidered as a 
go/no-go check , but is used primarily 
as a gross leak check . If pressure 
decay exceeds 0 . 3  psid , all gas con
nectors , neck ring , and glove con
nectors should be verified locked .  

Warning tone an d  Hi 02 Flow flag mey 
come on . 
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STE P  P ROCEDURE  

h .  Veri fy  PGA pressure is  3 . 85 ± 0 . 15 psi and all warning 
flags are clear . 

4 . 5  PRESSURE INTEGRITY CHECK 

R EMARKS 

C learing o f  the "Hi Flow" warning flag I 
indicates leakage plus usage is less than 
0 . 28 lb/hr when PGA pressure is  at 4 psia. 
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STEP  PROC EDUR E 

4 . 6  PLSS NORMAL OPERATING MODES 

4 . 6 . 1  PLSS Activation 

a.  

b .  

c .  

d .  

e .  

f .  

Set PLSS mode selector switch t o  pos ition AR .  

Set PLSS fan switch t o  ON . 

Don helmet and .glove s .  

Set PLSS 02 shutoff valve t o  ON ( down ) . 

1 .  Veri fy low PGA pressure warning flag clear . 

2 .  Verify 1 . 5  kH z  tone for 1 0  seconds and high o2 flow 

warning flag shows 0 ,  and then clear when PGA reaches 
3 . 85 ± 0 . 15 psig . 

Set PLSS pump switch to ON . 

Veri fy diverter valve in the MINIMUM position . 

>- I g .  Set PLSS feedwater valve to OPEN ( down ) . 
G') m 

R EMA R K S  

PLSS /OPS donned ; helmet and gloves off .  

A 1 . 5-kHz warble tone on for 1 0  seconds . 
Low-vent flow warning flag shows P .  Low PGA 
pressure warning flag shows 0 .  Verify com
munication and TM .  

Verify low-vent flow warning flag clear . If 
fan is activated for more than 30 minutes 
without PGA cooling , visor fogging may occur . 

Low feedwater pressure warning tone on and 
warning flag indicates A between 1 . 2  and 
1 . 7  psia cabin pressure . 

Ambient pressure must be below 10001-1 Hg 
before opening valve . 

I f�-
---------------------------------------------------�------------------------------------� 

4 . 6  PLSS NORMAL OPERATING MODES 
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S TE P  P RO C E D U R E  
h .  Pos it i on PLSS H2o divert er valve for comfort aft er low 

feedwat er pressure warning flag c lears . 

4 . 6 . 2  Wet Sublimator Restart 

a .  Verify PLSS primary and auxiliary feedwat er valve i s  
C LOSED ( up ) . 

b .  Veri fy PLSS H
2 

0 di verter valve i s  at MAXIMUM ( down ) . 

c .  Maint ain workload to deplete feedwat er rapidly . 

d .  Verify 1 . 5-kHz warble tone for 10 seconds . Low feedwater 
pres sure warning flag shows A .  

e .  After 5 minut es , s et PLSS H
2

0 divert er valve to MINIMUM 
( up ) . 

f .  Set PLSS primary feedwater valve to OPEN ( down ) . Se lect 
des i red diverter pos ition after low feedwater pressure 
warning flag c lears . 

4 . 6 . 3 PLSS Deactivat i on 

a .  Set PLSS primary and auxi liary water feedwater valve t o  
CLOSED ( up )  . 

b .  Repres surize LM cab in .  

c .  Set PLSS 02 shutoff valve t o  OFF (up ) .  

d . Set pump swit ch to OFF . PGA pres sure is equali zed with 
ambient . Helmet and gloves are doffed . 

4 . 6  PLSS NORMAL OPERATING MODES 

R EM A R K S  

PLSS operat ing . Ambient pres sure at vacuum . 

EMU donned , PLSS operat ing . Amb ient pres
sure at vacuum . 
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STEP  P RO C E D U R E  R EM A R K S  

e .  Set fan switch to OFF . 

f .  Set PLSS mode-selector switch to position ' o  ( OFF ) . 
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STEP  P R O C E D U R E  

4. 7 PLSS RECHARGE AND FEEDWATER REMOVAL PROCEDURES 

4 . 7 . 1  Battery Replacement 

a .  If  RCU is  connected electri cally t o  the PLSS , all elec
trical controls must be in OFF position before connecting 
or disconnecting battery cable . 

PLSS pump switch OFF 

PLSS fan switch OFF 

PLSS mode selector switch position 0 ( OFF ) 

b .  Rotate PLSS main battery cable 90° CCW and remove from 
battery . Remove protective cover from main battery cable 
stowage connector and stow on battery ( pull knob on 
battery locking device outward and slide down to unlock 
battery ) .  

c .  Remove old battery from �LSS and stow . 

d .  Obtain replacement battery , remove dust cap , aline battery 
on battery foot , and slide into place in PLSS . 

e .  Pull knob on battery locking device outward and slide 
up to lock battery . 

f .  Connect PLSS main battery cable to battery . 

4 ,  7 PLSS �ECHARGE AND FEEUN'ATER REHOVAL PROCEDURES 

� .  , ,  � 

R EM A R KS 

The PLSS recharge procedures consist of bat
tery replacement , LiOH cartridge change , 
oxygen system recharge , and feedwater reser
voir recharge . Oxygen and feedwater recharge 
procedures are given in the 1M AOH . I > 
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STEP  P RO C E D U R E  

g. Verify battery lift strap snapped in a loop. 

h. Insert PLSS hose stowage strap through lift strap loop 
and stow. 

4 . 7.2 Removal of LiOH Cartridge From Stowage Container 

a. Verify that green marking on indicator pin is visible 
on cover of stowage container. 

b. Lift ring and remove tape from r elief valve. 

c. Depress relief valve button until indicator pin 
retracts. 

d. Pull ring to remove locking hooks. 

e. Lift off cover. 

f. Check temperature indicator on end of LiOH 
cartridge. 

g. Verify that 130° F temperature monitor dot is 
white. 

4 .  7 PISS RECHARGE AND F'EEDWATER REMOVAL PROCEDURES 

R EM A R K S  

Decal : 

@ @ @ @  
ll0°F 

Decal : 

120°F 130°F 140°F 

Center turns black at 
rating shown 

CAUTION 

Do not use cartridge if green marking on 
indicator pin is not visible. 

TO OPEN:  

1 .  Lift ring and remove tape from relief 
valve. 

2. Depress relief valve button until indi
cator pin retracts. 

3 .  Pull ring to remove locking hooks. 
4. Lift off cover . 

� .., 
0 
r
r-
0 
0 ..,: 
m 
,., n  
� (I)  -t O 
o >.  
z � 
(I) CD 
::z:: � 
,.. i:i z 
o H II:ICII H Q H 
0 
� 
m 
� 
c: 



lloll 
·-•••m 

"' 
> 
(I) 
n 
0 

STEP  P RO C EDU R E  

4 . 7 . 3 LiOH Cartridge Chan�e 

� 1 a .  Verify PISS o 2  shutoff valve is  OFF . 
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b .  Remove thermal insulation from the canister cover. 

c.  Depress cover lock . 

d .  Rotate �anister cover CCW until alinement mark on cover 
is alined with the open mark on canister . 

e .  Remove cover by pulling from canister . 

f .  Grasp drop handle and rotate contaminant control cartridge 
CCW until alinement marks on cartridge and canister 
assembly are alined.  

g .  Pull spent contaminant cartridge out of canister.  

h .  Obtain replacement cartridge , grasp drop handle , aline 
marks , and insert replacement cartridge into canister 
until it bottoms . 

i .  Rotate cartridge CW approximately 90° until  marks are 
alined to lock into position . 

j .  As certain that alinement marks on both parts of the cover 
are alined. Grasp cover by handle and depress cover lock . 

k .  Aline the alinement marks on canister cover with the 
11 open11 mark on cover.  

4 . 7 PLSS RECHARGE AND FEEDWATER REMOVAL PROCEDURES 

R EM A R K S  
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STEP  P RO C E D U R E  

1 .  Insert cover in cani ster . 

CAUTION 

Do not force cover into canister if slightly 
misalined as thi s may damage cover seal . 

� First , aline cover properly . 
"< 
t:; m. Rotate cover CW until alinement mark on cover is  alined 
$ with " closed" mark on canister . 
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n .  Resnap insulation flap over canister cover . 

4 .  7 PLSS RECHARGE AND FEEDWATER REMOVAL PROCEDURES 

R EM A R KS 
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STEP P ROC EDU RE  

4 . 8  PURGE VALVE OPERATION 

4 . 8 . 1  Activation Procedures for Purge Valve 
' 
I 

a.  

b .  

4 . 8 . 2  

Remove pull pin by grasping the red apple and pulling 
with about 20 pounds of force . 

Squeeze the two locktabs  on the purge valve barrel 
simultaneously . The valve will now pop open . 

Flow Adjustment Procedures 

a .  To adjust from HIGH flow t o  LOW flow,  depress  gold button 
on face of purge valve and rotate unti l  it stops ( 45° ) in 
direction indicated on purge valve face (top of flange 
moves t o  creYIIIlan 1 s left ) . 

b .  To adjust from LOW flow t o  HIGH flow ,  depress gold button 
on face of purge valve and rotate unt i l  it stops ( 4 5° ) 
in direction indicated on purge valve face (top of flange 
moves to creYIIIlan ' s  right ) . 

4 . 8 . 3 Shutoff Procedures 

a. Squeeze the two locktabs simultaneously and push in the 
purge valve barrel . 

b .  Release the locktabs while st ill pushing on the barrel un
t i l  the locktabs are engaged • 

c .  Confirm purge valve closing , either by flow changes or by 
visually confirming the barrel is no longer ext ended . 

4 . 8  PURGE VALVE OPERATION 

R EMARKS  
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STEP P ROCEDURE  

4 . 8. 4  Purge Va1ve Removal Procedures 

a. 

b .  

c .  

� .  

Release gas connector lock-lock . 

Lif't gas connector locktabs and rotate to release 
position .  

Remove purge valve from gas connector. 

4 .  8 PURGE VALVE OPERAT'ION 

R EMARKS 
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S TEP  PROCEDURE  

4 . 10 EMU INFLIGHT MAINTENANCE 

4 . 10 . 1  PGA and LEVA Inflight Examinat ion and Maintenanc e 

4 . 10 . 1 . 1  PGA and LEVA Inflight Examination 

During a mission , the PGA and LEVA should be examined 
for wear and poss ible damage . A detailed examinat ion 
should not be attempted unless damage to a component 
is suspected. If damage is obvious , a more detailed 
examinat ion and analysis should be performed. 

The PGA and LEVA should be inspected for the 
following : 

a .  Loose or broken stitches 

b .  Rips � snags , and abraded areas 

c .  Sharp edges and scratches 

d .  Damaged seals or 0-rings 

e .  Proper position and security of components 

f .  Lack of lubrication 

g. Cleanliness 

0 Inflight repairs on items found to be discrepant are 
m possible in certain instances , dependent upon the 

I � provisions of the EMU maintenance kit . 

4 .10 EMU INFLIGHT MAINTENANCE 

R EMARKS  

This sect ion c ontains procedures for 
examining , cleaning , lubricating , and 
repairing of PGA and LEVA components 
during flight . 
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STEP P ROCEDURE  

4 . 10 . 1 . 2 PGA and LEVA Inflight Maintenance 

a .  Cleaning and ant ifog treatment of pressure helmet , helmet 
shield , and LEVA viewing areas . 

1 .  Cleaning of pressure helmet and helmet shield 
viewing areas ( finger prints , smears , etc . and 
n.ot lunar dust ) . 

CAUTION 

This procedure should not be used on 
LEVA as coatings may become damaged . 

( a ) Cut antifog pad container open and extract pad . 

( b )  Apply heaviest possible film of solut ion ,  with
out causing runs . to all inside and out s:ide view
ing areas , using a cont inuous straight line 
motion . 

( c ) Immediately wipe clean , and buff with drying 
towel from EMU maintenance kit until visibly 
clear . 

2 .  Cleaning of dust part icles from the LEVA and pressure 
helmet 

( a )  Cleaning lunar dust from LEVA in a pressurized 
cabin .  

( 1 )  Blow dust off LEVA . 

( 2 )  Pat LEVA softly ( DO NOT WIPE ) with a wet 
drying t oweL 

4 . 10 EMU INFLIGHT MAINTENANCE 

R EMARKS 

An alternate step ( 1 )  would b e  t o  brush LEVA 
1' with camera lens brush . 

)> 
""0 0 
..... 
..... 0 
0 
.., m 
:10 0  > u.  
-1 0  
- '  o ,.  
Z •  
cn ;;:  

:I: �  > � z
C H  ., ::: 0 0 
� 
m 
� 
c 



.. � (It 
n 
0 � 
-4 
m 

� 
1-' \0 0\ \0 

n 
:t: 
,... z 0 
m 

0 
,... 
-4 
m 

§ 
C1) 

tO --.:.1 1-' 
., 
,... 0 
m 

STEP P ROC EDU RE  

( 3 )  Wipe LEVA soft ly with a clean , damp drying 
towel . 

(b ) Cleaning lunar dust from LEVA wh ile EVA 

NOTE : If the crewman ' s  vision is obscured 
by lunar dust , raising the vi sor t o  
provide visibi lity within the pro
tection of the sun shade should be 
attempted first . 

. Wipe LEVA softly with a glove gauntlet , beta 
bag,  flag , etc . 

( c )  Cleaning lunar dust from pressure helmet in a 
pressurized cabin . 

( 1 )  Blow dust off pressure helmet 

( 2 )  Pat pressure helmet softly with an antifog 
�d 

( 3 )  Pat pressure helmet unt il dry with a drying 
t owel . 

3 .  Antifog treatment of pressure helmet 

( a )  Cut ant ifog pad container open and extract pad . 

(b ) Apply heaviest pos sible film of solution � without 
causing runs , on all ins ide viewing areas using a 
continuous straight line motion .  

I b ( c ) Immediately wipe dry and buf f  with drying t owel . 

4 . 10 EMU INFLIGHT MAINTENANCE 

R EMARKS  
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STEP PROC EDU R E  

NOTE : If the pressure helmet cleaning 
procedure ( al )  has j ust been com
pleted, steps 3b and 3c may be 
omitted. 

( d )  Apply second coat as in step 3b using clean 
� ide of anti fog pad . 

( e )  Immediately wipe dry and buff with a new drying 
towel unt il  visibly clear . 

b .  Maintenance of seals and 0-rings 

1 .  Removal o f  seal or 0-ring 

( a )  Fit the contoured end of the s eal removal 
tool between the seal 0-ring and seat . 

(b ) Rotate the tool circumferentially around until 
the seal 0-ring is  free of the recess , and re
move tool and 0-r ing . 

2 .  Inspecti on of removed seal or 0-ring 

( a )  Inspect removed seal and 0-ring for cuts , 
abrasions , or breaks in surface as well as 
irre��larities in shape . 

( b )  If  seal and 0-ring are not faulty , lubricate and 
install . Replace if 0-ring is faulty . 

3 .  Lubrication of seal and 0-ring 

( a )  Obtain lubrication pad from maintenance kit . 

4 .10 EMU INFLIGHT MAINTENANCE 

R EMARKS  

Coat one helmet with one pad . 

All accessible seals and 0-r ings may be 
lubricated in flight . 
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STEP P ROCEDURE  

(b )  Wipe seal and 0-ring with pad , being careful 
not to get lubricant on any other part of PGA . 

4 .  Installation of s eal and 0-ring . 

( a ) Cut the pouch in the maintenance kit to remove 
replacement seal and 0-ring . 

CAUTION 

Use care to avoid cutting the 
seal and 0-ring . 

(b ) Remove replacement and lubricat e .  

( c ) Install seal and 0-ring into opening .  

c .  Bladder R epair 

Small punctures in the bladder portion of the PGA 
may be repaired in flight provided the structural 
integrity of the PGA is . not greatly impaired. 

l .  Determine location o f  leakage and obtain a repair 
patch from maintenance kit . 

2 .  Cut repair patch to desired s ize . The repair 
patch shall not extend more than one-fourth inch 
beyond the damaged area . 

R EMARKS  

The seal removal tool can be us ed t o  facil
itate installation of seals . 

Punctures of suffi ci ent magnitude to degrade 
the restraint quality of the glove bladder 
may be repaired by · a  patch .  However ,  the 
glove wi ll not �e us ed but retained for 
emergency use �  

l f
L-----------------------------------------------------�------------------------------------� 

4 . 10 EMU INFLIGHT MAINTENANCE 
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STEP P ROCEDURE  

3 .  Remove backing from patch and place adhesive 
side of patch over damaged area . The patch 
shall be ' applied t o  ins ide of PGA . 

4 .  Apply pressure to ensure positive bond . 

