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REPORT BRIEF
INITIAL EVALUATION TESTS
OF
GENERAL ELECTRIG COMPANY
12.0 AMPERE-HOUR NICKEL-CADMIUM SPACECRAFT CELLS
WITH
DESIGN VARTABLES

Ref: (a)} NASA Purchase Order S-57075AG
{(b) Initial Evaluation Test Procedure for Nickel-Cadmium Sealed
Space Cells: NAD 3053-TP324; 10 Apr 1973

I. TEST ASSIGNMENT BRIEF

A. The purpose of this evaluation test program is to insure that
all cells put into the life cycle program are of high quality by the
screening of cells found to have electroiyte leakage, internal shorts,
low capacity, or inability of any cell to recover its open-circuit
voltage above 1.150 volts during the internal short test.

B. The fifty-two cells were provided by the National Aeronautics
and Space Administration, Goddard Space Flight Center (GSFC), to
NAVWPNSUPPCEN Crane for evaluation of the various cell design variables,
incorporated in these cells, on a near-earth orbit test regime. The
cells were manufactured by the General Electric Company, under NASA
Contracts NAS-5-23783 and S-52734-B, according to NASA Specification S-711-P-6
and General Electrics' Manufacturing Control Document (MCD) 232A2222AA-54.
The design variable cells were divided into nine groups {1 through 9)
of six cells each except for Groups 3 and 9, which only had 5 cells. The
cells were identified by the manufacturer's catalog numbers 42B012AB29-
Gl and 62, -except for Group 9, which had catalog number 42BO12EBOT. These
cells are rated at 12.0 ampere-hours, contain dual, nickel-braze
ceramic seals, ‘and the G2 type cells {31) and two cells from Group 9, have
pressure transducers. Testing was funded in accordance with reference {(a).

C. Test limits specify those values at which a cell is fo be

" terminated from charge or discharge. Requirements are referenced fo

as normaliy expected values based on past performance of aerospace
nickel-cadmium cells with demonstrated 1life characteristics. A require-
ment does not constitute a limit for discoentinuance from test.

II. SUMMARY OF RESULTS

A. Each group of cells, on the average, indicated a slight increase
in plate stack thickness following test, except Group 2 which indicated
no change.

B, No limits or requirements were exceeded by any of the Group 2
cells which have Teflon treated negative plates.
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C. A1l the cells from Groups 7 and 8 exceeded the 1.480 voltage
requirement during the C/10 charges at the 20 and 25° C temperatures.
They also exceeded the 1.560 voltage test 1limit during the 0° C over-
charge test.

D. Sixteen cells from Groups 1, 5 and 6 exceeded the 1.480 voltage
requirement during the C/10 charges at 20° C and one cell- from Group 3
exceeded the 65 psia pressure requirement during the second charge at
this temperature.

E. One cell's voltage, from Group 9, was 8 millivolts less than
the average voltage of the group at the end of the 1-week open-circuit
period during the charge retention test.

F. Eighteen cell§ from Groups 1, 3, 4 and 5 exceeded the 1.520
voltage requirement during the 0° C overcharge test and 3 cells, from
Group 6, exceeded the pressure requirement of 65 psia.

G. The cells from Groups 8 and 9 delivered less (52%) than the
requirement of 55% of the input during the 20° C charge efficiency test,

H. During the pressure versus capacity tests, one cell each, from
Groups 7 and 8, reached the 1.550 cut-off voltage before reaching the
20 psia cut-off pressure.

ITI. RECOMMENDATIONS

A. It was recommended that these cells be placed on a near-earth
orbit Tife test regime.

B. In February 1979, eight 5-cell packs (Packs 3D through 3K,
corresponding to Groups 1 through 8) began 1ife test on a 1.48=hour
orbit (1.00-hour charge with a voltage Timit control at 20° C and
a depth-of-discharge of 40%). The Group 9 cells (Pack 3L) began life
test in August 1979 with the same test regime. .

i1
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RESULTS OF
INITIAL EVALUATION TESTS
OF. )
GENERAL ELECTRIC COMPANY
12.0 AMPERE-HOUR NICKEL-CADMIUM SPACECRAFT CELLS
WITH
DESIGN VARIABLES
I. TEST CONDITIONS AND PROCEDURE
A. A1l evaluation tests were performed at room ambient (RA)
pressure and temperature (25° + 2° C), with discharges at the 2-hour
rate, and in accordance with reference {b), unless otherwise specified,
and consisted of the following:
1. Phenolphthalein leak tests (2).

2. Three capacity tests, third at 20° C; with internal resistance
measurements during second charge/discharge.

3. Auxiliary electrode characterization test.
4. Charge retention test, 20° C.

5. Internal short test.

Charge efficiency test, 20° C.

Overcharge tests, 0° and 35° C.

Pressure versus capacity test.

la] [0 e] it | [=)]
L] [ ] L]

. Phenolphthalein leak test.

I

(See Appendix I for summary of test procedure.)
II. CELL IDENTIFICATION AND DESCRIPTION

A. The cells from Groups 1 through 8 were identified by the
manufacturers' catalog number 42B012AB29-G1 and G2, in which the G2
cells have pressure transducers, and those from Group 9 had catalog
number 42B012EBO1. The serial numbers and design variable notations
were as follows:

Design Variabie

Group Notation Serial Number
1 LT/NY/0 02470285-GR1-01 to 06-L01
2 LT/NY/TFE 02470285-GR2-01 to 06-L01
3 LT/NY/AG 02470285-GR3-01 to 05-L01
4 LT-LT/NY/0 02480286-GR4~01 to 06-L02
5 PPLT/NY/O 02490287-GR5-01 to 06-103
6 LT/POLY/0 02470285-GR6-01 to 06-L01
7 AK-68/NY/0 02500288-GR7-01 to 06-L04
8 AK/NY/0 02500288-GR3-01 to 06-L04
9 Post 31028 SP-2 02970327-=--~ 01 to 05-L01
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The cells were placed in temporary pack configurations for initial
testing in which -each cell was individually restrained. The pack numbers
were 548X through 554X. Pressure transducers were fitted on four cells
of each group except Group 3, which was fitted with three.