4 . 10 . 2  Bioinstrumentation Inflight Repair 

a. ReplacPment of loose electrode 

1 . Remove all trace of old electrode paste from 
electrode site . 

2 .  Replace existing electrode using paste 
P /N SEB42100014 and electrode attachment 
ass embly P /N SEB42150035 . 

3.  Cover electrode with micropore 
covering P /N SB-AE-005408.  

b .  Replacement of electrode harnes s 

1 .  Obtain spare electrode harness , and attach each 
electrode as des cribed in step 4 . 8 . 2-a. 

2 .  Attach electrode harness to  signal conditi oners . 
The connectors should be finger tight . 

CAUTION 

Do not overtighten connectors . 

R EMARKS  

Located i n  medical access ories kit . 

Located in medical access ories kit • 

l f L ____ __l_ ___ � 

4 . 10 EMU INFLIGHT MAINTENANCE 
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STEP P RO C EDUR E  

c .  Permanent removal of bioinstrumentation system 

Remove bioi nstrumentation system and cover exposed 
end of the PGA electrical umbili cal and/or T-adapter 
cable with tape P /N SEB12100050-201 ( on board ) . 

4 . 10 EMU INFLIGHT MAINTENANCE 
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STEP  PROC EDURE  

4 . 11 MISCELLANEOUS PROCEDURES 

4 .11 . 1  PLSS Gas Trap Activati on 

a. EV activation ( by other crewman ) 

l .  Shi ft PLSS t o  extreme le ft • 

2 . Open gas trap guard. 

3.  Depress gas trap button for 5 seconds then release . 

4 .  Close guard. 

5 .  Realine PLSS . 

b .  Pressuri zed cabin activation with PLSS doffed 

1 .  Connect PLSS multiple water connector to s uit 
connector. 

2 .  Switch PLSS pump to ON . 

3 .  Cycle H20 diverter valve slowly ( three t imes ) .  

4 .  Switch PLSS pump to OFF . 

5 .  Dis connect multiple water connector from suit • 

6 .  Connect IM water supply hose to  PLSS fill connector 
and open supply valve . 

7 .  Open g as  trap guard. 

4 . 11 MISCELLANEOUS PROCEDURES l 

R EMARKS 

Cooling should be improved in 3 minutes . 
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STEP P RO C E D U R E  

8 .  Depress gas trap button unti l  water is observed 
at the vent on top of the gas trap ;  then release .  

9 .  Close guard. 

10 . Close LM water supply valve and dis connect supply 
hos e .  

11. Replace fill connector cap .  

12 .  Close PLSS recharge access door. 

4 . 11 . 2  Camera Mounting on RCU 

a.  Outsi de IM beginning of EVA 

1. Crewman receives camera with mounting bracket 
attached. 

2 .  Crewman will center the camera bracket ( female ) 
at the front center of the RCU and mate the 
two brackets ( camera and RCU halves ) • 

3. Push camera and bracket down until lock is  in place . 

b .  Release of camera and bracket ( assumes crewman unassisted) 

l. Place right hand under camera and bracket and apply 
a small force upward. 

2 .  P lace left thumb or forefinger on tab release lever 
on front of RCU. 

R EM A R K S  
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4 . 11  MISCELLANEOUS PROCEDURES 
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3 .  Push release lever t o  the right whi le applying 
upward force from base of camera and li ft camera 
from RCU mounting. 

4 . 11 . 3  BSISS Bag to PLSS Donning 

a .  Insert BSLSS t ether pins i nto PLSS upper hard point 
mounts (bag is oriented so that pip pin on end of 
longer s trap is in mounting hole near auxiliary 
feedwater t ank ) . 

b .  Depress  head of t ether pins and complete insert ion . 

c .  Attach doffing tethers as desired . 

4 . 11 .  4 BSLSS Bag to PLSS Doffing 

a.  Grasp end of doffing tethers . 

b .  Extend tethers unt il tether pins are released . 

c .  Dis card or stow BSLSS a s  applicable . 

4 . 11 . 5 BSLSS Stowage on LRV 

Hang the BSISS on the back of the IMP s eat on the 
LRV. This is  done by looping the Velcro strap 
att ached to the seat back through the BSISS bag strap 
and mating with the Velcro on the front of the seat 
back . 

4 . 11 MISCELLANEOUS PROCEDURES 

a.  

b.  

R EMARKS 

One BSISS for two crewmen . 

Assis tance of second crewman required 
to don BS.LSS . 

c .  Both crewmen EV on lunar surface . 
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STEP P ROCEDUR E  

4 . 11 . 6  BSLSS Donning and Activat ion Procedure 

a .  Remove BSLSS assembly from stowage . 

b .  Attach tether (adj acent t o  flow divider ) to the left 
PGA LM restraint ring of crewman which has operational 
PLSS . 

...... 
'8., 1 c .  Remove dust cover from H2o flow divider . 
\0 
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d .  

e .  

f .  

g .  

h .  

i .  

Disconnect PLSS H20 connector from the PGA with operating 
PLSS .  

Connect BSLSS H2o flow divider to  the PGA with operational 
PLSS . 

Turn off pump of failed PLSS . 

Disconnect PLSS H20 connector from the PGA with fai led 

PLSS , and secure . 

Disconnect BSLSS H20 connector from H20 flaw divider . 

Attach other tether t o  the right LM restraint · D-ring of 
the crewman with nonoperational PLSS . 

j .  Connect BSLSS H2o connector to the PGA with failed PLSS . 

k .  Connect operati onal PLSS water connector t o  H20 flow 
divider . 

4 . 11 . 7 BSLSS Disconnect Proc edure 

� �  a. D is connect BSLSS voter c onnector from PGA vith failed PLSS . 

4 . 11 MISCELLANEOUS PROCEDURES 

R EMARKS  

As sumpt i on :  Operational PLSS on the right 
side of the non-operat ional PLSS . 

The following guides should be followed when 
attaching either of the BSLSS or PLSS wat er 
c onnectors to the PGA , or the PLSS water 
connector to the BSLSS H2o flow divider . 

Attach H20 connectors on buddy basis : 

a .  Buddy crewman insert male connector 
into vacant female connector on PGA 
or BSLSS flow divider . 

b .  Buddy place one arm and hand behind 
assi sted crewman for stab i lization .  

c .  Press male connector into female con
nector until  lock ring is  actuated . 
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STEP PROCEDURE  

b .  Disconnect t ether from each crewman ' s  PGA 1M restraint 
attachment . 

c .  Crewman with fai led PLSS r eady t o  ingress LM .  

d.  Disconne,ct PLSS water c onnector f'rom BSLSS water flow 
divider . 

e .  Disc onnect BSLSS wat er flow divider connector from PGA . 

f .  Dis card BSLSS . 

g .  Connect operational PLSS water c onnector t o  PGA . 

h .  Crewman with operat ional PLSS ready t o  ingress LM .  

4 . 11 . 8  Donning and Doffing Helmet Shield 

4 . 11 . 8 . 1  Donning Helmet Shield 

Expand sh ield slip hole over helmet feedport , 
rotate opposite s ide over helmet , and allow to 
contract into plac e . 

4 . 11 . 8 . 2  Doffing Helmet Shield 

Expand shield , rotat e about feedport , and 
dis engage from feedport . 

4 . 11 . 9  Donning and Doff'ing Neck Pam 

4 . 11 . 9 . 1  Donning Neck Dam 

4 . 11 MISCELLANEOUS PROCEDURES 

REMARKS 

The neck dam i s  donned before water egress  
to prevent wat er from entering the open 
neck area of the TLSA . 
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STEP  P RO C E·D U R E  

a .  Place helmet-attaching ring lock assembly in ENGAGE 
position . 

b .  Slip neck dam over head so that eyelet tab is forward . 

c .  Aline neck dam ring eyelet tab with index marks on 
helmet-attaching ring and snap tab in place . 

d .  Continue pushing other tabs down into place until all 
tabs of neck dam are latched . 

e .  Place the lock assembly into LOCK. 

4 . 11 . 9. 2  Doffing Neck Dam 

a .  Unlock helmet-attaching ring and separate neck-dam . 

b .  Pull neck dam over head . 

4 . 11 . 10 Insuit Drinking Device ( ISDD ) Installat ion and Use 

4 . 11 . 10 . 1  I SDD Installation 

a .  Remove the ISDD spacecraft overwrap by cutt ing with 
scissors along one edge of the wrapper just inside any 
of the heat-sealed s eams . Remove the device and discard 
the overwrap . 

b .  Remove the PGA liner from its Velcro and snap attachments 
in the frontal area of the PGA neck ring . 

R EM A R K S  

The neck dam is us ed only for water egress . 
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Preferred method is t o  install ISDD prior t o  
donning PGA . If gas i s  entrapped within the 
ISDD , actuate the mouthpiece t i lt velve , l .m gent ly squeeze the bag to expel the entrapped � 
gas , and then allow the mouthpiece t ilt valve C 
to return to  the closed pos it ion . This pro
cedure ma,y also be performed following 
4 . 11 . 10 . 2 . C , i f  required. 
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STEP P ROCEDURE  

c .  Ins ert the ISDD (mout hpie c e  t o  crewman 1 s left ) into the 
PGA neck opening between the l ine r and suit b l adder , 
pos it i on ing the mouthpiece as d e s ired by crewman pr ef
e renc e .  Onc e  po s i t i oned ,  pre s s  th e Velcro hook of th e 
I SDD onto the Velcro pile on the suit b ladder . 

d .  Replac e the liner int o pos i t i on , and attach the V el cr o  
h ook o n  th e l iner to the Velcro pile on the Vel c ro p i le on 
the I SDD . Replace any l iner snaps r emoved in s t ep b that 
are not c overed by the Ve lcro of the I SDD . 

e .  Pr oceed with PGA donning . 

4 . 11 . 10 . 2 ISDD Filling 

a. Insert the water di spenser i nto the I SDD fill valve . 

b .  Depres s  the trigger of the water di s penser an d  t i lt the 
ISDD mouthpi ece t i lt valv e . Cont i nue to fill the dev i c e  
unt il wat er vent ing i s  noted at the mouthp i e c e . 

c . Releas e the wat er di spens er trigger , allow the mouthpiece 
t i lt valve to return to the c losed pos i t ion , and remove 
the wat er di spenser from the I SDD f i l l  valve . 

d .  Proc eed with pre-EVA preparat i ons and donn i ng o f  PGA helrne1 
and gloves . 

4 . 11 MISCELLANEOUS PROCEDURES 

R EMARKS  

The f ill valve of the I SDD i s  i dent i cal to 
that ut i l i z ed on the Apollo rehydratable food 
packages and operat e s  in the s ame manner . 

The fo llowing alt ernat e s e quence may be 
ut i l i z ed for gr ound operat ions and in the 1M 
on the lunar surfac e between EVA peri od s . 
With the I SDD i nstalled i n  the PGA , f i ll I SDD 
to the label f i l l  li ne expell i ng entrapped 
gas through the mouthpiece t i lt valve and 
then don the PGA. 

.. 

). 
"'V 
0 
.... 
.... 
0 
0 "'V m 
:�e� n  )o- (1) -t O 
- I  0 > 
z � 
(I) (X) 
::t �  
)- 'i:j  z -
0 H 
"" � 
0 
0 
� 

I 

m 
� 
c 



Gil 
> en 
n 
0 
> -4 m 

t 
t:: 0\ \0 

STEP  P RO C E D U R E  

4 . 11 . 10 . 3  ISDD Drinking 

a.  Turn head to the left and grasp the ISDD mouthpiece in the 
mouth .  

b .  Act ivate the ISDD mouthpiece tilt valve by bending the 
mouthpiece tube , and suck water up the tube as if us ing 
a straw.  

c .  After obtaining sufficient water , release grasp on the 
device mouthpiec e .  

4 . 11 . 10 . 4  ISDD Doffing 

Q a .  Remove the PGA ·liner from it s Velcro/snap attachments and 
> the ISDD Velcro in the frontal area of the PGA neck 
Z opening . 
0 m I b .  Grasp the ISDD by one end of the Velcro , and remove the 
0 devi ce from the PGA. 
> 
;;: 1 c .  Replace the PGA liner to its mating Velcro and snaps . 

c.. g � 
1-' \0 -.1 1-' 

4 . 11 MISCELLANEOUS PROCEDURES 

R E M A R K S  

The ISDD may be refilled as required i n  ac
cordance with section 4 . 11 . 10 . 2  prior to  
each sub sequent EVA period. 
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STEP  PROCEDURE  

4 . 11 . 11 OPS Oxygen Usage for Metabolic Makeup -- 1M  and CM 

a .  Verify OPS 02 connector locked in stowage plate . 

b . .  Move OPS actuation lever to ON . t l  c .  Use as required • and then move OPS actuating lever to OFF . 

I-' \0 0\ \0 I 4 . 11 . 12 OPS Bleed Down - 1M and CM 
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a. 

b .  

Verify that OPS actuation lever i s  OFF . 

Unstow UPS o2 connector :from . o2 connector stowage plate . 

CAUTION 

Do not unstow access flaps as they provide 
hose restraint . 

c .  Move OPS actuation lever to ON . 

d .  Use as required , and then move OPS actuation lever to 
OFF . 

R EM A RKS 

Flow rate i n  this mode i s ·  approximately 
0 . 3  lb/hr . 

Flow rate in this mode i s  approximately 
250 lb/hr at 5880 psi . 

I f  �------------------------------------------------------------�--------------------------------------------� 

4 . 11 MISCELLANEOUS PROCEDURES 
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C SD -A -7 8 9 -(2 ) ill 
A PO L LO O P E RAT IO N S  H A N D BO O K - EM U 

5 . 1 INTRODUCTION 

SECTION 5 

EMU MALFUNCTION PROCEDURES 

FOR LUNAR SURFACE EVA 

5 . 1 . 1  The malfunct i on procedures encompass the recognition , diagnos i s , 
and corrective acti on for system malfunctions . In most c as e s , 
the crew i s  alerted to a malfunction condition by indicat ors 
and gages . The malfunction analyses do not contain s oluti ons ; 
such s oluti ons are found in mi s s ion rules . The procedure s  in 
this s ection cover s igni fi cant s ingle failures and are not 
intended to replace the detai led fai lure modes-effe cts analyses 
publi shed in oth er documents . 

5 . 1 . 2  The malfun ction procedures are for use during Apollo mi s s i ons 
where an EMU having an SV 706100-7 PLSS will be worn . The 
procedures have been clas s i fi e d  as ( 1 )  emergency , ( 2 )  EVA , 
and ( 3 )  post-EVA. ( The post-EVA peri od c ommences when the 
1M cabin pre ssure reache s 3 . 5  psia . ) 

5 . 1 . 3 For maximum s afety , all emergency procedures should b e  memori zed 
s o  acti on can be taken immedi ate ly when the malfunct ion occurs . 
The EVA procedures do not need t o  be memori zed since they ar e  
provi ded through voi ce communi cations except for s teps which 
cover EVA procedures for los s  of voi ce communication s . 

5 . 1 . 4  The post-EVA procedures are designed to extract a maximum amount 
of informati on on any observed anomaly since th e PLSS /OPS and 
as s ociated hardware would not normally b e  returned to earth 
for postflight analys i s . The emergency procedures are devi s ed 
s o  that t elemetry i s  not us ed b ecaus e telemetry data may not 
be available to the crewman . ( Telemetry should b e  employed 
to ai d the emergency procedures ,  however , if it is pos s ible 
to do s o . ) 

5 . 1. 5  The procedures and remarks are representative of a nominal EMU .  
Values aad quantiti es , whi ch are characteris t i c  o f  an i ndividual 
EMU and whi ch can b e  established only be testing the actual 
EMU to be used in the flight , are underlined in each c as e .  

8 A S I C  D A T E  _M_a::r_19_6_9 __ _ C H AN G E  DATE  June 1971 PAG E �  
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C S D -A - 78 9 -(2 )  m 
A PO L LO O P E RA T IO N S  H A N D BO O K - EM U 

5 . 2  FORMAT OF MALFUNCTION PROCEDURES 

5 . 2 . 1  Malfunct i on procedures are pres ented in the format of logic-flow 
b lock di agrams . Diagram blocks represent procedural steps . 
Thos e blocks outlined with double lines and containing capi t al
i zed statements indicate system failures . Within blocks , state
ments preceded by black dots ( • ) indi cate requi red ac:ti ons . 

5 . 2 . 2  The malfunction procedures are presented i n  three columns headed 
SYMPTOM , PROCEDURE , and REMARKS . A description and use of each 
of these c olumns is as follows : 

SYMPTOM 

PROCEDURE 

REMARKS 

The primary purpose of the symptom column 
is  to  give a first indi cat i on of the mal
funct i on as received by either the crew 
or telemetry . The pos s ible causes of the 
malfunct i on are indi c ated in thi s c olunm .  

The procedures column presents a step-by-s t ep 
log i c-flow diagram of actions and dec i s i ons 
used to i solate or c orrect a malfunc t i on 
symptom .  The remote-event number symbols 
are us ed to reference items to  the REMARKS 
c olumn or to refer t o  other procedural steps . 

Thi s  column wi ll inc lude the following i n
format i on :  

a .  Amplifying additional remarks related 
t o  the symptom , such as relief valve 
vents at psid . 

b .  Ampli fying remarks whi ch relat e t o  a 
dec i s i on and/or action items . 

c .  Explaining resultant system status or 
operat ional capability after a fai lure 
has been ident i fied .  

d .  Caut i oning or warning , as neces sary , 
t o  cover condi ti ons that may exi st 
because of a failure 

B A S I C  DATE  __ Ma_;,y_l9_6_9 __ _ C H A N G E  DATE  June l97l PAG E �  
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A PO L LO O P E RA T IO N S  H A N D BO O K - EM U 

5 . 3 MALFUNCTION SYMPTOMS FOR EMU USING PLSS SV 706100-7 

Symptom 

EMU 1 - Warning t one ON and low vent flow flag "P" 
(vent-F ) . . . . . . . . . . . . . .  , , . 

EMU 2 - Warning ton e  ON and low PGA pressure flag "O" 
( PRES - "o" ) . , . . . , , , . .  , 

Page 

5-5 

5-7 

EMU 3 - Warning tone ON and high 02 flow flag "O" 
( 02-"0" ) . . . . . . . • • . 5-10 

EMU 4 - Warning tone and low feedwater pr essure flag "A" 
( H20- "A" ) wh ile us ing primary feedwater . . . . • 5-12 

EMU 5 - Warni ng tone and low feedwater pres sure f lag "A" 
( H20-"A" ) whi le using auxiliary feedwat er 5-14 

EMU 6 - Warning tone with all warning flags CLEAR 5-16 

EMU 7 - PGA pres sure gage < 3 . 7  psid and apparent ly stable 
and everything else normal • • . . . . • • • 5-18 

�u 8 - PLSS o2 quantity indi cator abnormal reading 5-19 

EMU 9 - PGA pres sure gage > 4 . 0  psid 5-20 

EMU 10 - Loss of pump noi s e  

EMU 1 1  - Inadequate cooli ng o f  crewman . 

�ru 12 EVA-1 los es voi ce from MSFN ( EVA-1 has 
voi c e  from EVA-2 )  . . • . . . • . . . . 

EMU 13 - EVA-1 loses voi ce from MSFN ( EVA-1 does 
not receive voi c e  from EVA-2 ) . . . • • •  

EMU 14 - EVA-1 los e s  voi c e  from EVA-2 ( EVA-1 has 
voic e  from MSFN ) . . . . . . . . . . . • •  

EMU 15 - EVA-2 loses voice from MSFN ( EVA-2 
receives voice from EVA-1 )  . . . . , . . •  

EMU 16 - EVA-2 los es voic e  from MSFN ( EVA-2 
does not receive voi ce from EVA-1 ) . . . • 

EMU 17 - EVA-2 los es voic e  from EVA-1 ( EVA-2 
has c omm . with MSFN ) . . • . • • . .  

EMU 18 - Los s of voi ce comm . witn EVA-1 , EVA-2 , 
or MSFN ( two-man EVA ) ( comm . restorati on procedure ) 

EMU 19 - EVA los es voi ce from 1M . . • . . 

5-21 

5-22 

5-24 

5-2 5 

5-27 

5-29 

5-30 

5-32 

5-34 

5-35 

B A S IC DATE  May 19.99- CH AN G E  DATE  June l97l PAG E 2=L  
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A PO L LO O P E RA T IO N S  H AN D BO O K - EMU 

Symptom 

EMU 2 0  - 1M los es voi ce from EVA . . . . . 

EMU 2 1 - GT8168P/GT8268P PGA pres sure < 3 . 7  psid and 
apparent ly steady ( no warning t one ) • • • .  

EMU 22 - GT8168P/GT8268P PGA pres sure > 4 . 0  p s id 

EMU 2 3  - GT8182P/GT8282P PLSS 0
2 

pres sure abnormal 
( no warning tone ) . • • • . . . . . . . · . . 

EMU 2 4  - GT8110P/GT8210P feedwat er pre ssure < 1 . 2  psia 
(no warning t one ) whi le us ing primary feedwat er 

EMU 2 5  - GT8110P/GT8210P feedwat er pre s s . < 1 . 2  psia ( no 
warnin g  tone ) whi le us ing a�xiliary feedwater 

EMU 26 - GT8154T /GT8254T LCG H
2

o t emperatur e  > 50° F 

(with divert er valve in MAX COOLING position and no 
warning t one ) • . . . .  

--

.
--

. . . . . . . . . . . 

EMU 2 7  - GT8196T/GT8296T LCG H
2

0 6T > 11° F (maximum 
d ivert er valve pos ition )  . • . . . . . . . . . . .  

EMU 28 - GT81 40C/GT8240C PLSS battery current 
> 3 . 0  A ( no warni ng tone ) . . . . . . . . . . 

EMU 29 - GT8140C /GT8240C PLSS batt ery current 
<2 . 3  A ( no warning tone ) . • . . . . . . . .  

EMU 30 - GT8141V/GT8241V PLSS batt ery voltage 
<16 . 0  V de ( no warning t one ) . . . . . . . . 

EMU 31 - GT8170T/GT8270T 02 t emperature <38° F 
(no  warning tone ) . • • • . . . . • . . . . 

Page 

5-37 

5 - 39 

5- 4 J  

5-41 

5-4 3 

5-4 4 

5-45 

5-46 

5-47 

5-49 

5-51 

5-53  

EMU 32 - GT8170T/GT8270T 0
2 

temperature > 50° F and ris ing 
(no warning tone ) , . . • • . . . . . . . . . 5-54 
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A P O L L O  O P E RATI O N S  H A N D B O O K - E M U  

SYMPTOM : 
EMU 1 I 

I 
(,.-------, 1 

Warr.ing tone ON I _:j 
and lo�< vent r- • 1 Cycle 
flo• flag "p" fan OFF /ON 
(VENT-P) Lo�< vent flow 

'-------..J I flag CLEAR 
after 10 sec 

I NO
-

P R O C E D U R E  

EMERGENCY PROCEDURE 

� 
FAN 
SWITCHED 
OFF INAD
VERTENTLY 

� 
e Actuat e 

� OPS 

e , Open 
purge valve 
to LOW FLOW 

L----------------------------
hOtue.ting 
rararneter: 
Vent flow 
<4 . 0 to 5. 3 
acfm for >5 sec 

1 
.I 
I 
I 

Possible causes : I 
a .  

l' .  

c .  

d . 

Fan OFF or 
degraded 

Battery 
degraded 

High PGA bP 

I 
I 
I 
I 

flow sensor ( 
failed on or I shifted set 
point 

Low vent 

I 

I 4 I f-J GT8140C/ 
GT8240C PLSS 
battery cur
rent >.l:..Q. A 
or <_g_J A or 
GT8fbP'f/ 
GT8270T 02 
temp <38° F 

� 
GT8141Y/ 
GT8241V 

NO 

PLSS battery 
volta;;e 
<16 .0 V de 

NO 

� FAN FAILED � OR DEGRADED 

FAILING 
BA'I'I'ERY 
CAUSED FAN 
DEGRADATION 

EVA PROCEDURE 

e .  Flov re
stri ction 
PLSS vent 
loop 

in 
r-----�----------------------

POST-EVA P ROCEDURE 

I 

To step 8 
next page 

R EMARKS 

The ClPS 
regulates 
at 3.7 ± 0 . 3  
psid 

A tull OPS 
vill provide 
a minimum 
or 1 . 25 .hours 
operation at 
4 lb/hr rlov 
at 50° to Bo0 r 
inlet temperature 
vith purge valve 
open to LOW FLOW 
pos ition. 

B A S  I C DATE __ M.....:�:.._l_%_9 __ C H A N G E  DATE t1JUNE 1971 ___ PAG E ----"-'$-"-.:5 
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C S D -A -789- (2 )  m 
APOLLO O P E R A T I O N S  H A N D BO O K -EMU 

! P R O C E D U R E  

r POST-EVA P ROCEDURE (Continued) 
I ,I 

l m  I e Low vent 

I 
flaw sensor check 

e Repressurize IJol 
. •. PLSS 02 - OFF 

I e Doff helmet and gloves 
e Disconnect CPS and 
e CPS o2 - OFF 

e Connect blue LM ECS and I purge valve 
red PGA gas connectors f(ll I e Connect red LM ECS and � blue PGA gas connectors LOW VENT FLOW SENSOR 

e Activate ECS <30 sec SHIFTED SET POINT OR } t==�w�w�ve�n�t�fl�o�w=f�l�s�g�'�'P�"====j-�����FA�I�L�E�D�C�L�os�rn���� 
NO 

� HIGH PGA liP , OR FAN PERFOR-MANCE DEGRADED , OR SHIFT IN LOW VENT FLOW SENSOR SET POINT 

YES 

R E M A R K S  

Il l 
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A PO LLO O P E R A T I O N S  H A N D BO O K -EMU 

SYMPTOM P R O C E D U R E  

EMU 2 I EMERGENCY PROCEDURE 
I 
I 

Warning tone 1 1  ...------. 1 
ON and low ..;;;.J 
PGA pressure ��----� e Actuate 
flag "O" OPS 
( PRES - "O" ) 

Actuating 
parameter : 

PGA pressure 
< 3 . 25 
± 0 . 15 psid 

I 
I 
I 
I 
I 

Low PGA 
pres sure flag 

CLEAR 

NO 

LOW PGA 
PRESSURE SENSOR 
FAILED ON 

L _ _ _ _ _ _  _ 

Possible causes : 

a. Dill leak r 
b .  Low PGA J pres sure sensor 

failed ON I 
�- e Verifv PGA 

pres sure �a�e and 
GT8168P/G7826SP 
PGA pressure 
> 3 . 4  psia and 
shut off OPS 

---------- -

EVA PROCEDURE 
.--.-----'L-_::..___, � e Verify PGA 

pressure gage and 
r- GT8168P/GT8268P 

PGA pressure >3 .10 psia 
c .  PLSS o2 

regulator 
shi fted set 
point or 
failed closed 

�------------- �----------------
POST-EVA PROCEDURE 

I 

� e EMU pressure 
integri ty check 

Verify purge vlv - CLOSED 
e 0PS 02 - OFF 

e PLSS 02 - OFF 

Integrity all right 

NO 

To step 6 
next page 

� YES 

To step 7 
next page 

R E M A R K S  

OPS regulated 
at 3 .7  ± 0 . 3  psia. 

BASIC DATE __ M--=ay:..-!_9_69 __ CHANGE OA TE _ _.:::.J!:,!.UN:.::..E ..:.:19:.:.,:n;..__ PAGE ___ 5_-7 



S YMPTOM ! 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

C S D -A -789-(2}  ill 
A PO LLO O PE R A TIO N S  H A N D BO O K -EMU 

PR O C E D U R E  

POST-EVA P ROCEDURE (Continued) 

w e PGA/PI.SS Press. 
Integrity Check 

e D i  <Jconnect OPS 
e P LSS 02 - ON , 

the" 01'1' 

e Doff 
PI.SS 

L_r_n_t_";;.g r_i_t.:.yr-al_l_r_i!!:..h_t_Jf-- l 10 I YES t.=.:.J 

f-.- quant i ty 
indjcator 
< gage 
zero 

NO 

� 

I-
YES 

I NO LEAK � BETWEEN 
OPS SHUTOFF 
VLV. AND 

• Recharge 
PLSS o2 

l::J 
• PGA Pres s .  

Integri ty Check 

e Connect ECS 
to PGA 

• Disconn�ct 
!'LSS Hoses 

PGA 

Integrity all right t-- l u i  
._ 

_
_ .::.:...;;...:.r-__ :::._:_J YES � LEAK 

B 

I NO BETWEEN t PI.SS 02 

PGA 
LEAK 

C:hUT-OFF 
VALVE AND 
PG A .  

DEGRAv.:D PRE::'SURE 
REGULATOR 

e Pressurize 

02 ven t i l at i ci .. loop 

e RECORD GT8168P/ 
GT826BP PGA PRESSURE e, Depre s s blue PLSS ras 

OR connec tor to vent PLSS e CONNECT BLUE PI.SS • Release blue PLSS gas 
GAS CONNECTOR TO connector 
OPS PRESSURE RJ:;GU- e PLSS o2 - ON , then 
LATOR CHECKOUT e STOWAGE PLATE OFF at'ter 5 min 

PI.SS o2 - ON e Depre ss blue PLSS 

• RECORD Y ES 1---'fl."-"-"-co_n_n_e_ct_o_r ______ � L......._ Ve r i fy PI.SS <) ,  flow ��==G=AG=E=P=R=�=S=U=rnE======��L-T---------�- --------� ... ro �. Red1arge 
PLSS o2 

f-.___ ___ __, s FLSS 0� 
quar.t i ty 
i nd i c ator 

! �· ,: � �;....---------.-1 1 PRE:CSURE FEGU-

s h oYs rechart.•::�:  �� 1,1 1 L-----....ll - p 

FI.SS 02 
PRE:;:.;unE COMMON 
XDUCJ-:R FAILED 

NO 
t-

GT8182 /GTR21l2 
PI..SS 

o2 pressure 

:Jhows recharge 

�======:!j--�To s t ep 26 
next pnge 

-

LATOR FAILED 
c�L<."-ED 

iU 
PLSS 02 

-<UANTITY IrlDI
CATOR FAI L);r 

l . 
To step 22 

� next page 

R E M A R K S  

I f  PLSS o2 quor. t !  t:; 
in3uffi c i e n t ,  per
t orn. integ r i ty 
check with ECS . 

BASIC 0 ATE __ 
M----::ay:....-1_9_69 

__ CHANGE DATE _ ___:.:J U::..:..:N�E 1.:.:.9.:.:.11 __ PAGE __ ...;;.5�-8 
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SYMPT OM : 
I 
I 
I 

I 

I 

CSD -A - 78 9 - (2 )  ill 
A P O L L O  O P E RATI O N S  H A N D B O OK - E M U  

P R O C E D U R E  

POST -EVA PROCEDURE (Continued) 

� 
GT6182P/GT8282P 
PLSS o2 pressure 

stable 50 min 
after recharge l NO 

� LEAK UPSTREAM OF 
PI.SS 02 SHUTOFF 
VALVE 

� �. e Pressurize 
o2 vent loop 

• PlSS gas 
connectors t o  
b e  stowed i n  
stowage plates 
e PI.SS 02 - ON 

GT8182P/GT8282P 
PI.SS o2 pressure 

dec� after 5 
minutes 

NC 

� . 
e PI.SS /PGA 

pressure veri fi-
cation 

e PI.SS o2 - OFF 

e Connect b lue 
PI.SS gas connector 
to OPS regulator 
pressure checkout 
stowage plate 

e PLSS o2 - ON 

Checkout gage 
pres sure 
<.!!..:..§. psid 

NO 

� PRIMARY 02 
PRESSURE REGU-
LATOR REGULATING 
HIGHER THAN PRV 
CRACKING 
PRESSURE 

YES 
-

YES ..;..,. 

� LEAK 
BET\IEEN 
PlSS 02 
SHUTOFF 
VALVE AND 
PlSS 02 
PRESSURE 
REGULATOR 

� hiGh o2 
USAGE OR 
UNLOCATED 
LEAK 

R EMARKS 

B A S I C  DATE MAY 1969 CH A N G E  DATE _...:.J U::.:.N.:.::.E...:.l9.:..:.7.:...1 ---- PAG E  _----:;;.5....:..-9 



C S D -A -789-(2} ID 
A PO LLO O PE R A TIONS H A N D BO O K -EMU 

SYMPTOM ! P R O C E D U R E  

EMU 3 I EMERGENCY PROCEDURE I 
�W�u-n�i-�--t-0-ne� I r-,1� � ------� 

ON aud high L ___:_J 

+� e Actuate OPS 

o2 flow PGA 
fl"6 "o" press gage � - I < 3 . 7  or YES 

'----
(_o

:o-
2 -

_
"_0_" l ___ _j > 4 .  o psi d 

If PGA press . was 
< 3 . 7  paid 
I f  PGA press . > 4 , 0  
psid e PLSS 02 shutoff 
valve - OFF 

Actuating 
parameter :  

I 0 NO 

r3 1 I � PLss o2 PRESSURE 

I � l l___ REGULATOR FAILURE 

>0 . 50 to 
0 . 65 lb/hr 
for �5 sec 

PLSS 02 YES 

I quantity � 
indi cator 5 
decreasing 

NO 

-

I e AHuate OPS 

- - - - � - - - - - - - - - -- - - - - - - - - - - -- - - -1 EVA PROCEDURE 
_ _ __ _ , _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

Possible c auses : �� W POST-EVA PROCEDURE 
a EMU leal< HIGH o2 
b. Primary 02 

pressure I FLO\/ SENSOR 
regulator FAILBD ON 
regulat ing 
higher than I PRV cracking 
pr�ssure 

c, High o2 flow I 
sensor fai l ed 1 
on 

• !l-!U Press . 
Integrity Check 

e Ver i fy purge 
valve - CLOSED e OPS 02 - OFF 

e PLSS 02 
supply - OFF 

.___rn
_

t_e_gr
_

i
_
t_y

T
al __ l_r_i_g

_tt_JI YEs 
NO 

I 

To step 8 
next page 

To step 13  
next � ag e  

R E M A R K S  

� Movement of the 
PLSS 02 quantity 
indi c ator of 
approximately 
one-half of one 
divi s i on ( or 
more ) in 5 
tr.inutes will 
indi cate t.igh 
o2 flow. 