B. The 12.0 ampere-hour cell is rectangular with an average overall
height of 4.559 iriches, width of 2.987 inches and edge thickness of
.892 inches.

C. The cell containers and covers are made of stainless steel with
a nominal case wall thickness of .019 inches. The positive and negative
terminals are insulated from ‘the cell cover by dual, nickel-braze,
ceramic-to-metal seals and protrude through the cover as solder-type.
terminals.

D. Cell serial number 06 of each group contains a standard Rero-
space auxiliary electrode and cell serial number 05 of each group
contains a Heart Pacer type auxiliary electrode.

E. The description of the cell design variables are contained in
Table I.

11I. RESULTS - The following was condensed from Tables I through IX.
A, Each group of cells, on the average, indicated a slight increase in

plate stack thickness following test, except Group 2 which indicated

no change.

B. MNo limits or requirements were exceeded by any of the Group -2
cells.

C. Limits/requirements exceeded during the change portion of the
testing are as follows: ‘ .



Limits/Requirements Group*

Test Exceeded  #1 #3  #4 #5 #6  #7  #8
Charge, C/10, 1.480 volts 6 6
24 hrs @ 25° C (1.486)(1.487)
Charge, C/10, 1.480 volts 6 6 4 6 6
24 hrs @ 20° C (1.483) (1.482)(1.481)(1.5]5)(1.512) .
Charge, C/10, 1.480 volts 6 6 6 6 6
24 hrs @ 20° C (1.482) (1.484)(1.482)(1.507)(1.511)
{Second charge at
this temperature) 65 psia
Charge, C/20, 1.520 volts 6 4 2 6
60 hrs 6 0° C (1.534)(1.523)(1.520}(1.533)

1.560 volts . 6 6

for 2 hours

65 psia 3 3 2

*Number under column indicates number of cells in that group which exceeded the
designated test 1imit and the value in parenthesis indicates the average peak

voltage for those cells during Fest.

yL1-64 3/J30M
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D. One cell's voltage, from Group 9, was 8 millivolts less than
the average voltage of the group at the end of the 1-week open-circuit
period during the charge retention test.

E. The cells from Groups 8 and 9 delivered less (52%) than the
reguirement of 55% &f the input capacity durihd the 20° G charge efficiency
test.

F. During the pressure versus capacity tests, one cell each, from
Groups 7 and 8, reached the 1.550 cut-off voltage before reaching the
20 psia cut-off pressure,

G. The auxiliary electrode.characteristic test was performed on
the cells from Groups 1, 4, 7 and 8. Maximum signal power was obtained
with resistances of 5 to 10-ohms on cell 5 (Heart Pacer type) of each
group and with resistances of 50 to 1000-ohms on cell 6 (standard
Aerospace type). A 10-ohm and 300-ohm. resistance was used throughout
- the test on cells 5 and 6 respectively, as instructed by Goddard ‘Space
Flight Center's Technical Officer.



TABLE I

CELL DESIGN VARIABLES

TYPICAL FINAL KOH

POSITIVE TYPICAL POSITIVE NEGATIVE QUANTITY

THICKNESS NEGATIVE LOADING LOADING cC PRECHARGE?
VARIﬁBLE GROUP# C THICKNESS gm/ﬁm OF SINTER gm/dm3 OF SINTER NV 3rd ADJUST Ah
Control 1 1 .069 .079 2095 2180 40/40 4.6
Teflon Treatment 2 .069 .079 2095 2180 '48/4§ 4.6
Silver Treatment 3 . 069 .079 2095 2180 ’ 43/44 4.6

_ Light Loading 4 .069 .079 1840 . 1833 45/46. 4.6

No PQ Treatment 5 .063 .079 2113 2180 40,3/41.5 4.6
Polypropylene Separator 6 .069 .079 2095 2180 39/40 &.6
A.K. Plate-~1968 Design, 7 081 . 066 2130 2542 38/39 0

No Cad. 0%d Ect Process, EUnsized)
flo Decarb Process ‘

A.K. Plate-1968 Design, 8 . 081 . 066 2130 2542 39/40 1.8.

No Cad. Present Aerospace (Unsized) -

€ell Process

Electrochemical Impreg- 9 .074 . .079 12763 2280 48 5.8

nated Positives - .

(1) Control Cell Represents Present Aerospace Design and Processes with no Extra Treatments: NonzWoven-Nylon Separator, PQ Treated Positives,
Decarbonation Process, IUE Loading Levels, 31 percent KOH. . .

{2) Based on 228cc 02/Ah.