B A S I C D A T E  MAY 1969 C H A N G E  DATE _ __-!J�UN.!.!::E�l.!.!97�1 ___ P A G E  __:..5-=-10:::__ 
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C S D -A -789- (2)  ill 
A P O L L O  O PE RA T IO N S  H AN D BO O K -EMU 

S Y MPTOM ! PR O C E D U R E  R E M A R K S  

I POST-EVA PROCEDURE (Continued) I � 
0rr PI.SS o2 qua.n-

I tity insuffi ci�nt ,  
perform i nt�grtty 

TI � check with ECS . 

I e PGA/PI.SS 
Pressure integrity 
check LEAK 

Bm'WEEN 
e Dis connect OPS OPS SHUTOFF 
e PIBS o2 - ON , VALVE AND 

PGA 
then OFT" 

Integrity all right -
YES l NO 

l:3 � 
e PGA press . LEAK F,E:I'\IEEN integrity check 

HIGH 02 FLOW 
e Connect ECS SENSOR AND 

to PGA PGA GAS 
e Dis connect CONNECTOR 

PIBS hoses 

Integrity all right ._... l NO 

YES 

� EJ Was 
GT8168P/ 

PGA GT8268P 
LEAK j'GA pre s s . YES 

< 4 , 6 psid 

.l NO 

� � 
PRIMARY o2 PRESS. HIGH 

REGULATOR P�GULATING 0
2 

HIGHER THAN PRV USAGE 
CRACKING PRESS • AND 
PGA PRESS . GAGE 
FAILED 

' 

I 
BASIC DATE __ M--=ay;.,_l_9_69 

__ CHANGE DATE _..:::..:JU::.:..::N:::....E 1�97�1 ___ PAGE_5_-l_l __ 



SYMPTqM : 
EMU-4 

Warning tone 
and low feed
water pressure 
flag "A" ( H2o- f.:--
"A11 ) whi le 
us ing primary 
feedwater 

Actuating 
parameter : 
Feedwater pres
s\ll'e <1 . 45 
± 0 . 25 psia 

Possible causes : 

a., Sublimator 
brea.ktbrough 

b. H2o separator 

blocked 

c .  Depleted pri
mary feed- I water reser-

d. 

e.  

f .  

voir I 
Blockage 
at primary 
feedwater 
bladder I outlet I 

Feedvat er I pressure 
sensor I failed on 

Primary H2o I 
shutoff and I relief valve 
closed I 

I 
I 
I 
I 
I 
I 
I 

C S D - A - 7 8 9 - (2)  Ill 
A P O L L O  O P E RA T i O N S  H A N D B O O K - E M U  

P R O C E D U R E  

EVA P ROCEDURE 

l2J k;joTBllOP /GT8210l @ 
Is pr imary 

H20 shutoff YES feedwat�
r pressu r· YSS GT8154/GT8254T L- < 1 . 2  p51 a ,  and � LCG HeC �emp 

,---- GTBl70T/GT270T c 
and relief 
valve open 

PRIMARY 
H20 SHUTOFF 
AND RELIEF 
VALVE CLOSED 

OJ e H20 di verter 

valve - MIN . e Primary H20 
shutoff and. 
relie f valve -
OPEN 
(Wai t 4 min or 
unti l  flag clears 
before chang! ng 
di ,�erter valve 
pos ition )  

02 temp >2Q.o F >2Q.o F and 
ris ing YES 

and ri sing GT8196T/GT8296T -� 

LOW FEE:JWATER 
PRESSURE SIIITCi! 
FAILED 

e Sublimator 
restart 

e Primary H2o 

shutoff and relie 
valve - CLOSED 
e H20 di verter 

valve - MAX. · e After .2. min 
H20 diverter 

valve - MIN . e Pr imary H2o 
she�toff and 
re l i ef valve -
OPEN 

Low feedwater 
pre sstcre flag 
CLEAR after � min 

YES 

LCG H20 6T 

<.2,° F and de
creasing (H2o 
diverter in 
MAX. COOLING) 

� NO 

SUBLIMATOR 
EREAKTHROUGH 

� If add i t i onal 
cool ing is rP.qui red e H20 di verter _ 

valve - MIN . 
e Aux i l i ary h20 
shutoff and relief 
valve - OPE�·J 
(wait 4 min or 
unti l  flug clears 
before changing 
C.iverter valve 
pos i t i o n )  

Cooling improved o r  
low feedwater pressure 
flag CLEAR within 
� m i n  

0-�. If addit i onal 
cooling is requi re(.l , 
acti vute bSLSS To s t ep 12 _.,_ 

next pa.;;;e L----------_.J 

�-----�---------------------· 
I 
I 
I 

REMARKS 

Actuation of  the 
OPS and opening 
of the plll'ge valve 
to HIGH nov may 
also be used i f  
ll(JLSS is not 
carried. If PLSS 
o2 valve remains 
open d\ll'ing 
purge mode , 
POS ccnsummables 
may be' dep.leted. 

It is 
assum'!d 
that normal 
feedw� 
depletion 
has not 
occurred . 

The heat load should 
be maintaine d during 
the first 5 minutes 
since the objective 
is  to dry out the 
sublimator.  

8 A S I C  DATE -"'M;,;;..A:.:...Y_;.:I9=69�-- C H A N G E  DATE _ __::.Jx.:UN�E�l9.:_o.7�1 ___ P A G E  _5_-1....;.2_ 
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C SD - A -789-(2) ill 
A PO LLO O PE R A TIO N S  H A N D BO O K -EMU I 

S YMPTOM ! P R O C E D U R E  R E M A R K S  

I 
POST-EVA PROCEDU RE I 

I 
I � � 

BLOCKAGE e Pressurize 

I AT PRIMARY backs ide of 
FEEDIIATER feedwater blad-
BLADDER der fr001 o2 

I OUTLET vent loop 

e Connect LM 
waste management I system to PlSS 
primary vent 
connector I e Close auxili ary 
H2o shutoff and 

I relief valve e Hoses 
disconnected 
from PGA e PlSS o2 - ON 

Feedwater expelled 

YES through primary 
feedwater vent 
connector 

NO 

� • Connect U·l 
waste mgmt . system 
to drain connector 

� PRIMARY 
Drain H

2
o or FEEDWATER 

RESERVOIR YES o2 expelled 
DEPLETED 

fr001 H2o drain 

conne ctor 

NO 

� 
\lATER 
SEPARATOR 
BLOCKED 

-I 
BASIC DATE __ M___:ay:....._l_9_69 

__ CHANGE DATE _....::.J U::::.:.;N:::..E .!..:19.!.!71 __ _ PAGE_s_-1_3 
__ 



CSD-A - 7 8 9 - (2 )  ill 
A P O L L O  O PE RATI O N S  H A N D B O O K - E M U  

SYMPTOM t P R O C E D U R E  
EMU-5 I EVA P ROCEDU RE 

r------. 1 
Warni ng tone I l I 
and low feed- ----I 

Is 
primary 

I s  
auxiliary H

2
o water pressure I 

flag "A" ( H20- ..;-. 
"A" ) while I 
us ing auxiliary I feedwater L--..-----1 

Actuating 
paramete r :  

Feedwater 
pressure 
< l .  45 ±0 . 25 psia 

I 
I 
I 
I 

Possible causes : l 
a. Sublireutor I breakthrough 

b .  Deplet<>d I 
pnmary and I auxiliary 
feedwater I reservoirs 

c. Dlockage I 
between feed
water bladder I and pressure Xducer I 

d. Feedwa ter 
pressure 
sensor 
failed on 

I 
I 

e . Primary H
2

0 I 
shutoff and I relief valve 
CLOSED 

f. Auxi li ary H2o I 
shutoff and I relief valve 1 
CLOSED 

g .  Water 
a.eparut or 
blocked 

I 
I 
I 
I 

1:20 snutoff 
and relief 

valve open 

� PRIMARY 
H

2
0 SHUTOFF 

AND RELIEF 
VALVE CLOSED 

YES ....:..:::. shutoff a.rd 
relief vulve 
open 

�0 

..?J 
AUXILI ARY 

H20 SHUTOFF 

AND RELIEF 
VALVE CLOSED 

� e H2
0 di verter valve -

MIN . COOLING 

e Primary and auxi li ary H2o 
shutoff and re lie f valves -
OPEN (wai t " min or until 
flag clears

-
before changing 

dlverter valve pos i t i on )  

0 �. Sublimator 
rests.rt 

e Primary 
H

2
0 shut<)ff 

an.l re lief 
valve - CLOSED 
e H2o di verter 

valve - MAX. 
COOLING 

e After 5 min,  
H

2
o diverter 

valve - Mill . 
COOLING 
e Primary H2o 
shutoff and 
relief valve -
OPEN 

Lov feed·•ater 
pressure flag 
CLEAR after 
4 minutes 

-
SUBliMA'l'OR 
BREAKTHROUGh 

NO � GT8!54i'/ 
GT8254T 
LCG H2o 
ten,p 
> ,'22° F a�d 
r i s ing 
GT8196T/ 
GT82961' 
LCG H20 6T 
<5° F and 
decre as bg 
( H2o diverter 

in MAX. 
COOLING ) 

I 0- YES 

I 

YE.S 
-

YES 
-

e r r 
addi t i onal 
:ovling i s  
req,..; i re d  
Et�ti ': ate 
ilSLSS 

� GT8llOP/ 
GT82lOP 
!'eedwater 
pressure 
< 1 . 2  psia 
and 
GT5160T/ 
GT82rOT 
PLSS 02 
temp > ,'22° F 
and r i s i np; 

- - - - - - - - - - - - - - · - - - - - - - - - - - - - -: POST - EVA PROCEDURE 
_ 1 I 

I 
I 
I 

To ste): 1� 
next p..,e 

To s t ep l l  
next page 

REMARKS 

0 Actuat i on 
of the OPS 
and 0pening 
of the purge 
valve to HIGH 
flow may also 
be used i f  
BSLSS i s  not 
carried. If 
PLSS o 2  valve 
remains open 
during purge 
mode , POS 
consumables 
may be 
depleted. 0The heat 
load should 
be maintained 
during the 
first 5 minutes 
since the 
object ive is 
to dry out 
the sublimator. 0 A sublimator 
restart may be 
attempted pri or 
to goi ng to 
step 12 
( prccedure for 
res t art is given 
i n step I ,  th i s 
page ) .  

B A S I C  DATE .....;M.;.;;A..;..;Y_l.;.;.9..;;.;69 __ _ 
C H A N G E  DATE ---=J.:::.:UN:..:..::E:......l�9.:..:71;..__ __ pA G E  5-14 
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CSD-A - 7 8 9 -(2)  ill 
A P O L L O  O PE RAT I O N S  H A N D B O O K · E M U  

SYMPTOM j P R O C E D U R E  R EMARKS 

I POST-EVA PROCEDURE 
I 
I .::1 � • Pressurize backside I LOW of feedwater bladder from FEED'.ATER o2 vent loop 

I PRESSURE 
SWITCII • Connect LM waste FAILED I management system to PLSS 

auxi li �� feedwater vent 

I connector 
• Hoses dis connected 

� from PGA 

I • PLSS 02 - ON 
BLOCKAGE 

I BETWEEN YES Feedwater expelled 
BLADDER -- through auxili ary 

I AND feed�ater vent connector 
FEEDWATER 

-
PRESSURE ro I XDUCER 

I � �. I e c onnect 
BOTH 1M waste 

FEEDWATER management I RESERVOIRS system 
DEPLETED to PLSS H2o 

I drain 
connector I Drain H2o I or 02 

YES I expelled from 
PLSS H20 drain 

connector l NO 

� WATER 
SEPARATOR 
BLOCKED 

---

J 
B A S I C  DATE MAY 1969 C H A N G E  DATE -=JU;;..;.;N:.;:..E.=..:l9...:...;71=----- PAG E  5-15 



CSD-A- 7 8 9 - (2 )  ill 
A P O l l O  O P E RATI O N S  H A N D B O O K - EM U  

SYMPT OM : P R O C E D U R E  

EMU - 6 I EMERGENCY PROCEDURE 
I 

lr------, 1 I · � Warning tone 
with all warn

ing flags 
CLEAR 

Actuat ing 
paramet era : 

Vent flow 
<4 .. 0 to 5 . 3  
acfm for 
>5 sec 

PGA pressure 
< 3 . 10 to 3 . 40 
psia 

PLSS 02 flow 
> 0 , 50 to 0 . 6 5  
lb/hr for 
>5 sec 

Feedwat er 
pressure 
<1. 20 to l. 70 
psi a 

Possible causes : 

a. Tone fai lure 

b .  LO\l vent flow 

" High PI.SS 02 
flOW' 

d .  LOW' feedwater 
pressure 

e .  Low PGA pres-
sure 

� PGA pres sure 
, I  gage <3 . 40 

psid 

� e After tone 
goes off , 
change pos i 
tion o f  mode 
select switch 
:noment ari ly 

Tone on 

YES 

LOW PGA PRES

SVHE FLAG 

FAILED CLEAR 

'NO I.._.;;.;Y::;;;;s�-----. f 
�ful'n fan OFF 

>5 sec , then 
TEMPORARY TONE 

ACTIVATION 

ON 

Low vent flov 
flag Uplf 
(vent-"P" ) 
while fan is off tr------N;;.;o;......,l YES q:> 

� LOW �. Observe 
VENT FLOW 

PI.SS 02 

FLAG FAI LED quantity 
CLEAR indicator 

for indica

tion of hign 
o2 flow 

Go to 
step 5 ,  
EHt?-2 , 
page 5-7 

� f-+ e Actuate OPS 

� Go to 
s tef 7 ,  
EMU 3 ,  
page 5-10 

f �-.1. e Actuate 
OPS 

t l 1ol e Actuate i-J OPS 

e Open purge 
vlv to LOW 

High o2 v�c 3 .:..; 1" HIGH 02 FLOW 
"-,;:f.::l.::.ow::....:i::,n;.:d,;:i ;;;c a::;t:..;e;.::ll;.....J FLAG FA I LED 

Go t o  
s tep !, , EMU l 
page 5-5 

riO CLEAR 

�-------------·�-------------·  
I EVA PROCEDURE 
I 
I 
I 
I 
I 
I 
I 
I 

Primary 

H20 shutoff and 
relief v<1lve -
OFEN 

* ::o 
To step 17 
next page 

� Is th� 
EMU 
oper
ating 
on 3-UX-
li ary 
feed-
water 

l NO 
Go to step 18 
next page 

YI:S 

� 

Go t o  
s t e p  24 
next page 

R EM A R K S  

�!ovement of 
the PLSS 02 
quanti ty 
ind.i c ettcr of 
ap¥rcxin.ate ly 
one-half of 
one divis ion 
( or mpre ) in 
5 minutes 
w i l l  indicat e  
high 0 2  flOW'. 

B A S  I C DATE __ M_ifi=---19_69 __ C H A N G E DATE __ :.::J U:.:.:N=-E .:...:19..:.:11:._ __ P A G E  5-16 
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SYMPTOM : 

I 

C S D -A - 7 8 9 - (2 )  ill 
:AP O L L O  O P E RATI O N S  H A N D B O O K - EM U  

� LOW FEED-

WATER PRESSURE 
FLAG FAILED 
CLEAR 

� 
e H20 diverter 
valve - MIN. 
e Open primary 
H20 shutoff and 

relief valve 
e Wait 4 min 

before changing 
H2o diverter 

valve position 

� LOW FEED-

WATER PRESSURE 
FLAG FAILED 
CLEAR 

diverter 
valve - MIN . 
e Open auxil
iary H2o shut-

off and relief 
valve 
e Wait 4 min 
before changing 
H2o diverter 

valve pos ition 

P R O C E D U R E  

EVA PROCEDURE (Continued) 

� @I 
GT8110P/GT8210P � FEEDWATER 

feedw�ter pressure� PRESS. FLAG 
<1.2  psia, and FAILED CLEAR 
GT8170T/GT8270T 02 
temp > 2Q° F and 
risi ng 

[::.1 WARNING 

TONE FAILED 
( CAME ON 

WHEN THERE 
WAS NO CAUSE) 

f24T � Auxiliary � H2o shutoff and 

relief valve -
OPEN 

� FEED-
WATER 
PRESSURE 
FLAG 
FAILED 
CLEAil 

0 l � · If 
additional 
cooling is  
requi red , 
acti vate 
BSLSS 

� Go to 

step 10 , 
EMU 5 ,  
page 5-14 

� 
Go to step 3 ,  
EMU 4 ,  page 5-12 

NO 

� YES GTBUOP /GT8210P 

� feedwater press . 
<1. 2 psi a and 
G�70T/GT8260T 02 
temp >2Q.° F and 
ri sing 

YES 

R EMARKS 

Actuation of 
the OPS and 
opening of the 
purge valve to 
HIGH flow may 
e.1s o be used 
if BSI.SS is 
not carried. 
If pu;s o2 
valve ·re-
mains open 
during purge 
mode , POS con
sumables may be 
depleted. 

B A S I C  DATE _M_A_Y_I9_69
___;. _
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C S D -A -789- (2)  ill 
A P O LLO O PE R A T I O N S  H A N D BO O K -EMU 

SYMPTOM 1 P R O C E D U R E  R E M A R K S  

EMU - 7· I EMERGENCY PROCEDURE 
I 

� I CD 
I PLSS o2 pressure 

PGA pressure � �egulator re�•lates 
gage < 3 . 7  psid 1 e Actuate the the PGA to 3 . 7  psid 

and apparently OPS mininn.:m i f  flow i s  
stable and 0 . 07 to 0 . 7  lb/hr . 
everything else I Does PGA 

normal 
pressure gage 
res);ond YES 

I NO 
Poss ible causes ;  

a .  Gap:e shift or I failure � 
b .  PLSS 0

2 I PGA 
PRESSURE 

regulator I GAGE 
shift/ FAILED 
degraded 

L----- �--------------- - - - - - - - - �  

I EVA PROCEDURE  
' 

I � � 
Ver i fy GT8168P/ 

e Turn off GT8268P PGA I-I pressure OPS 

>3 , 7  psid 

I 
I 
I w PLSS o2 I REGULATOR 1-SHIFTED 

I SET POINT 

I 
I 
I 
I 
I 
I 
I 
I -

I 
I 
I 
I 
I 

BASIC DATE __ M....:ay:..__l_9_69 __ CHANGE DATE �-"J=UN=E-=-19;..;.;71"--- PAGE ...::s;...;-1:.:..8 --
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C SD -A -789-(2)  ill 
A P O L L O  O P E R A T I O N S  H A N D BOOK -EMU 

S Y MPTOM ! P R O C E D U R E  

EMU 8 I 
I 
I 
I w 

cp 
PGA pressure 
< 3 , 7  or >4 . 0  

EMERGENCY PROCEDURE 

� ill• Actuate 
OPS 

If PGA 
quantity 
imiicator 
abnormal 
read1ng 

t-- psid or high 
t--rn+ pressure 

was <3 , 7 

Fos�ible 
causes : 

a .  PISS o2 
q:>e.nti ty 
indi cator 
failed 

b .  PISS o2 
pressure 
Xducer 
failed 

c .  PL3S 02 regu-
lator 
regulating 
out of spec 

d .  EMU leak 

. .  H igh 02 usage 

02 flow psld o:i:' 
flag u0n HIGH o2 � flow 

FLA(i "O" FIBS 0
2 NO If PGA PRESSURE REGU-pressure r- LATOR FAILED >4 , 0  psid 

e'PLSS 02 
valve - OFF 

�----
� �  

- - - - - - - - - - - - - - - - - - - - � - -EVA PROCEDURE � Go to step 5 ,  
EMU 2 , page 5-7 

I GT8182P/GT6282P 

agree with PISS o2 

I quantity indl cator 

-
YES 

I NO 

}---- �---------

I 

w 
e Recharge 

PISS o2 

� 
PISS 02 
quantity 
indicator 
shows re-
charge 

t ;;o 

� PISS 02 �UANTITY INDI 
bATOR FAILED 

F. 

W• Recharge 

PISS 02 

� GT8182P /  
GT8282P 
PISS o2 
pressure 
shows 
recharge 

t YES 

� 
PISS o2 QUANTIT 

INDI CATOR WAS 
IIi ERROR 

�- GT8l82P/ 

GT8282P PISS 
o2 PRESSURE 

FAILED 

LEAK 
BE'J'WEEN PISS 
02 SHUTOFF 

VALVE AND 
HIGH 02 FLOW 
SENSOR 

POST-EVA P ROCEDURE 

1(0 
� 

f-1---

YE� 
.....-

4 
r---

YE� 

� GT8182P/ 

GT8282P PISS 
02 pressure 

shows recharge 

PISS 02 
PRESSURE XDUCER 
FAILED 
( COMMON XDUCER ) 

� e PISS 02 
shutoff valve -
OFF 

! 
� GT8182P/ 

GT8282P PISS 02 
pressure or 
PISS 0 2 quan-

tity indi cator 
stable after 
.2Q minutes 

J"o 
� LEAK 

UPSTREAM OF 
PISS o2 SHUTOFF 

VAT.Vl': 

BASIC DATE __ M......:ay:..._l_9_69 __ CHANGE DATE JUNE 1971 

R E M A R K S  

0 
1600 Btu/hr 
metabolic 
load plus 
allowable 
EMU leakage 
consumes approx-
imately 0 . 25 lb/ 

hr 02. 
Without makeup 
o2 , this vill 

reduce PGA 
pressure to 
3 psia in 
approximately 
3 minutes .  

OPS regulates 
at 3 . 7  ± 0 , 3  psid. 

PAGE S-19 



C S D - A -789- (2 ) ill 
A P O L L O  O P E R A  liO N S  H A N D BOO K -EMU 

S Y MPTOM ! P R O C E D U R E  

EMU 9 I EMERGENCY PROCEDURE cp I <f ��� I � ����� 
PGA pres sure 
gage 
> 4 . 0  paid 

lL High 02 flow e Actuate OPS 
flag " o" f-.-- � 

� 
P!..SS 02 PRESS . 

REGULATOR FAI LED 
OPEN OR SHIFI'ED 
SET POINT I (after 5 sec ) YES • Close PLSS 

or PLSS 02 
02 shutoff 

'-------___J <tUant ity •talve i f  I indicator possible 

Possible causes : 

a. Regulator 
fails open 
or shifts 
set point 

b. PGA pressure 
gage fails 

decreasing �----100�---�AP�cr�RE-----------
1 � � 

Does GT8168P /GT8268P SHIFI' IN PLSS 02 I PGA pr�ss - agree with f--YES REGWT..ATED PRESSURE PG"A press . gage 

�------��----------L-----------
1 POST-EVA PROCEDYRE 

�J. Connect blue PLSS � I gas connector to GT8168P/GT8268P 
OPS regulator r- PGA PRESS . FAILED checkout stowage 

I 

plate 

Does OPS gage agree � 
with PGA gage '--------.---------1 YES 

NO 

PGA PRESS .  
GAGE FAILED 

BASIC DATE __ M---::ay�l-96_9 __ CHANGE DATE _..:.JU::.;.N::..E .:.:.19.:..:11 __ _ 

l I I  

R E M A RK S  

PLSS o2 pressure 
::-egulator regu
lates to 4 . 0  FSid 
maximum to PGA . 

PGA pressure relief 
valve cracks at 
5 - D  to 5 - 75 paid. 

0 
If addit ional mobil
ity i s  needed, 
open purge valve 
to reduce PGA 
pressure to 
> 3 . 4  psid . 

An additional 
indicat ion of 
high PGA pressure 
would be reduced 
PGA mobility .  

PA GE .... 5�-20.;..__ 



C SD -A -789 - (2 )  Ill 
A P O L LO O P E R A T I O N S  H A N D B O O K -EMU 

S Y MPTOM ! P R O C E D U R E  

EMU 1 0  I EMERGENCY PROCEDURE 

I 
.---- 1 � 

Lo s s  of pump tr =��:����g �s 
no!se 

1.-...------1 1 NO 

Possible causes : I � e Actuat e OPS 
a .  Pump svitch and purge valve-

OFF I LOW FLOW and 
act ivate BSLSS 

b. Power failure 

c .  Cpen �cu 
connection 

d. Pump fai lure 

r---- �---------EvAffiocroo�---------
1 2.1 _:j w GT8l40C/ 

l'urnp s••itch � GT8240C � FAILED I PUMP MOTOR 

ON YES PLSS battery YES ( OPEN CIRCUIT) 

I current 
<1.:.2 A 

I !10 
lN

O 
� 1 � 

I �zy SWITCHED �UMP SEIZED �l��f 
i�:;����� 

OFF OR SLOWED act i vate BSLSS 

L _ _ _  _ 

- --------------- ------- - -

I 

�--�---PO_s_T-�
EVA P�R

O
�C�E�DU=R=E ====� _;j � 

Is RCU connec t i on 
pro�erly mated 

liO 

OPE11 RCU CONNECT I 011 

[YE;r VJ<Ill POWER FAILED 

B ASIC DATE __ M___::ay;.._l_9_69 
__ CHANGE DATE _....:J:..:;.U�NE;..:.l9.;.:.7.:....1 __ 

R E M A R K S  

0 
ACTUATION of OPS 
and opening of 
purge valve to 
HIGH FLOW may 
also be used i f  
BSLSS i s  not carr ie d .  
If PLSS 02 shutoff 
valve remAins 
open during 
purge valve 
operat ion , POS 
consum.ables 
may be deplet ed .  

PAGE __ s_-2_1 



C S D -A - 7 8 9 - ( 2 )  ill 
A P O L L O  O PE RATI O N S  H A N D B O O K · E M U  

SYMPTOM : 
EMU I I  

I nadequate 
cooling of 
crewman 

( no we.rning 
tone , no 
warning flag ) 

I 
I 
I I..:J • v� r i fy H2o 

� diverter valve -
I MAX. 

I 
I 

• Ve r i fy pum;:• 
s"itoh - ON 

P R O C E D U R E  

EMERGENCY PROCEDURE 

I <!  I f--J Is the 

_ F.'o1U oper.,t i ng 
,..... 0n nuxi l :i ary 

feej_water 

W Is aux i l i ary 

YES H20 si1utoff and 
� re l i e f  valve oper; 

YES NO 

Poss ible causes : I � Is primary 

H20 shutoff 
YES 

1--

o rJ � • Actuate 

gas t rap for 5 
sec 

a. 

b. 

c .  

d .  

e .  

f .  

g .  

h .  

i .  

Thermal leak 

Pump degrada- � 
t i on or flow I restriction 

and reli e f 
valve open 

1 :10 Cooling improveli � L=J 
wi th i n  3 minutes r- f., 

Gas fn tran s - 1 
port water 1 
l ine 

t �· H2o 
diverter vn.lve
l.nli , 

- GAS IN (";'\. l NO TRANS P ORT 

y WATER LINE 

�· If addi t ional 
cooling is require d , 

ac t i vate BSI.SS � 

Auxi li ary 
water shutof f ' 
a.nd relief 

• Cren H2o 
shut;off A.lld 
rel i e f  valve 
that i n nJver
tently W '::lS 
c los�d � �- LOY. 

valve 
closed 

Water 
s eparator 
blocked 

Deple ted 
primary 
feedwat<!r 

reservoi r 
Depleted 
aux i l i ary 
feedwatE:r 
reservoir 

Blockage 
between 
bladder 
and 
sublimator 

Wait � rni nutes 
befure changing 
H20 di verter 
valve posi t h :,n 

FEEDWATER 
PRESS . SWITCH 
FAI�D 

�-------------------r---�---· 
I I EVA PROCEDU RE 

I Q)  � I k::.J G'i'ill9GT /GTo:9c7J
_ 

I �-coo LAin rr.ow 
Go to LCG l :  0 1\T > 1 1 °  F YL�} RATE < 3 . 5 LE/l4D� 
stef 5 ,  
t.MU 10 , 
p..-;e 5·21 

I 2, 4 . � - 4 �� Du'E TODEGRADED f-+ 
ac,cl GTol5 1';G'l'c·2� T I Pl"KP CF _ FLOll LCG h20 ter;p <,!2 F 

RESTRi C:IOli I :10 
'------....J 

I 
I � G'J'8170T/G1'8270T 

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

02 temp >2Q.° F ,  
G':'5196T (•]T829GT 
LCG H20 tiT <_2° F ,  

and GT8l:) !•T/G'i o.?54T 
LCG H20 lt'll1p --�° F 
( h2o Ji verttr i n  

MAX .  COOLWG) 

1'o .; t ep 20 
nex t pr ge 

l1 L l  I ; c j  ) .. :.:.J ., £•- j--J LO\i FL!':D-\ E� "�81 ' OF/G"'0210' ' •. L..:....;.;.: • v 1 .! .t c· ·.: L_____ �-AT" R �RESc:-1 'R r- f e<·Jwf! t e r  pressure: �"""""" ..... · .. ,u E 
<.L.£ p s i a  

SWITCh FAILED 

� YEEDI;ATEF � Is the 

PF.C:SSURE SENS0R f--- El·lll cre r a t i ng f,\I Lt.[J 010 3UX ! l i nry 

t 
G0 to 

step 12 t EM":J 5 
Page 5-15 

YES 
fet'-'.W;.tter 

I lNO 
t:.:1 Co to 

s lep 9, �MU 4 ,  
rug:e 5-12 

R EM A R KS 

Actuation of the gas 
trap must be per
formed by another 
crewman . 

Actuation of the OPS 
and opening of the 
pur�e v'l.l ve to HIGH 
flow may 'l.lso be used 
if IJSLSS is not 
carried. If PLSS o2 
shutoff valve rerr.ains 
open during purge 
mode , POS consumabl�s 
may be depleted.  

As an additiona.l. 
indi c at i on o f  a 
degrade d pump , the 
b att ery current 
may exceed 3 . 0  A .  

B A S I C  DA T E  MAY 1969 C H A N G E  DATE _ ___:J:..:::U:..:.:N£:....!1�97�1. __ _ P A G E  5-22 
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C S D -A - 7 8 9 - (2 )  m 
A P O L L O  O PERAT I O N S  H A N D B O O K - EMU 

SYMPTOM : P R O C E D U R E  REMARKS 

EVA PROCEDURE (Continued) 

� 
EXCESSIVE 
THER!-!AL LEAK 
INTO EMU 

� e Check LEVA � 
position , latch 
and interface LEVA 
collar , and adjust HEAT LEAK 
as required 

YES 
Cooling improve4 � 

NO 

� 
Et·1U 

INSULATION 
HEAT LEAK 

I 
B A S I C  DATE MAYI969 C H A N G E  DATE __ J::..::U:.;.:N=-E 1::...:.9.!..!71'---- PAGE 5-23 



C S D -A -789 -(2 )  III 
A P O L L O  O P E R A T IONS H A N D BOOK -EMU 

S Y MPTOM ! 
EMU 12 1 

I 
I � EVA-1 loses 

voice from lf_.. �es EVA-2 re-MSFN ( see 
"Additional 1 ceive voice 

conditions11 from !�SF!i 
below) � NO 

Additional 
I 

condit ions : I 1.  Dual EVA 
2.  EVA-1 has I voice from 

EVA-2 I 
Possible causes : I 

I a .  !.'1 o r  MSFN 
failed 

b. EVA-1 "A" I volume con-
trol turned I too lov 

c .  EVA-1 R/T I relay K-1 
failed 
closed in I backup mode 

d. Triplcxer "A" I 
section failed 

e. EVA- l  11A11 re- I ceiver RF 
section failedl 

@ 
LM OR MSFN 
FAILED 

+ 
0 

EVA-1 "A" 
VOLUME CONTROL 
TURNED TOO LOW 

P R O C E D U R E  

EVA PROCEDURE 

f_:J 
� Does EVA-1 

have side-
tone 

NO 

w 
• EVA-1 set RCU "A" 

volume con-trol to max . 