{3) By hydrate pick-up, not hydrate reduction,

F11-64 2/930M
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TABLE II

Initial Evaluation Test Averages

Group 1 Group 2 Group 3
Change: VYolts psia ah Out Yolts psia ah Out Volts sia ah Qut
0/20'¥or 48 hrs @ 25° € ) 1.453 16 16.1 1.437 19 15.5 1.441 18 16.0
C/10 for 24 hrs @ 25° C 1.460 37 15.3 1.453 35 14.8 1.455 4] 15.0
C/10 for 24 hrs @ 20° C 1.469 48 14.8 1.461 42 14.2 1.466 56 14.4
C/10 for 24 hrs @ 20° C* 1.470 56 13.5 1.463 39 13.0 1.470 55 13.5
C/40 for 20 hrs @ 20° C*+ 1.372 4 3.7 1.373 7 4.6 1.373 6 4.2
C/20 for 60 hrs @ 0° C 1.496 45 14.5 1.483 36 13.9 1.493 44 14.6
C/10 for 24 hrs @ 35° € 1.418 37 15.9 1.417 17 16.1 1.417 31 15.9
Open-Circuit
End-of-1 week* '1.326 4 1.332 8 1.329 6
24 hrs after 16-hr short period 1.250 4 1.257 7 1.250° 6
Group 4 Group 5 Group &
Volts psia ah Qut Yoits sia ah Out Yolts psia ah Out
C/20 for 48 hrs € 25° C 1.441 20 14.3 1.447 13 16.3 1.443 16 16.1
C/10 for 24 hrs @ 25° C 1.457 29 13.7 1.455 26 16.0 1.458 39 15.5
C/10 Tor 24 hrs € 20° C 1.466 34 13.6 1.466 52 15.0 1.471. 66 15.1
C/10 for 24 hrs @ 20° C* 1.467 42 12.5 1.468 58 13.7 1.475 77 13.8
C/40 for 20 hrs € 20° C** 1.376 10 3.9 1.375 4 4.1 1.374 6 4.3
C/20 for 60 hrs @ 0° C 1.491 37 13.1. 1.506, 37 14.8 1.497 69 14.8
C/10 for 24 hrs @ 35° C 1.423 35 141 1.402 34 14.1 1.415 24 16.0
' Open Gircuit
End-of-1 week* 1.319 10 1.315 5 1.330 6
24 hrs after 16-hr short period 1.238 10 1.259 4 1.247 6
Group 7 Group 8 Group 9
Volts psia ah Qut Volts sia ah Qut ‘Volts psia ah-Quit
C/20 for 48 hrs @ 25° C 1.452 14 18.6 1.452 14 15.7 1.446 32 10.7
C/10 for 24 hrs @ 25° C 1.463 30 18.0 1.463 29 18.1 1.435 32 10.1
C/10 for 24 hrs @ 20° C 1.477 26 17.7 1.480 34 17.8 1.444 40 10.1
C/10 Tor 24 hrs @ 20° C* 1.477 37 15.2 1.480 40 15.4 1.443 36 9.0
C/40 for 20 hrs @ 20° C¥* 1.370 6 3.6 1.369 9 3.1 1.377 12 3.1
C/20 for 60 hrs € 0° € 1.578 68 16.8 1.581. 66 16.1 . 1.494 46 10.2
C/10 for 24 hrs @ 35°°C 1.396 52 14.5 1.397 40 14.7 1.395 26 9.4
Open-Circuit
End-of-1 week* 1.308 7 1.308 11 1.294¢ 13
24 hrs after 16~hr short period 1.263 6 1.259 9 1.236 12

*Charge Retention Test
**Charge Efficiency Test, 6.0 ah input



X TABLE III
MEASUREMENT AND LEAK TEST DATA

LY ™

PHENOLPHTHALEIN LEAK TESTS
SERIAL | WEIGHT | HEIGHT {—pp LENGIENSQCMS)CENTER WIDTH INTTIAL POST I VAC POST TEST
NUMBER | (Grams) |(Inches) | MINIMUM | MAXIMUM | MAXIMUM f Inches) | Terminals |Other] Terminals |Other| Terminals
) : (Pre-TestfPost-Test] + - + - + -
ool |96 *| 4559 8973 998 | .g95 | 2993
oo 520,3 4,553 . 89% 293 , 898 2992
Al coz | 5095 | 4554 | 348 896 | .g39 2991
| ood | 0| 4syz 293 894 | .997 2589
3| _oos 2743 * | o sud L 2%0 . 89¢ 898 2.587
| oo | Y dsyd . §50 993 | ,99% | 2.9% o
oo( 2673 Tl o549 8t | L899 | 993 2991
eloy 5097 ©, 565" , 891 350 . 594 2.9%1°
Tl ooz 50%./ 4.5¢73 995 | %93 a5 | 2989
g“ ooy 7604 *| 4.5¢7 995 900 ,99% 25806
Sl oos | 2654 *| dézs , 990 891 890 2,599
oot 262.0 | fsdg , 891 8491 ,895 2559 Ne | Lizeks wo | Lzakcs ol LiERks
ool 77210 *| 4,539 398 .99 91 2983 |
002 27134 | sy 397 . 909 915 24985
&l e 5196 o545 396 A ,922 2584
M ood | sae | 4ss3 | o890 | 9 | 929 | 2984
O oo 7780 *| o sYs 899 A 923 2.9%7
ook 7.8 ¥ o 525 899 1..932 | 919 | 2995 A
ool | suo | 4ss g9 | g0 | LG 2,983 & .
co 2708 ¥ dss52 , 891 A 522, 2,587 g g
wi{ O03 519.3 4 55 876 Sl .5 19 298! I
o _ood 267.2 ¥ 4,356 L8972 | T2 Gl 2.984 S f:
§1_oos MU Y| dsdl 8% 909 ,G2.8 2.967 : 2 sl
oo | 7725 *| ass1 | w9l | 909 | 922 | 298¢ |
¥~ | Has Phess|uie Troms Hoeo,e.