Comm. restored 
YES 

NO 

� EVA-1 R/T RELAY 
K-1 FAILED OPEN 
IN BOTl! MODES , 
OF TRIPLEXER "A" SECTION FAILED 

ZVA-1 R/T RE
LAY K-1 FAILED CLOSED HI 
MODE 11B" , OR 
"A" �ECEIVER 
RF SECTION 
FAILED 

f. EVA-1 tri
plexer "A" I sect�on , "A" 
receive r ,  or 

���l:�
l:e�-�J - - P()sr::-rvA-PRocmuRE _

_ _  - - - - - - - - - - - - - - -

both modes 1 . 
g. EVA-1 "A" re- � ceiver audio I section failed • Swap EVA-1 RCU 
h .  Receiver nAn I RCU volume 

control failed I 
I 
I 
I 
I 
I 
I 
I 
I 

with EVA-2 

EVA-1 receive on "A" receiver 

EVA-l "A" RECEIVER 
FAILED 

� 
RECEIVER "A" 
RCU VO!.UME 
CONTROL FAILED 

BASIC DATE __ 
M---::ay_l_96_9 __ CHANGE DATE _ ___...J=UN=E =19..:..:71'---

I l l 

R E M A R K S  

PAGE..;;.5....:- 2;..;...4 --



C S D - A -789-(2)  ill 
A PO LLO O PE R A T IO N S  H A N D BO O K -EMU 

SYMPTOM ! PR O C ED U R E  

EMU-1 3 .  I EVA PROCEDURE 

I 
EVA-1 loses 
voice from MGFN ( see "Additional 
condit i onsH 
below} 

1 2r  � �oes EVA-1 have 1------------------sidetone 

Additional ccnc!itions : 

l .  Dual EVA 

2 .  EVA-1 does not receive 
voice from EVA-2 

Possible cause s :  
a. Comm . carrier failed 

b .  RCU mode selector "A" section failed 
c .  RCU cable failed 
d . Primary dual c omm . 

regulator failed 
e .  PLSS electri-cal umbilical 

fai led 
f . Antenna or 

triplexer 
c ommon port failed 

g. J-3 Pin 8 failed 

eo �A-1 set mode 
sel.  SW� in "A" position 

Conun.  restored with MSFil 

k!..l e EVA-1 set mode sel. SW. in position 11B" 

YES 

YES 

� RCU MODE SELECTOR DUAL CONTACT "A" WAFER FAILED 

� e EVA-1 mode sel, SW. in pos . nB" e EVA-2 mode sel.  SW. in pOS w 11A" 
Does EVA-1 hear f.---� ..___.s"'i"'d"'eti"'o'-"n"'e _ __, YES �NO 

w e EVA-1 PLSS 
fan - OFF 
>5 sec 

EVA-1 hear warning t or.e YES 

EVA-1 low vent flow flag 11P" while fan is OFF 

RCU MODE SELECTOR "A" WAFER FAILED 

RCU J-3 PIN 8 FAILED 

�---i�---: _ _ _ _ _ _ _ _ _ _ _ _ _  " - - - � - - -
To step 16 To step 13 To step 18 I next PB8e next P08e next p"8e 

I 
I 
I 
I 
I 
I 
I 
I 
I 

B ASIC DATE __ M---=ay�l_9_69 
__ CHANGE 0 ATE _......:J:..:.U:.:.:NE;..:.l9�71.:...._. __ 

R E M A R K S  

PAGE_5_-2_5 __ 



C S D -A -789- (2 )  ID 
APOLLO O PE R A TI O N S  H AN D BO O K -EMU 

S Y M PTOM I P R O C E D U R E  R E M A R K S  
I 
I POST-EVA PROCEDURE I 
I 
I � 

e: Swap EVA-1 
coJDm. carrier 

I with EVA-2 � Comm. YES 

I restored EVA-1 COMM . 

!10 CARR"i:ER FAILED 

I 
I � �-I SUIT ELECTRICAL e Swap EVA-l 

HARNESS FAILED RCU with 
EVA-2 I Com:n. re- � stored in mode 

I sel.  SW. � RCU MODE SE-
LECTOR DUAL 

pos .  "A11 , "ARn CONTACT "A" 

I and "B11 1/AFER FAILED 
NO 

I � PRIMARY DUAL/ 
COMM. REGU-
LATOR FAILED 

� e EVA-l � PL3S ELEC-
connect to TP.ICAL l.M electrical UMBILICAL umbilical 

FAILED 
Conun. restored. � 

NO 

� 
e Swap EVA-1 

OPS with � EVA-2 

Comm . � EVA-1 AIITTIINA 

rest ored 
OR C.�BLE FAILED 

!10 

� 
EVA-1 TRIPLFX-
ER COMMON PORT 
FAILED 

I 
BASIC DATE __ 

M___::ay;__l_9_69 
__ CHANGE DATE _ __:J:..::.U:..:.:NE:....:.19.;.;.7.:..1 __ PAGE 5-26 
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S YM PTOM ! 
EMU 14 I 

Foss!. Ole causE:s :  

b .  EVA-1 "B11 
receiver audio section failed 

c. EVA-2 P'I'r switch "as 
OFF 

processor failed 

I 
I 

CSD·A-789-(2) ill 
APOLLO O P E R A  l iO N S  H A N D BOO K -EMU 

0 Does MSFN hear E'/A-2 and re-ce i ve 'lM from E'IA-2 

w Does r-mFN receive 'lM but no voice fro��: E'IA-2 

m e EVA-2 mode SW. - pas .  sel . 
"B" 

P R O C E DU R E  

EVA PROCEDURE 

VOLUME CONTROL WAS 
TURNED TOO LOW 

r--- EVA-1 "B" 
RCVR . AUDIO SECTION FAILED YES 

� 
f---+ e EVA-2 s"itch 
YES P'I'r OFF/MAIN 

2J E'/A-2 !"'T SWITCH WAS OFF Comm. restored � �----�N-0--� YES �========� 

1J e EVA-2 go to MOM from MAIN . 
r-Co_mm __ ._r_e_s-to_r_e_d---;�s Corni:l. restored 

� E'IA-2 R/T RELAY K-2 FAILE1 CLOSED IN "A"' POSITION 

FM LINK FAILED 

NO 

( Continued on next page ) L------------�"'!"-· ----- �-------· 

BASIC DATE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

To step 15 next page To step 12 next page 

May 1969 ----=----- CHANGE DATE -�JU�N�E...!..l9!..!..71�--

R E M A R K S  

PAGE _5;_-2;;.;..7 __ 



C S D -A -789-(2)  ill 
APO LLO OPERATIO N S  H A N D BO O K -EMU 

S Y M PT O M  ! P R O C E D U R E  R EM A R K S  

I POST-EVA PROCEDURE 

I ,I 

Possible causes : I 
( c ontinued ) I � l:2J 
g .  P'I'I' circuit e S"ap EVA-2 MAIN CONTACTS 

in EVA-2 RCU I RCU vith OF P'I'I' SWITCH 

failed 
EVA-l IN EVA-2 RCU 

Comm . 'YEt' FAILED 

h .  P'I'l' circuit I restored 
in EVA-2 
PLSS failed l NO 

i .  EVA-2 comm. I carrier �- § failed I e S1o1ap EVA-l PRIMARY VOX 
C IRCUIT Ill comm. car-

I E'/A-2 PLSS ' rier lolith � FAILED EVA-2 

I co ... . r--- EVA-2 COM!>! . 

restored YES 
CARRIER FAILED 

I l NO 

I _:j 
AUDIO SECTION 
OF SIGNAL 
PROCESSOR 
FAILED 

I 
BASIC DATE __ 

M__.....:ay:.-1_9_69 
__ CHANGE DATE _......;;.;;J U..;..;.;NE;;...;;l;.;_;97.:..1 __ PAGE_;....5-;;.;28 __ 



SYMPTOM 

EMU 15 

EVA-2 loses 
voice from 
MSFN ( Me "Ad-
ditional con-
ditions" below) 

Addi tional 
condit i on s :  

1 .  Dual EVA 

2 .  EVA-2 re-
ceives voice 
from EVA-1 

PossiCle causes : 

a .  

b .  

c .  

d .  

e .  

"A" volume 
control 
turned too 
low or failed 

LM or MSFN 
failed 

EVA-2 "A" re-
ceiver RF 
sectior. 
failed 

EVA-2 "A." 
section tri-
plexer fai led 

EVA-2 11A" 

receiver 
fai led 

C S D -A -789-(2) ill 
APOLLO O PE R A T IO N S  H A N D B O O K -EMU 

I PRO C E D U R E  I 
I EVA PROCEDURE 

I 
I 
I 2J � .. ::IJ 

Does EVA-l e!EVA-2 set EVA-2 "A" VOL-re-

I ceive voice - RCU "A" .
vol- UME CONTROL 

I from MSFN YES ume control TURNED TOO LOW 
to MAX .  

I Comm . restored -
YES 

I � NO � NO 

� � I LM OR MSFN • EVA-2 set 

I FAILED mode sel . sw. 
at "A" 

Does EVA-2 
have s i detone 

YES 

I NO 

w 
e EVA- 2 set 

� mode sel . 
SW at "B" 

EVA-2 " A" RE- EVA-1 set 
CEIVER RF SEC- mode sel . 
TION FAILED sw. at "A" 

EVA-1 has comm. -
YES 

with EVA-2 

NO 

21 
F:VA-2 "A" SEC-
TION TRIPLEXER 
FAILED 

L-------·  - - - - - - - - - - - - - - - - - - - - - -

I POST EVA PROCEDURE 

I 
I � � I • Swap EVA-1 RCU with EVA-2 RCU "A" 

EVA-2 VOLUME CIRCUIT 

I FAILED 
EVA-2 comm. with MSFN 

I restored YES 

NO 

I � I EVA-2 "A" RE-
CEIVER FAILED 

I 
I 
I 

B A SIC DATE __ M---=ay:.....--1_9_69 
__ CHANGE D ATE _--::.:::JU:.:.:;NE:;..:l�97..!...1 __ 

R E M A R K S  

PAGE_5_-2_9 __ 



S Y M PTOM 

EMU 16 i 

EVA-2 loses 
voice from 
MSFN ( se e  "Ad-
dit ional condi-
t ions" below )  

Add itional 
conditions : 

1 . Dual EVA 

2 .  EVA-2 does 
not receive 
voice from 
EVA-1 

Possible causes :  

a .  

b ,  

RCU mode 
sele!:tor 
dual contact 
failed 

RCU mode 
selector 
switch "A11 

wafer failed 

T 
I 
I 
I 
I 
I 
lr 
I 
I 
I 
I 
I 
I 
I 
I 

c .  RCU P-3 pin B 1 
failed 

( Continued on I next page ) 

I 
I 
I 
I 
I 
I 
I 

C S D -A -789-(2)  ill 
A PO LLO O PE R A T IO N S  H A N D BO O K -EMU 

PRO CE DU R E  

EVA PROCEDURE 

� 
Does EVA-1 have 
side tone YES 

NO 

� l2J 
e EVA-2 set mode RCU MODE SEL. 

sel. SW. in DUAL CONTACT 
"A" position ''A" WAFER 

FAILED 
�-!SFN comm. � restored 

NO 

�- [D 
e EVA-2 set e EVA-2 mode 

mode sel . SW. seL SW. 
to 11 B" to "B" -

e1 EVA-l "'ode sel . 
Does EVA-2 fm- sw. to 11A" 
hear sidetone 

NO 

� m 
e EVA-2 Fan RCU MODE SEL. 

OFF >5 sec SW. "A" WAFER 
then ON FAILED 
EVA-2 hea.r -:;-;;-warning tone 

NO 

� s 
EVA-2 low RCU P- 3 PIN 8 
vent flow � FAILED 
varnin� 
flag "P" -

YES 

L _ _ _ _ _  - - - - - - - - - - - - - - - - - - - ..,. _ _ _ _ _  

I 
I 
I To step 10 To step 17 To step 12 

I next page next page next page 

I 
I 
I 
I 
I 

R E M A R K S  

BASIC DATE __ 
M____.::ay:..__l_9_69 

__ CHANGE DATE -�JU�N.;;;_E 1::...;..97:..;:.1 __ PAGE .. 5�-30�-
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S Y MPTOM ! 
I 
I 
I d .  PI.SS elec-

tri cal umbil- 1 
ical failed 

e . EVA-2 comm. I carrier 
fai led 

f. EVA-2 tri- I g
. 

::::r.:::led 1 

electrical 
harness 
failed 

h. RCU mode 
selector 
switch dual 
and primary 
contact 11A" 

wafer failed 

i .  Primary/dual 
comm . reg
ulator failed 

j . EVA-2 antenna 
or cable 
fai led 

I 
I 

I 

C S D -A -789- (2 )  ID 
APOLLO O PE R A T IO N S  H AN D B OO K -E M U  

P R O C E D U R E  

POST EVA PROCEDURE 

�-e , EVA-2 � � 
e !EVA-2 swap 

connect to IM PI.SS ELEC- OPS with EVA-1 
umbilical TRICAL UMBIL-

MSFN comm. all 
!CAL FAILED �l'!l right rwr Comm. restored 

r 1NO 

� l::J l:j 
e EVA-2 swap 

comm. carrier EVA-2 COMM. EVA-2 TRI-
with EVA-1 CARRIER FAILED PLEXER FAILED 
MSFN comm. I YES1 all right 

!NO 

� �- � EVA-2 swap RCU MODE SEL. 
EVA-2 SUIT RCU with EVA-1 SW. DUAL AND ELECTRICAL PRIMARY CON-HARNESS FAILED TACT "A" WAFER Comm. all right I ret in nA11 and "AR11 FAILED lNO 

� § 
PRIMARY/DUAL EVA-2 ANTENNA COMM. REGU- OR CABLE FAILED .. 
LATO!l FAILED 

B A SIC DATE __ M----:;ay�l_9_69 
__ CHANGE DATE _.....;J::.::U.:.:.:NE:....:l..:...:.97.:...1 __ 
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C S D - A -789-(2)  lli 
A PO LLO O PE R A  T!O N S  H A N D BOO K -EMU 

S Y M PTOM : P R O C E D U R E R E M A R K S  

EMU 17 I EVA PROCEDURE 

I 
I � EVA-2 loses � 

voice from L e EVA-2 
EVA-1 ( see set RCU B/C VOLUME 
"Additional volume to CONTROL WAS 
conditione" MAX. TURNED TOO L0\1 �elov) CoiDIIl . � restored YES 

Additional NO 
conditions : 

1 .  Dual EVA WJ B w • 

2 .  EVA-2 has e 'CVA-2 set 

comn. with Does MEFN have mode sel . EVA-2 

MSFN cou. from � SW. to "A" ,.. 
"E" RECEIVER 

EVA-1 YES e 'CVA-1 set FAILED 

Pr:Js s ible caunes : mode sel. 
SW. to "B" 

a .  EVA-2 B/C EVA-2/'CVA-l 
volume con- NO C Ol!llll · all 1-
trol turn- right YES 
ed too low I NO 

b .  EVA-2 nsn t 
receiver � m- � failed 

e EVA-1 
c .  EVA-1 RCU PTT ensure that EVA-1 EVA-2 

switch RCU P1'r RCU PTT Sli'. "B" SECTION 
turned OFF svitch is  ACCIDENTALLY TRIPLEXER OR 

in MAIN SET TO OF'F K-2 RELAY 
d. EVA-2 11B" pos ition POSITION ANTENNA SEC-

section tri- TION FAILED 
plexer or K-2 EVA-2/EVA-1 relay antenna ,:;:omm. restored f--. 
s ection failed 1 YES 

NO 
( Continued on 
next page) I � � 

I •, 'CVA-1 set 
EVA-1 VOX RCU PTI' 

switch to CIRCUIT OR 

I MOM position RCU PTI' SWITCH 
VOX SECTION 
FAILED 

I EVA-2/'CVA-l f.-comm. restored 
YES I NO r-----� - - - - - - - - - - - - - - - - - - - - - - - -

POST EVA PROCEDURE 

I 
I � � I e EVA-1 swap RCU EVA-1 with EVA-2 

I RCU PTT 
S\IITCH 
CIRCUIT 

I EVA-2/EVA-1 f.- FAILED 
comm. restored YES 

I NO 

I 
I To step 13 

I next page 

BASIC DATE __ M_a...;..y_l9_6_9 -- CHANGE DATE ____ J_U_NE
_

I
_97_

1 __ __ PAGE 5-32 
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C S D -A -789-(2) ill 
APOLLO O P E R A T IO N S  H A N D BOO K -EMU 

S Y MPTOM � PRO CEDURE R E M A R K S  

I 
I POST-EVA PROCEDURE IContinuedl 

I 
Possible causes : I 

{ c ontinued) I � �� � i e, A-1 reconnect eiEVA-1 connect EVA-l PRIMARY/ e .  EVA-1 VOX I to LM to PLSS 
circuit or umb i lical 

; e RCU mode sel . DUAL SIGNAL 

RCU PTT switch to "Bn PROCESSOR 

switch VOX I EVA-l/EVA-2 comm. � e,IM set for u: FAILED 

section restored backup mode 
failed NO EVA-1 /MSFN 

I comm . restored 
f .  EVA-1 RCU ro Fl'T switch ' 

circuit I L 
failed � g .  EVA-1 pri- I mary/dual EVA-1 VOX/PTT 

signal CIRCUIT 

processor I FAILED 

failed 

h .  EVA-l VOX/PTT 
circuit 
failed 

1 .  EVA-1 comm. � § 
carrier e1 EVA-l swap EVA-l COMM. 
failed comm. carrier CARRIER with EVA-2 FAILED j . EVA-1 suit EVA-1/MSFli f-+ electrical comm. restored 
harness 

NO YES 
failed 

� 
• EVA-1 SUIT 

ELECTRICAL 
HARNESS 
FAILED 

I 
BASIC DATE __ M---:ay�l_9_69 __ CHANGE DATE _JUNE 1971 -- PAGE-· _5-.;....33 __ 



I... ;)LJ -A ·t tiY· {L / ill 

A P O L L O  O P E R A TI O N S  H A N D BOO K -EMU 

S Y M PT O M  ! 
EMU 18 I 

I 
I 
I 

��:. o!i
;�ice I � 

EVA-1 , I Excessive 

EVA-2, or MSFN noise present 

(two-man EVA ) � in headset 

( comm. restore.- I tion procedure)  

I NO 

Possible causes : 

a .  EVCS re-
ceiver "A" 
squelch 
failure 

1-:-l 
• Increase 

appropriate 
volume control 

b .  LM VHF "A" Comm. all right 

failure 

c .  Volume con- NO 
trol toe lo.-

d.  Pl'r switch � 
OFF or inter- e PTT - OFF 
mittent then MAIN 

e .  VOX circuit Comm. all right 

.::=. 

1-

PR O C E D U R E  

EVA PROCEDURE 

e Outer volume 
control -
DECREASE 

EVA-1/EVA-2 
comm. all right 

I 

w 
VOLUME CONTROL 
TOO LOW 

w 
• Outer volume 

control -
mCREASE 

-

EVCS RCVR A 
SQUELCH FAIL 
OR LM PROBLEM 
ON VHF A 

YES �==::::===.J 
NO l 

1--

� e Outer volume 
control IN
CREASE 
periodically 
to see if 
noise present 

failure 
YES I NO 

f .  

g . 

h .  

EVA-1 XMI'R 
"B" ' EVA-1 
R� 11C" ., 
EVA-2 RCVR 
"B" ,  or 
EVA-2 XMI'R 
"C" failed. 

EVA-1 RCVR 
''B" /RCVR "C" 
summed out-
put failure 

EVA-1 or 
EVA-2 total 
cozrun. failure 

I 
I 
I 
I 
I 
I 

� PTT SWITCH 
OFF OR 
INI'ERMI'l'l'ENT 

� 
• EVA l mode -

pos. ''A11 
EVA 2 mode -
pOB . "B11 

vox 
CIRCUIT 
FAILURE Comm. all right � 

NO 
���====� 

� e EVA 1 mode -
pos . nB" 
EVA 2 mode -
pe s .  "A" 

� Comm. all right 

EVA-1 XMTR "B" 
OR 
EVA-1 RCVR "C" 
OR 
EVA-2 RCVR "B" 
OR 
EVA-2 MXTR "C 11 
FAILED 

Comm. all right 

YES I NO 

L..-------. 

EVA-1 RCVR ''B" / 
RCVR "C" SUMMED 
OUTPUT FAILURE 

� 
EVA-1 OR 
EVA-2 TOTAL 
COMM. FAIL-
URE (TRIPLEXER , 
POWER SUPPLY,  
ETC . )  OR 1M 
FAILURE 

BASIC DATE __ M___;ay:..-1_9_69 __ CHAt-JGE OA TE _ _:::..;JU::.:.:N::::...E 1�97�1 __ 

R E M A R K S  

Reception o f  MSFN 
is dis abled while 
outer volume is in 
full DECREASE. 

EMU data not 
available from EVA-1. 
EVA-1 cannot hear 
MSFN. 

EMU data not avail
able from EVA-2. 
EVA-2 cannot hear 
MSFN. 
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C S D -A -789-(2) ill 
A P O LLO O P E R A T I O N S  H A N D BO O K -EMU 

S Y MPTOM ! PR O C E D U R E  

EMU 19 / I EVA PROCEDURE 
I 

.....----------. I 
EVA loses voic�L2J 
from I.M ( see D EVA 
"Additional 

oes re- 1-------------------, 
di t1 , 1 cei ve voi c e  YES l con ens from MSFN 

below) 

Additional 
conditions : I NO To step 12 

next page 

� 2l 
1 .  Single EVA I e EVA set RCU EVA "A" VOL-

"A" volume UME CONTROL 

I control to TURNED TOO 
Possible causes : MAX. LOW 

a .  E�lA 1 1 A11 vol
ume control 
turned toe I 
low I b .  EVA "A" re-

restored 
YES 

NO 

ceiver RF I � 
section 
failed Does EVA heari---.YE-.8--+l 

I sidetone 
R(T relay K-1 c .  
failed . 

d. EVA antenna I 
failed NO 

' 

e EVA and Ill. 
configure 
for nB" 
mode 

Comm. 
restored 

YES 

� 
f:!/A 11A" RCVR . 
RF SECTION , 
OR R/T RELAY 
K-1 , OR LM 
FAILED 

e .  EVA comm. 
:-arrier 
failed 

�---- 1----------- !o_____________ -
I POST-EVA PROCEDURE 

f .  Triplexer 
common port 
failed I �EVA connect -;J EVA swap �A ANTENNA 

to LM Umbi l .  OPS with FAILED 
g. 1M elect rical I umbilical 

failed 

( Continued on 
next pag e )  

I 

Comi!l.. 
restored 

NO 

� 
EVA COMM. 
CARRIER 
FAILED 

'YES' 

To step 1 5  
next page 

other crew-
man t Comm. 

restored YES 

NO 

�. EVA R/T RE-
LAY K-1 , K-2 , 
OR TRI PLEXER 
COMMON ?ORT 
FAILED 

B A S IC DATE __ M____::ay�l-96_9 
__ CHANGE DATE _...:�.J.:.:.:.UN.::.E�l9:.:...:1l'----
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C !> U -A -7 tiY- \L J  w 

A P O LL O  O P E R A T I O N S  H A N D BOO K -EMU 

SYMPTOM I 
I 
I 
I 
I 

Possible causes :  I ( continued) 

h. EVA RCU "A" I volume cir-
cult f&i led 

i .  LM fai led I 
J .  EVA "A11 re- I ceiver RF 

section 
failed I k .  PLSS electri-
cal umbilical l 
failed 

l .  Primo.ry dual I 
comm. regula- I2.:.J 
tor failed 1 

m. 
e EVA connect 

EVA "A" re- to other PLSS 
cei ver failed 

Comm. restored 

!NO 

� 
LM FAILED 

� . PRIMARY /DUAL 
CCf.!M • REGU-
L.ATOR FAILED 

t 

I 

P R O C ED U R E  

POST-EVA PROCEDURE (Continued! 
. .  

l.::J � 
e Il-1 crewman 

transfer to U-1 ELECTP. I CAL 
pilot ' s  elect , UMBILICAL 
umbilical FAILED 

�l!"risfi!h Mm l YE: 
NO 

� 
LM CREWMAN COM!<!. 
CARRIER FAILED 

� § 
e EVA reconnect 

to original EVA RCU 11A" 

� PLSS , svap VOLUME CIR-
RCU with CUIT FAILED YES other crewman 

Comm. restored � YES 
NO 

@I � 
Does EVA hear � EVA "A" RCVR. RF 

SECTION 0� sidetone YES R/T RELAY 
K-1 FAILED 

NO 

� � 
Did IJ.l receive I YE; 

EVA "A" RCVR . 
voice from EVA OR R/T Rl::LAY 

K-1 FAILED 

NO 

BASIC DATE __ M--=ay;..._l_9_69 __ CHANGE DATE --=J�U N.:.::E�l9!..1.;71&..-__ 
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• 

S Y M PT O M  

EMU 20 

1M loses voice 
frcm EVA ( see 
"Additional 
conditions'' 
below) 

Additional 
conditi ons : 

l .  Single EVA 

Possible causes ; 

a .  IJ( failed 
b .  EVA RCU PTT 

switch 
turned OFF 

c .  EVA VOX cir-
cuit fai led 

d .  EVA nAn mode 
failed 

e .  EVA co!!ll!l. 
carrier 
failed 

f. EVA RCU VOX 
circuit 
failed 

(Continued on 
next page) 

l 
I 
I 
I 
I 
I 

t-

C S D - A -789- (2 )  m 
APOLLO O PE R A T I O N S  H A N D BOO K -EMU 

:2J 
Does � recei�le 
voice from MSFN 

NO 

CD 
l.M FAILED 

[I 
• EVA set 

RCU to FTT 

Comm . restored 

� 
• 

!iO 

EVA set 
n:ode sel . 
SW. to "B11 
mode 

Comm. restored 

NO 

-
YES 

YES 

� 

r--' 
YES 

·-

P R O C E D U R E  

EVA PROCEDURE 

� 2.1 
Does MSFN IJ.! FAILED 
have voice 
from EVA -

YES 

NO 

� w 
e EVA ensure EVA RCU FTT 

RCU PI'T SWITCH AC-switch in CIDENTALLY 
MAn; posi- SET TO OFF 
tion 

CoJm!l. restc.red. 1--YES 
NO 

2.J 
EVA "A" MODE 
FAILED OR LM 
fAILED 

e CONFIGURE LM 
FOR "B" MIJDE 

l----- - - - - - - - - �- - - - - - - - - - - ----- -

I POST-EVA PROCEDURE 

I � 
• EVA check 

I comm. using 
other PLSS/ 
OPS I Comm . with I.M 

I YES 
NO 

I 
I To step 11 To step 16 To step 15 

I next page next page next page 

I 
I 
I 

R E M A R K S  

B A S IC DATE __ M___:ay:....__l_9_69 __ CHANGE DATE _ _.:.;:JU:.:.::NE:..:l�97�1 __ PAGE _5_- 3_7__;.__ 



C SD -A -789- (2)  ill 
A PO LL O  O PE R ATIO N S  H A N D BOO K -EMU 

S YMPTOM ! P R O C E D U R E  R E M A R K S  

I POST-EVA P ROCEDURE (Continued) I 
I 

Possible causes : I � � 
( continued) e' EVA swap 

comm. carrier EVA COMM. 

g . EVA RCU mode I CARRIER 

select ·u A" 
FAILED 

wafer failed Comm. restored 1--I YES 

h .  EVA antenna 
failed 

.. 

EVA triplexer I NO 
L 

cotmnon port 
failed I J .  Suit electri- � � � 
cal harness I e LM OR SUIT 

EVA RCU VOX 
e S\lap RCU 

failed ELECTRICAL e EVA operates in 
HARNESS CIRCUIT MAIN I FAILED FAILED 

I �ES 
Comm. all right 

I 
I NO 

I � � � 
e EVA swap back e EVA swap back EVA VOX 

to original to original CIRCUIT 
RCU LI OPS FAILED 

Comm. restored Comm. all right 1--
YES YES 

NO NO 

� � 
EVA RCU "A" 
WAFER M:>DE EVA AN'!'ENNA .  

SELECTOR FAILED 

FAILED 

� 
EVA TRIPLEXER 
FAILED 

" 

I 
BASIC DATE __ M___,;;ay�l_9_69 __ CHANGE DATE _..;:.J.;;.;.UN�E..:.;l9..:..;71�-- PAG E  5-38 
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• 

" 

CSD -A - 7 8 9 - 12)  ill 
A P O L L O  O P E RATIO N S  H A N D B O O K - E M U  

SYMPTOM : 
EMU 21 I ! 0 I 

GT8168P/ I � GT8268P PGA � GT8168P/GT8268P pressure 
< 3 . 7  psid a.nd PGA pressure 
apparently > 3 . 1  psid 
steady (no 
·•arning tone ) 

1!0 

t 
Possible causes : � 

GT8168F/ GTBl B2P/GT8282P B. .  
PLSS o2 pressure GT8268P 

fai led abnormal 

b .  PLSS 0
2 

regulator NO 
s h i ft /  
degraded 

c .  EMU leak 

J:J 
PGA pressure I., gage < 3 .  7 psia. 

I tJO 

� 
• Flex arms 

Does PGA press -
ure gage 
respond 

;iO 

� 
PGA PRESSURE 
GAGE FAILED 

I 
B A S I C  DATE May 1969 

P R O C E D U R E  R EMARKS 

EVA PROCEDURE 

0 � � PLSS o2 pressure 

YES YES regulator regulates the GT8182P/GT8282P High 0
2 

flow ilas � f--+ � PGA to 3. 7 paid minimum PLSS 02 pressure "O" (02 - 110" ) 

I YE� 

YES 
� 

YES -

� 

if flow is 0 . 07 to 
abnormal 0 . 7  lb/hr. 

NO !YES 

� [D 
H i gh 02 flow 

YES WARNING 
flag non f-+ TONE FAILED (o2 - "o" ) an d  

low P G A  pressure 
flag 110" 
( PRES - 11011 ) I 

;;o 

l2J 
HIGH 02 FLOW f,. 
SENSOR FAILED 

l 
l..:J ALAR!� � 0 MODULE � POWER 

FAILURE 

! 
.:.:}' � 

8T8168P/GT8268F • Actuate 
PGA PRESSURE CPS 
FAILED 

1 � � PLSS 
Go to EMU 2 ,  REGULATOR 

SHIFT/ step 4 ,  

DEGRADED page 5-7 

tJ 
• Actuate 

OPS 

C H A N G E  DATE __ ...:.;J U:::..N=.E...:.;l9:.:..71:__ __ P A G E  5-39 



C SD -A -789 -(2)  ill 
A P O L L O  O P E R A TIO N S  H A N D BOO K -EMU 

S

-�M P T O M  ! P R O C E D U R E  R E M A R K S  

EMU 22 . I EMERGENCY PROCEDURE 

cp I cp I w 
GT8168P/ W-- High 02 flow � w 0 
GT8268P PGA flag ''O'' (after � e Actuate OPS 1--pres s .  > 4 . 0 5 sec ) ;  or 

PLSS 02 PRESS . PLSS o2 pre5sure 
ps i d  I GT8182P/ REGUI.ATOR 

regulator regulates 
GT8282P PLSS FAILED to 4 . 0  psid maximum 
o2 pressure or OPEN OR I SHIFTED SET to PGA . 
PLSS 02 qu�ntity POINT 

PGA pressure 
relief' valve 

indicator de- cracks at I creasing rapidly 5 . 0  to 5 - 75 psid.  
NO 

' r---- - - - - - - - - - - - - - - - - - - - - - - - - - 0 EVA PROCEDURE 

• 

Pos s ible c aus e s : I � � The PLSS 02 shutoff 
valve should be 

a. Regulator Does PGA press . SHIFT IN PLSS CLOSED if pos s ible . 
fails open gage agree vi th 1--- 02 REGUI.ATED I f  e.d:lit i onal or shifts GT816RP/GT8268P YES r.:tobi l i ty i s  
set point - · PGA pre s s . PRESS . needed , open 

b .  GT8168P/ 
purge valve 
to reiuce PGA 

GT8268P NO 0 t  pressure to 
fails > 3 . 4  psid.  

[D � 0 
Reduced mob ility PGA PRESS. GAGE 
or hear relief r-- FAILED 
vlv rel i evi ng YES Upon returning 

to the LM, steps 
7 and 8 c an be 

0 NO 
verified by con-
nec t i ng the blue 
PLSS gas con-

[£I nector to the 
OPS pressure 

GT8168P/GT826RP regUlator checkout 

PGA PRESS. stowage plate . 

FAILED 

< . 

.. 

I 
BASIC DATE __ M--=ay�l_9_69 __ CHANGE DATE _ __.;:J=UN=E..;;.;l9..;..;71�-- PAGE ...;5;__-40..:=..__ 
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• 

• 

SYMPTOM j 
EMU 23 

C S D - A - 7 8 9 - (2 }  ill 
A P O l l O  O PERAT I O N S  H A N D B O O K - E M U  

P R O C E D U R E  

cp EVA PWCEDURE 

� 2 1  3 1  GT8182P /  
GT8282P 
PLSS o2 

Ym � Ym 
� r,-.. GT8168P/GT8268P � GT8l 68F/GT8268p � Hl gh 02 fl oY 

�A pre�sure PGA �re: sure flag "o" 

YES 
r--

p!'es sure 
abnormal 
( r.o warn:.ng 
tone ) 

Possible caus es : 
a .  GT8l82P/ 

GT8Z82P 
fai led 

b. PLSS o2 
pres sure 
sensor 
failed 

c .  UIU leak 
d. PLSS o2 

pressure 
regulatcr 
failed open 

e. High o2 usag� 

I 
B A S I C  DATE 

>5. 7 p e 1 d  > 4 . 0  p s 1 d  ( O  _ "O") 2 

Go to step 21 
next page 

� 
?GA pres sure 
gage > 3 .  7 ps :i r� 

�NO 

2::J 
CT3l65P/G:'5268P 
PGA PRESSURE 
FAILED 

2J 
High 02 flow 

flag "0" 
Co2 - "o" l 

L:!J 
e Actuate OPS 
e Clos e PLSS 

o2 shutoff 

vlv 

t 
_!2.] 