TABLE III

MEASUREMENT AND LEAK TEST DATA
PHENOLPHTHALEIN LEAK TESTS
SERLAL VETGHT | HETGHT LENGTH (Inchés) 3 WIDTH INITIAL 'POST HI VAC POST TEST
NUMBER (Grams) { (Inches) Mlﬁ[f%m M%(%E%I M%E(%%R[\q’(lnches) Terminals | Other] Terminals |Other{ Termjnals
(Pre-Test)Post-Test) + - + - + -
o0 | 5382 | 4500 29| .89 8 . 398 2.989
N oo | 534S 4,571 L850 , 898 .998° | 2.989
sl 003 | 3.6 | dssy 299 902 | .90z | 2.7%0
é 0O H- 789.6 | d.sto , 295 .Go2.  Foz 2989 2
O soxr | 9906 *| 4 56l , 997 952 | .992 | 2.9%
0ol 9o.s* | 4sed | | ges . 858 | ,85¢% 2.989
oo/ s 2 €507 891 9ol .F03 2989
| oo 29071 ™| o.5ed | 3973 904 Go¥ 2.992
»| 003 2754 " 4,583 891 895 . 896 2.98¢
Sl oo [ s24e | 4sp3 | 989 .39¢ G0 | 2987
®1| o008 2832|457 | L29¢ | 902 gos 11987 ‘
Aol LiEn Mol lEeils Aol lesis
0ol 2666 | s . 395 FoL 903 2,981
002 5163 4,576 L2892 G0 903 2985
ﬁb &o3 27235 | 459 .59 o Gof | 298¢
I ooy | sty e 389 G0l G0t 2.58(,
Y1 oos | m08*] 450l 889 . 893 o ! 2,985
006 763.4* | fst0 .29/ 397 .G06 2,984
oo/ S20.0 ¢4, 563 . 396 857 . 899 2,987
@l oor | 7o ¥ HGog 896 902 903 2987
>|_©0Z Moo M| 4y | L8356 (F00 Gor 2937
‘g oo | 519.6 €559 | 362 503 | .G03 2987
005 77247 | 456y , 896 . 898 . 858 2,584
006 | 77567 | 45cd | 890 | 895 | .39y | 2987
Me— tas Pressvre Trourdyeed
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TABLE ITI
MEASUREMENT AND LEAK TEST DATA

61’7—90? q

PHENOLPHTHALEIN LEAK TESTS

SERIAL | WEIGHT | HEIGHT LENGTH (Inches) JIDTH INITIAL POST HI VAC POST TEST
NUMBER | (Grams) |(Inches) | MINIMUM | MaxIMuM | mMaxiMum K Inches) |_Terminals | Other} Terminals iOther{ Termipals {Other
(Pre-TestilPost-Test) ¥ |- + - + -

00 | 830.8 ¥ 4507 9t 925 928 299

002 58,8 *| 4594 509 922 924 | 3.00%

003 553.9 H, 517 503, g20 G2 2.948 No |Lzeks No  (lEats No | LEALS

ooy 5587 4,585 S 928 33 2. 995"

00X i 55527 4573 E .04 520 g2t 2.999

%o - | Hae Presisuse Trowsldocen

Q.;-I Ij’j Pnh
e &ﬁ9$:4“)
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TABLE 1v

Capacity Data

' t Capacity Test 1 S | Capacity Test 2 Capacity Test 3 (200C)
ERD-0r-ClARGE END-0F -DISCHARGE END-0F-CHARGE END-0F-DI SUYARGE ENiD=0F - CHARGE END-OF-DISCHARGE
SERIAL A0X CAPAC- | ADX AGX CAPAC-| AUX AUX CAPAC- | AUX
MUMBER| CELL | ELECT |PRESS| ITY ELECT | PRESS| CELL { ELECT |PRESS| ITY ELECT | PRESS| CELL | ELECT |[PRESS| ITY ELECT | PRESS
{Volts)| (Volts) |(PSIA)| {ah) | {volts) |(PSIA}| (Volts}|(Volts) [(PSIA)] (ah) | (Volts) |(PSIA}] (Volts)| (Voits) (PSIA)| (ah) | (volts) [(PSIA)
ool W5e 1 6. i XA 27 | 152 Z L5 2 4.6 5
ool | {456 -t L4b2 5.2 169 1.5
Nl eon | st b 1,462 /5% [ 46T 4.6
H_ced | e e | 154 R 28 | Jss 1t 42 | Is G
G oS | LYgs |, IR T O = R S 1457 Lr? | 4 4.9 52 7 f4e8 | 592 | 55 | 14k j5ef H
ok e | sl o Vs Lm0 L 1o | 0wsy | zr | 51 L uss | Lese | 3 1476 | 70w | 83 | s 25 ) | 4g9-
oo | Lz 23 | 1H3 g | ldgw 33 {136 g 1146 37 134 lo
oot | p4z 14.3 458 3.9 N 3.7
v sow | rudl e N\ 1457 13,6 [ LS /3.7
et | e e 1o | rust 25 | 126 TR 2o | 137 1
8| co¥ feded | Bi3 r5 % |~ 039 12 jdss | L zed 30 3. | -oc02 K 1ol ,s6o | 38 134 ] tz0 A3
3| ¢o6 Ll | 362 | /B L uda {—.els A L456 |, 396 26 | 13,6 . Olef 7 67 | L3390 | L 12.7 42 9
oot | nesy 22 | 1246 5 e 35 | g4 9 | L4 H#5 | 177 /%
oot | 1450 17 18,5 vi 14 33 8.4 1z | t428 49 | 177 2/
™ e | jus¢ ) 18,6 1S g 1478 /8.6
H ooy | iden 18,4 i 1405 175 L 1.4
S ooz Lr4sz | oso | @ | /86 |=oiz | o ez |42t | 20 | 0 | o6l | o 1n48t | sz |27 | 123 | os2 ) 7
1 eot (453 | 663 | /12 188 o601 = 14459 | 939 | 2 19 352 | i e | ods | 37 | i8e 229 17
ool | .ndsy 18.% L 184 1477 17.9
oo | 1453 I 19,1 o | 1470, 22 | 194 -~ | sy do | o 17
w| oo | 49’ (8.8 L2 X 14 125
Hoood | 1403 14 Y & PRI w2 | 1y 1o | 147 38 12.8 {7
g oY o223 | 979 A (9.8 | 029 | ¢ (s 8 | Sl 25 | e 082 g 1479 | .s0R 2.7 7€ o5 10
Coce orysz | uzed Y e 19.6 | -.0tf b | teo | .21 2x | 1724 | Losa | 14 Y pwsa | sqe B2 | 1T | oo | /¥
SND~NADC (SP 11/73)
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TABLE IV
Capacity Data

t Capagity Test 1

Capacity Test 2

Capacity Test 3 (20°C)

Geavp Z

6(:-:\::{) 3

LL

G)ﬂou? 5.

1 Goe - 6

E}D-0r-CHARGE EHD-0F~DISCHARGE ERD-OF-CHARGE EHD-0OF-DISCHARGE END-0F-CHARGE END-DF-DI1SLIAPGE
SERTAL X CAPAC- | AUX " CAPAC-| A&UX AUX CAPAC- | AUA
NUMBER| CELL | ELECT |PRESS| ITY ELECT [PRESS| CELL PRESS| ITY ELECT | PRESS| CELL | ELECT |PRESS{ IFfY |* ELECT | PRESS
(volts)| (Volts) |(PSIA}| (ah) | (Volts) [{PSIA){ (Volts) (PSIAY] {ah)} | (Volts) [{PSIA)| (Volts)| {voits) {(PSIA)| ({ah) |(Volts) [(PSIA)
ool | 1423 /5.5 145S 147 LH4E2 4.2,
oo 1437 iIs.§ i~ L4452 149 /45T 142
oo3 | 1438 e | 153 s L4532 36 | 149 &6 | /46O IR 12
ooy | 1434 ) 26 | s | 6 | les2 ods | g7 TR 59 | 42 A
L oos | 1436 {247 19 1555 | -ecte .| 7/ | 1hd52 3% 49 | -.e37 H Lo | T 37 A .07?- i
oo 1435 | 2vs | 1 | s | ooy | 1o |2 27 | 149 | o026 | 10 (ldGe | w2 33 1143 | .55 |12
ool | addn o) ) LS /5.2 [ 467 4.5
00% | LH4n 2o | 155 6 | idsT sz | 148 9 |s#es 65 | th2 14
003 fi#d z | 1.l ‘o | dss 27 s/ I | 1¥6s 53 | s 14
ooy | hyd| 159 145t 151 /466 145
sos | b4 | ysz | qz | rs9 | o3 | | |1¥ss 35 | 149 | o0 | 2 lides | .s%o 1St |y s | 4
oof Lebet b 2 /6.3 O | hdse 2% 6.0 0 L46Y sp | IS0 4 -
002 | LH4S ] (6.2 1odsy /6.0 )dos (S0
063 LS e "6 5 {5 32 16,0 & Ides el 1576 1O
oo | r4v3z /6,3 - | ldss 6.2 XA ey
003 4G L3I6 {5 | 1 | oo o 1457 27 | 1o | -.o0d g L1468 | 366 53 |.150 o500 H
006 4947 | oo |1z | 162 |-.ots | B | rdsy 23 Moo | ~oo2 | o {246 | 555 |45 | isie | .tod is
ool | 141 60 LS5 15,6 1471 4.9
falox LS 15 | 6.0 & le | 57 s, 4f & L7 s | 149 19
ory | L44E 26| 5.6 12 | 2457 43 | Isd 12 | 147 FEERECTA A
oo | oy {6 {458 JEX [ 472 1,
oes Viwdr | 26or | 13 | t6d [0 | 5 | 14sy 3% | 54 |- oot 3 ¥ | g Vse | 1s9 | 63t 4.
e Ledn difz. ] 16 /e | - 043 z IS 7 z! /1596 |-.0r¢ ! L4770 L 553 | 3o {9 j-043 | 2

OND-TADC (5P 11/7
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TABLE IV
. - _ Capacity Data
1Capacity Test 1 .~} Capacity Test 2 Capacity Test 3 (20°C)
END-0¢-CHARGE END-OF-DISCHARGE END-OF-CHARGE END-0F-DISCHARGE EHD-OF-CHARGE EHD-OF-DI SUIAPGE
SERTAL AUX CAPAC- AUX AUX CAPAC- AUX AUX CAPAL- AUX
HUMBER | CELL ELECT }PRESS| ITY ELECT {PRESS| CELL ELECT |PRESS| ITY ELECT | PRESS| CELL ELECT |PRESS| ITY ELECT | PRESS
(Voits)| (Volts) |(PSIA}| {ah) | (Volts) |(PSIA)| (Volts)| (Voits) |(PSIA)| (ah) | (Volts) |(PSIA)| {Volfs)|(Volts) [(PSIA)| (ah) | (Voits) {(PSIA)
ool . | A4«9 26 | /0.4 2 hd338 . 26 3.8 g ddd ' VA% i
oo | huet 38 6. 1 me L4337 38 /0.0 N L o1 2z
00% hyef to.§ a2 /0,2 ) /0.2
ood | nuwd 16,8 2z | . ) (0.2 bt e 3L | 102
0os ldds IR . L2 0 hyda iy 10,7

AJ“I‘IV[] Moeh 1

"SND-RADC (8P 11/73)

pLI-64 2/2300
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-TABLE ¥

INTERNAL RESISTANCE AND SHORT TEST DATA

WQEC/C 79-114

INTERNAL RESISTANCE (MILLIOHMS)