EF.U LEAK UP� S':'REAM OF HIGH 
o2 FLOW SENSOR 

�8l6.3P/aT8::>fA r �·t:s �gh o2 floy 
PGA pres sure � flag "011 
• 3 . 1  psid {o2 - "o" ) 

YES 
r--

NO 

� 
hiGH o2 FLOW 
SENSOR FAILED 

_:_1 
FLSS 02 PRESS-
URE P.EGULATOR FAILED OPEN 

IIARJIING TONE 
FAILED 

t 
� 

'wA!�:II!iG TONE 
FAILED 

l r" ' l r•o t t ·" c=YES ���� 
� � � 

High 02 f!ow AlJUlM MODULE EJ•lU LEAK flag "0" { 02 � POWER FAILURE 
- "011) and 
low PGA pres s
ure flag 11011 
(PRES - "O" ) 

� 
e Actuate OPS 

To ster 24 
�Gc to step 5 . next page 

EMU 2 ,  
page 5-I 

May 1969 C H A N G E  DATE J UNE 1971 

R EMARKS 

PLSS 0 2  pressure 
regulator regulates 
the PGA to 
3 . 85 ± 0 . 15 psid 
i f  the flow is 
0 . 07 to 0 . 7  lb/hr . 

P A G E  5-4l 



SYMPTOM 

CS D - A - 7 8 9 - (2 )  ill 
AP O L L O  O P E R A T I O N S  H A N D B O O K - EMU 

: P R O C E D U R E  

I EVA PROCEDURE (Continued} 
I ...---r-------. 

I �  
I 

o
2 quantity 

i �di cator agrees YE� 
I with GT8182P / --

GT8282P FLSS 1 o
2 pres s .  

Monitor 
GT8182P/ 
'jT8282P 
FLSS o2 
�res s .  

L NO 

- - - - - - - - - - - - - - - - - - - - - - - - - - - -

I 

� -• Recharge 
PLSS o2 

GT8182P/ 
GT8282P PLSS 
o

2 
pres s .  YES 

shows recharge r 
NO 

� GT8182P/ 
GT8282P PLSS 
o2 PRESSURE 

FAILED 

28 1 ---l PLSS o2 
QUANTITY 
INDICATOR 
FAILED 

-

POST -EVA PROCEDU RE 

� 
e Open purge 

� valve to LOW 

High 02 flow YES 
flag "o" {o2 - � '' o" ) 

no 

� HIGH o
2 

FLOW SENSOR 
FAILED 

29 1 
__:_j Go to 

step 5 ,  EMU 2 ,  
page 5-7 

NO 

PLSS 02 � 
PRESSURE 
XDUCER 
FAILED 

� LEAK 
BETWEEN 
PLSS 02 
SHUTOFF VALVE 
AND HIGH o

2 
FLOW SENSOR 

� 
e PLSS 02 

shutoff 
valve - CFf 

e Reclmrge 
FLSS 02 

32 1 

GT8182P/ 
GT8282P 
PLSS 02 
pre s s .  
shows re
charge 

GT8182F/ 
GT8282P 
FLSS 02 
pressure 
s t able after 
.2Q min 

___J LEAK 
UPSTREAJ.! Or 
PLSt' 02 
SHUTOFF VLV 

REMARKS 

BASIC DATE May 1969 CH A N G E DATE __ J....:.U....:.NE�l::..;_9.:....:71 ____ PAG E 5-42 

I I i 

• 

• 



C S D � A - 7 8 9 - ( 2 )  ill 
A P O L L O  O P E R ATIO I'fS H A N D B O O K - E M U  

SYMPTO M  : P R O C E D U R E  REMARKS 

EMU 24 I EVA PROCEDURE 

I 
GT8llOP/ I � �l54T/GTB254T GT8210P 
feedwater 4- GT8170T /GT8270T LCG H20 temp 
pre s sure o2 temp � >2Q° F and YES <.!.:..£ psia 
( no warning I > .22:' F and r!.sin� 
tone)  whi l e  rising GT819 T/GT8296T 
us i ng  primary I LCG H20 fiT 

feedvater <�° F and dropping 

I - ltw (H2o diverter i n  
l�X. COOLING ) 

I po 
Possible caus e s :  I � GTBllOP/ � � GTil2lOr Y ES  a, G78110P I Low feedwater I FEEDWATER ..... WARNING TONE 

GT8210P PRESSURE pres sure flag 
"A" {H20 - "A11 ) FAILED failed 

I FAILED 

b ,  Sul! l i rnator llO breakth rough I ! c .  H2o separ- I � � ator tlocked I LOW FEEDWATER 
- Go tc step 6 ,  

d .  Depleted pri-

1 

PRI:SSURF EMU 4 ,  
rrary feed- SWITCH page �-1 2 

water reser- FAlLEr> 
voi r I 

e .  Blockage a t  I IJrimary-feed- � � water bladder� 
outlet � WAR;lUG TOllE Low feedwater � f .  Fee d"Water FAILED press . flag 

pre s s ure "A" (H20 - "A" ) 
Xducer lr10 fai l ed l g . Primary H2o _::] � � shutoff and 
relief valve Go to I �£S 

Pr imary H2o 
LOW FEEDWATER closed ste:r 9 ,  r-shutoff and PRESSURE SWITCH EHU 1, , rel i ef valve FAILED 

IJage 5-1 2 
ope� lNO 

�: ?R I��RY H2Cl 
SHUTOFF AND 
RELIEF 'lALVE CLOSED 

l . 

• 
�J e H2o diYerter 

valve - MIN. 
e Pr imary H2o -

shutoff and 
rel i ef valve -
OPEN I (Wait 1!_ min or 
unt i l  flag clears 

I befc�e changing 

dive:rter valve 
I pos i t i on )  

I 
BAS I C DATE __ M_a---"-y_l_96_9_ C H A N G E  DATE _ _::

J
:...::.U=

NE
:....:

l
:...:...
97

�
1 

____ PAG E 5-43 



C S D - A - 7 8 9 - (2 )  III 
A P O L L O  O P E RATI O N S  H A N D B O O K - E M U  

SYMPTOM : 
EMU 25 

GrsuoP/GT8210P I r iT 
feedwater press � GT8170T/ ( '� GT8270T <.!..:.£ psia no l 0 temp 
warni 118 tone ) 

2 

while us i l18  >29.,° F and 
auxiliary feed- I rising 
wat er I 

Possible causes : I 
a. 

b .  

c .  

d. 

e. 

f ,  

g . 

GTBllOP/ 
GT8210P 
failed 

I 
I 

Sublimator I 
breakthrough 

H2o s eparate) blocked I 
Both feed- I water reser-
voi rs I 
depleted 

Blockage I 
between I bladder and 
press . xducer J 
Feedwater 

I 
I 

pres sure 
xducer 
failed 

H2o shutoff I 
and relief 1 
valves closed 
( either or 1 

both) 

NO 

2.1 
GT8110P/ 
GT8210P 
FEED WATER 
PRESS . 
FAILED 

� 
Go to step 1 2 ,  
EMU 5 ,  
page 5-15 

� � If addi ti onal 
cooling i s  
required , 
activate BSLSS 

0--f YES 

l.:;J Auxi l i ary 
H2o shutoff 

and relief 
va.lYe open NO 

� -AUXILIARY 
H2o SHUTOFF 
AND RELIEF 
VALVE CLOSED 

P R O C E D U R E  

EVA PROCEDURE 

_::j G'l'Bl54T /GT8254T � LCG n20 t e:np 22_° F 

and r i 3 i ng G'f8196T /G 78?96T 
LCG H2o 6T 
<i° F and dropping 
( H20 diverter i n  
MAX. COOLI !IG ) 

� feedliater YES � WARNING 
pressure flag � TONE 
"A" { H20 - "A" )  FAILED 

� NQ � l2J 
LOW FEEDWATER 
PRESS . SWITCH 
FAILED 

2TI 

1YARNING 
'TONE 
FAILED 

Primary H2o 
shutoff and 
relief valve 
open 

B 
PRIM.ARY H2o 

SHUTOFF AND 
RELIEF VALVE 
CLOSED 

� 
e i!20 di verter valve - MIN. 

� Go to st<p 6 ,  
� EMU 4 ,  

-

page 5-12 

� 
Low feedwater 
pre s s .  flag 
"A" 
( H ,,O - "A" )  

�<I FEEDwATER 
PR::SSURE 
s-,;:TCH F AI LEI' 

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

1------to-1 • H20 shutoff 
and relief 
valves -
OPEN 
( Wait 4 min cor 
unti l  flag clears 
before changing 
diverter valve 
rcsi tion)  

R E MARKS 

C0 
Actuation of the 

OPS and opening of 
the purge val•re 
to HIGH flow may 
alsu be used if  
BSLSS i s  not 
carried . If PLSE o2 
valve remains cpen 
during purge mode , 
POS consumables may be 
deplete1 . 

0 Subl imator 
restart may be 
at ten,pted at 
this point i f  
desired 
( procedure for 
restart is giYen 
i n  step 7 ,  EMU 5 ,  
on page 5-14 ) .  

8 A S I C  0 A T E  __;,;_
M.:....:..A Y,;_l.:....:..9.:....;,69 

__ 
_ C H A N G E  DATE _ _:J....::..UN_:E:......;l:..:...;9 7:..:.1 ____ PAG E ---=-5-_.:.44.:__ 

Il l 

• .. 

.. 



SYMPTOM : 
EMU 26 I 

I 
I 

GT8154T I I GT8254T � LCG H20 

temperature 
> 50° F 

( div�rter valve 
in MAX; and no 
varn1 ng tone) 

Possible causes : 

a .  GT81 54T/ 
GT8254T/ 
failed 

b.  H28 shut-

off and re-
lief valve 
closed 

c .  Sublimator 
breakthrough 

d .  H2c separe.-

tor blocked 

e .  Depleted 
feedwater 
reservoir 

f .  Blockage 
betveen 
feedwater 
bladder and 
sub lima tor 

I 

CSD-A � 7 8 9 - (2)  ill 
A P O l l O  O P E RATI O N S  H A N D B O O K - E M U  

; ' 

� 
GT8196T/ 
GT8296T 
LCG H20 �T 

<.2_° F and 
GT8170T/ 
GT8270T 02 
temperature 

>.2.Q.o F 

Jno 
� 

GT81 54T/ 
GT8254T 
LCG H20 TEM-

PERATURE FAILED 

.2.J 
Go to 
step 1 ,  
EMU 5 ,  
page 5-14 

P R O C E D U R E  

EVA PROCEDURE 

� 
GT8UOP/ fyts GT8210P feed-
water press . 
<.h£ ps ia 

t NO 

2J 
FEEDWATER 
PRESSURE SENSOR 
FAILED 

� 
WARNING 
TONE 
FAILED 

� �  � 
YES Is EMU oper-

f+- ating on 
auxi liary 
feedvater 

ro !.:1 
Go to 
step 1 ,  
EMU 4 ,  
page 5-12 

YES 

.. 
YES I 

··- . i i 

w 
Low feed-
water 
pressure 
flag "A" 

NO 

� 
LOW FEED-
WATER PRESS . 
SWITCH FAILED 

R EMARKS 

BASIC DATE __ M--'-�-1_96_9 __ C H A N G E  DATE _ ___;J...;;..UN_E_;l_97'-l ___ PAG E  __ s_-4_5 



C S D - A -789-(2 ) ill 
APO LLO O PE R A T IO N S  H A N D BO O K -EMU 

S Y M PTOM ! PR O C E D U R E  R E M A R K S  

T POST-EVA PROCEDURE I 
I 
I � 

• Replace 

I battery 
( from other 
PLSS) 

I 1 I � � 
GT141V/GT8241V I YES. 

DEGRADED I PLSS batt�ry BA'l'l'ERY 
voltage >16.0 V de 

� - �  

I l NO 

" � 
GT8141V/GT8241V 
PLSS BATTERY 
VOLTAGE FAILED 

I 



CSD -A- 7 8 9 - (2}  ID 
A P O l l O  O P E RATI O N S  H A N D B O O K - EMU 

SYMPTOM : 
EM U 31 I 

I 
r------.. 1 

, �  GT8140C/ GT8240C PLSS battery current >3 . 0 A or 

GT8170T/ GT8270T o2 tempera-
ture <38° F (no warning 
tone ) 

Possible causes : I 
a. 

b. 
c . 

d .  

GT8170T/ GT5270T failed 
Fan failed or degraded 
High POA pressure drop 
Flo" re-striction in vent loop 

I 
I 
I 
I 
I I 
I 
I 

<2 . 3 A 
NO} 

FAN DEGRADED 

P R O C E D U R E  

EMERGENCY PROCEDURE 

� 

Low vent flow 
flag "P11 (VENT "P" ) 

'NO 
� e Fan off 

>5 sec 

VEN'l' ll'p" and 
we.rning tone 

trw 
� 

LOW VENT FLOW SENSOR FAILED 

� 

WARNING TONE 
FAILED 

' 
� 

e Actuate OPS 
e Open purge valve to LOW 

l 
� 

FAN FAILED 

r-----·  - - - - -- - - - -- - --- --- - - - - -

I I I I I 
I 
I 
l 

�G?8141V/ GT8241V PLSS battery 
voltage <16.0 V de NO 

E) GT8170T/ GT8270T 02 TEMPERATURE 
FAILED , OR HIGH PGA 6P , OR FLOW RESTRICTION IN VEIIT LOOP 

-YES 

EVA PROCEDURE 

� e Fan off >5 sec 

VENT "P" and warning tone �NO 
� LOW VENT fLOW SENSOR FAILJ::D AIID DEGRADED BATTEliY CAUSED 

FAN FAILURE 

� FAILING BATTERY 
YEs I CAUSED FAN DEGRADATION 

l( � 
e Actuate OPS 
e Open purge 

r- valve to LOW 
e Activate BSLSS 

REMARKS 

Actuation o f  
the OPS and opening 
of the purge 
valve to HIGH 
flow may also be 
used if BSLSS 
is not carried . 
If PLSS 02 valve 
r ema.i ns open 
during purge mode , POS consumable& 
may be depleted . 

B AS I C  DATE __ M_�..;._1_96_9 __ CH A N G E  DATE __ J_UN_E__.;;l..:..:97"""1 ____ PAGE _....;S_-S..;..3 



C S D -A - 7 8 9 - (2 )  ill 
A P O L LO O P E RATI O N S  H A N D B O O K - EMU 

SYMPTOM 

EMU 321  

GT8l70T/ 
GT8270T ' 
02 temp 
�o F 
and rising 
( No varning 
tone) 

: 
I I 
l lJ  I 

T I I 
Possible causes : I 
a. GT8l70T/ 

GT8270T 
failed 

I 
I 

b .  Sublimator I 
breakthrough I 

GT8UOP/ 
GT8210P 
feedvater 
pressure 
.::.L.£ ps!a 

NO 

c .  H20 I I 4 I 
separator � 
blocked I 

d. Depleted 
feedwater 
reservoir I 

I 
e .  Blockage be-

tween feed- f 
water bladder' 
and 
sublime.tor ' 

f. H20 shutoff 
and rel i ef 

valve closed 

I 
I 
I 

GT8l54T/ 
GT8254T 
LCG H20 t emp 
� F  and 
GT!li96T/ 
GT8298!' 
LCG H20 llT 
� F  (H20 

diverter in 
MAX COOLING ) 

NO 

GT8170T/ 
GT8270T 
02 TEI<!P 

fAILED 

B A S  I C DATE ___ M_:i1f:.__l%_9 __ 

NASA - MSC 

P R O C E D U R E  

EVA PROCEDURE 

LOW 
feedws.t er 
pressure flag �yE:c 
".a" v 

TO !'IE 
FA [LED 

(H20 - ''A" ) 
NO 

C.OW 
FEEDWA';'ER 
PRESS. 
3WITCH 
FAILED 

LOW 
feedwater 
pressure flag 
"A" 
( H20 - "A" ) 

NO 

FEED WATER 
rRESSURE 
SENSOR 
FAILED 

ES 

..... 

GT8llOP/ 
GT8210P 
FEED WATER 
PRESSURE 
FAILED AND 
IIAR!'IING 
TONE 
FAILED 

t ,r--------' ,.....-,,-....L...I._-L-, [::1 
Is EMU oper
ating on 
auxili ary 
feedwater 

NO 

Go to 
s t ep 1 ,  
EMU 4 ,  
page 5-12 

YES 1--
� Go to 

step 1 ,  
EJ.!U 5 , 
page 5-14 

R EMARKS 

C H A N G E DATE _J_U_.:_N=-E :..:.19.:...:71:.___ ___ PAG E 5-54 
NASA - MSC 

I I I  

• 

• 