INTERNAL SHORT TEST

SERIAL . . ' AFTER 161 AFYER 24 HOUR
MMBER | END-OF-CHARGE| START-OF -DISCHARGE | START-pF-DISCHARGE |'R-SHORT| _0C STAND
CELL CELL PRESS
o) 2.4 2.3 2,2 os® | lesz |
002 2,3 2.3 2.3 059 hes2
" 003 2.{ 2.2 2. 058 | tis2
"%* oo 2,3 2.1 2.2 058 | 150 /
. Ui 005" 2,3 2.0 2. | 0S8 | 4249 £
006 2.2 2.1 2. f 057 | 1247 g
ool 2,2 2.3 2.2 of7 | [.z40 g
0072 2,3 2.3 2,2 LOZ20 /237
¥ 003 2,2 2. 2.3 020 fi 20
¥ ood 2.3 2.3 2.3 o015 | lesd 1
S 005 2. 1 2,2 2.2 ,623 4239 13
006 2.2 2.2, 2.( - 025 | 1239 [
00| 2,3, - 2.2 2.3 0z | haed e
1 ooz 2.4 2.3 2.4 09f | 14 | /o
R e 2.4 2.4 2.4 088 | Lo |
& ooy 2.4 2.3 2.3 091 Lt
‘% oS 2.4 2.4 2.4 088 J. 265 o
A 2§ 2.4 2.4 095 | Leer | 7
Qo | 2.2 2.0 2,/ 093 | 2Lt
002 .2 2.1 - 2.1 09/ l157 [A
o| ooz 2.2 2.7 2,2 Lo | L)
oo 2.2 2.1 2 082 | t2s2 | fo
Sl ecos 2.3 2.2 2.3 084 | 1261 Q
- 006 2.3 2.1 2.2 083 | t.259 12
13
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9ND-NADC (SP 11/73)

TABLE V -
INTERNAL -RESISTANCE AND SHORT TEST DATA

WQEC/C 79-114

-INTERNAL RESISTANCE (MILLIOHMS)

INTERNAL SHORT JEST

R x-0Fchargg] OUE, HOUR AFTER THO HOURS AFTER [He crora| o6y STAND.
~OF-CHARGE| START-OF-DISCHARGE | START-OF-DISCHARGE
CELL CELL PRESS
ool 2.6 2.8 2.% .059 ‘ /.258
o ooz 2.9 3.0 2.0 06t | 1255
o |03 2.9 2.9 3.0 057 lh2sg “
3 | oo 2.8 3.0 3.0 o6l | les8 5
9. oo3 3.0 3.0 3.4 062 | 1258 | /I
(21218 2.9 3.0 3. o6k 125 Vi
Nely] 2.6 2.7 2.3 .05 1249
o 3.1 3.0 24 050 | 1250 b
C e[ 003 2.9 3.0 29 L0357 1-25¢ /0
sg cood 2-7 © 3.0 3.t 060 /252
- 003 2.8, 3.0 3.1 oS | /o248 ¢
col 2.6 2.8 3.0 054 h26) 0
O02. 3.0 3l 3 056 /259
V| 003 3.0 32 3.1 047 /260 5
§' oo 3.0 3. 3. 049 | 1258
g [oeS 3.0 3.1 3.0 05 /259 3
006 2.9 2.9 | o¥8 | t2s56 | 4
oof 2.9 2.9 3.0 .057 h2dd
o oot 3.4 3.z 3.4 047 L 248§ &
o G035 3.1 34 3. oY hasy /2
f? OO 3.4 3z 3,2 . LS h25!
91 003 3.2 31 3.2 043 L24 3
00 6. 3.2 3.1/ 3.'{ o4 i /235 | 2.
ool 2.1 2. f~‘//sr L0277 LhT3T z
o loon 3,1 3. N/ oxl | 1238 | 16
- = 003 3.1 3.0 Nﬁq 029 236 _
\% ooy 3.0 3.0 ~/a 024 237
o0s ‘3.2 N “/A 030 12338
o - | ot mpnleeable
- 14




DEPARTMENT OF THE NAVY
NAVAL WEAPONS SUPPORT CENTER
CRANE, INDIAMNA 47522 tN REPLY REFER TO:
3053~3DH:dsq
8900 - WPE

06 DEC 1979

From: Commanding Officer, Naval Weapons Support Center, Crane IN 47522
To: National Aeronautics and Space Administration, Goddard Space
- Flight Center (711), Gra enbeTt MD 20771

Subj: Report WQEC/C 79-114; Initial Evaluation Tests of General Electric
Company 12 Ampere-Hour N1cke1 Cadmium Spacecraft Cells with
Des1gn Var1ab1es .

Ref: (a) NASA Purchase Order S-57075AG

Encl: (1) Report WQEC/C 79-114 '

1. In compliance with reference (a), enclosure (1) is forwarded for
information and retent1on.

Gé MILEY
By direction

L]

- Copy to:
Distribution List



TABLE VI
CHARGE RETENTION TEST. DATA

. WQEC/C 79-114

o END-OF-CHARGE 24 HR. OcCV T WEEK OCV . END~QF-DISCHARGE
SERIAL
NUMBER | CELL firer) PRESs] ceLL ELECT.| PRESS| CELL AN oripREsS. | ELEGT fpRess.
< VOLTS NeyoLTs J(PSIA) | (VOLTSP (voLTsp (PSTANVOLTS Y prrrsi (Psa)| (AH)  [(vOLTS)|(PSTA)
ool /49 52 11367 | Z |13 / 3.5 {
ooz | 1470 1268 1326 3.0
il o0 | /46T 367 326 3.5
%. oo |14/ 56 11369 Z L3528 2. 3.5 /
O cos /4681559 | 60 11265 |, ot0 1 5 (1324|001 | ¢ 13.5 |-00r | 4
006 | jq7f L 734 | 63 {1367].099 | t0 |324 | iz | & 13,7 {-od2 | &.
ool | Ldew | 4o | 1366 9 {1320 g |izs i
Coz | 1467 1,365 1317 /2.5
| oo | 1406 I3kl 1320 12.5
¥ ooy | 1466 34 | 136S I 1515 /1 2.5 /0
:"; 668 {1467 ] 558 46 143641 .0071 13 | 1321 {.000 | 13 11285 |05 | I
obb | L7 s | 4 11,365 .05 7 [ 32l {005 | 7 12,5 |-.137 7
06| 476 i 1346 5 1,309 7 |53 b
6oz | L7 et 13¢5 14| 1309 /1 I55 1 /1
ooz | 1477 13 1309 54
= ood |14 1344 1308 4.9
f) 005 | 1478 | 403 25 |34l | .ol 5 1306 | . o0l / 149 |-.003 O
00k |/ 480 | 733 36 | 1345 2448 ¥o] £309 {.02d 7 105 |-.084 7
ool | 1479 1,344 1.309 154
0oz | /486 HF 11344 18 | 1308 g _1/5.¢ g
w| ooz | L¢3 1344 1309 5.
> __ood | /478 46| 1343 20| 1308 12 {54 1
G 008 | 148 | 450 | 28 |13 ozo ) 12 11308 |.con ! 9 /sy |00 | 9
0o | 1484 | 319 | 37 1134|035 | 23 | 1306 .03 | IS | (S2 | 00} I¥
: ¥ na i R 2z, - R .
:
.

15




i WQEC/C 79-114
TABLE VI

CHARGE RETENTION TEST DATA
END-OE-=-CHARGE 24 HR. OCV 1 WEEK OCV END-OF-DISCHARGE
SERIAL
nuvgER [ CELL | £igcr | PRESS) ceuL |epecy |pRess | cery | AU%: \opess | IO MK oo
~ KVOLTS)yoLTsy(PSTA) |(VOLTS) (voLTS) (PSTA)(VOLTSY ye7s ! (pSIAY| (AH) |(VOLTST(PSIA)
ool |}14es 1.3721 .33 2.9
ooz /462 1320 133} (3.0
S ooz |i4e3 38 | 137 A s o 5
é’ oo |1.463 g, 41370 6 1333 L6 |z s
Yl cos |1z L. 449 | 38 |43 loos | i (13| oot | H 13.6 |-o0i7 | 1t
00k 1963 | i | 32 1370 o | 10 | 1336 | Looq | 9 3.2 |-o024 | F
Toeet |1 e 1.329 ' 13.6
| ooZ |i470 63 11369 7 | /327 b 3.5 6
> 003 1467 52 | 1369 t 14330 | . {135 /1
5 ooy | 1469 1.370 £330 134
©oS |19 | .53/ | 5/ 1430 ].008 | /. |4331 000 | | 134 |-.005 | |
col | 146¢ s3 | 1352 o |izes o 1132 S
coz | 147 - {1352 L3147 /3.7
b 003 | /)63 oo | 135% e {1316 s 137 5
g“ ood | 149 /352 1304 | - 17137
G| 008 |r471 |.3d2 | o 1358 ) 025 | 10 11319 |00 | 9 13.7 | -0z | 8
Qo 1469 | .se8 | §3 11353 .053 | 4 11314 [oiv | 4 |37 |-av | 4.
ool (75 1371 1330 13.7
o0 | /14729 32 | 1372 7 1331 & /3.7 &
‘i 003 _| 1475 92. | /370 13 | 4330 |z lizs 2
§ oo | 1415 4376 /330 135
O oo (1473 424 | 4 13726 00?2 | B | 1329 | 006 | 3 /3.2 | ~003] 3
006 10493 | .5¥) | 48 113701094 | 2 4327 | w05 | 2 |i#s |-e59| 2
ool  |iI443 3 [ k323 3 1286 8 53 ' K-
o [—coz | huys % it B L2 17 | k256 17 9.0 | 16
= 663 | Ly 1329 1295 9.1
5: sod | iyyz 1330 1256 - _‘?.3
boos leeel, L Gselo Lo Jwesel 1 JEr [T

16
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© TABLE VI
Charge Efficiency and Overcharge Data

Overcharge Test (00)

Overcharge Test

PLL-6L 3/230M

| Charge Efficiency._(200C (350C}
SERIAL Eno-olr—;l];lmrecrz CAPE!&D-OF-EIIDS(CHARGE Enu-ogag}mnsﬂ END-OF-DISCIARGE END-GF-CHARGE END-OF-UTSCHAPGE
- CAPAC- | AUX ALY CRPAC-T AUZ
NUMBER| CELL | ELECT |PRESSI ITY ELECT [PRESS!-CELL | ELECT |PRESS| ITY ELECT | PRESS| CELL | ELECT jPRESS! ITY ELECT | PRESS
(Volts)| (volts) |(PSIA)[ (ah) | (Volts) |(PSIA)| (Volts)|(Volts) [(PSIA)| (ah) | (Voits) [{PSIA}| (Volts)| {Volts) (PSIA) [ (ah) |(Volts) [(PSIA)
ool | 1372 / 3.9 I fryse | #o | 1ds i | oretm 37 | 159 2
coz. | 1,373 39 AtGG 14 5 L4419 /5.9

“L 603 1,372 3.9 L4596 45 LHIE 159

g ooy 4374 / "3.¢f { L4596 39 4.6 4 {1416 . 2% 16, | 3

Ui ooy £L372 | soc o 3.9 -.00s o /-t_(%‘s‘ Ho? #9 2 19 21 | Ay ST . | 36 15 .6 LOGR &
GOk L3237/ 046 g 3, ¢ L 0D g L4497 (1 .579 50 146 235 27 | L4 748 39 16l , 229 2
oo/ 1377 g 3.9 i L4900 38 | 12 8 18 | hefae o | 14 aa
ocZ | 1376 39 L¥92 2.0 Kk 142

¥| 0cz2 | 437 3.9 1490 13,3 hefr s 2

o = U WA i 3.9 /0 Ld50 32 | /2= 7 L2t 29 o 1%,

&% ) 137 | pos 13 3.9 Leol Iz L5 .300 “b | /2.0 ,0%0 22 | L4l | L eHD 34 o | od b I3

o o6 L376 {025 7 .1 39 000 7 [ 492 | . s62 37 /3.6 3y 17 fdad s 35 14,1 .27 0
ool | 1370 A 4.0 e |rs7.* A ) < 1.3%¢ = & z2
PR e b 2 (’.;, 4 | ie.6 = / 14 .

, /6 8.5 10 1578 20 | s6.8 & 1396 so | 146 29

~l_ee2 1370 3,5 Ls9st /6.8 1,376 145"

H ood | 1370 "33 L5728 > /6.6 4396 14 .

5 o5 43 o025 o 3.5 018 o 1592 206 (’5-. A Lol3 | s¥ 143896 | 9z 4y .0 022 zf
O¢h | 4369 1 .19/ 7 3.5 2L 7 1525 629 I INEN; 276 e | 1395 | 706 59 | 14 (2% | 2%
oof /368 3.4 1578~ /62 YT 15t
oo | 1370 ¢ 2.9 ¢ | 1550 o2 | re o 28 | Lot 27 | 5.4 19

2l o3 | h3es 3. a9 ) AT ' /5.

. / ’57-9* (A 1,398 5”1

N 1369 /0 3./ {0 1383 | - =20 J[AR:) 38 4398 36 14,7 9

& s | Jses 677 3 3./ .els § | ts9g M .28/ 58 | 160 | .ood | 42 | 4295 | 3oy gy | 1o 22
ook | 1268 | o538 1z | 3.4 046 12 1 15972% 2do | 73 | 16 | ote | 56 | 4399 | 3y {52 | 139 z7

QI?D-NADC (SP 11/73) e — c‘.imgae detmiaaled becgose on ‘--5‘1 cefll Vof"'n}g-:. ,Ruenoge AH,L ¢ Gaveps 7(2;,8) gpwup ?sz.o)



TABLE VI

Charge Efficiency and Overcharge Data

f arge Efficiency (209C) Qvercharge Test (0°) Overcharge Test  (3s0¢)

. END-0F-CHARGE END-OF-DISCHARGE END-OF-CHARGE END-0F-DISCHARGE EAD-0F-CHARGE END-0F=DISCHARGE
SERLAL AU CAPAC-T ADX AUX CAPAC-] AUX AUY, CAPAC- 1 AUZ i
HUMBER| CELL | ELECT }PRESS| ITY ELECT |[PRESS| CELL | ELECT |PRESS{ ITY ELECT | PRESS| CELL { ELECT |PRESS| ITY ELECT | PRESS

(volts)| (volts) {(PSIA}| (ah) | (Volts) {(PSIA}| (Volts)|(volts) [{PSIA){ (ah) | (Volts) |(PSIA}| (Volts)| (Volts) [(PSIA)| (ah} |{(Volts) {(PSIA}
col /373 #7 1486 3.7 L8 6.0

‘ooz 1.3_72, oo Le8z 13,9 107 1]

N ooz 11373 4| 48 o | 1481 36 | 137 15| k417 17| teo - 5

b oodl | 1323 5 ‘i 7 5 181 3 13,9 15 Lt 19 1ot 7

é _ 005 11273 | .oof H <47 000 H_ trese | 37 37 | 3.7 079 (3 | tqe7 | 282 9 .0 'l 02 fz
006 2 023 1 9 5 | .oof ki 1485 | 303 28 14tz 5% iz 1 2dis 297 1 6.2 | 079 s
ool 1,373 .0 1434 4} 420 (6.0

wi_ooz | 4372 6 | 43 6| 1494 s2 | 145 17 | e 33 | I58 g

M ool 4373 10 <, | /0 1492 “ 14,7 17 L7 32 6.0 iz

é, Q04 - | 1373 o3 1493 LA ki) (5.8

= S 114373 | .anl / 42 | -.027 / iH5 | 386 | #b Il | _rrd g Lt | s4d | 28 | 15,7 | .03 ya
ool 1375 o1 4 [a) l5os 32 145 1o {398 29 /3.4 )
ooz | 1375 o, /508 14,8 1397 /3.4 '

Y as® 4275 s |4l 5 1503 HO 14.8 I8 ffodf 38 /5.0 7

$- ooy /375 ) L5009 . IE lfoo 13.8

\B cos ) 032 {.% o1 007 g /5o XA 43 [4ta .03 | 20 | Ldio 525 323 15.6 ek g /o
00k /1375 .| .o%0 ¢ .0 Lols of /509 . 343 3] 148 LS 1o | hvoo L0 35 /3.9 L2y by
201 1,374 4.2 1499 14,9 1416 i,

o oo | 1374 6 | Ho 6 | 1499 83 | iso 33 | Ldis el RES 7

W _coz [374 12 o, e/ .| ldse | ) 1+l 33 | Ldis 25 15.9 {ef

@ . cey 139 ; of s tvay {1 42 Lois 15.8
008 | 133 | .eof = 4,3 062 3 rogs 11229 | 5 | 49 o054 | 25 | hdrg | 339 | 2o | iG.d 009 | &
o6& Lare | o063 | 2 | wa 023 2 | rme | uwy | 49 s | e 14 | stis | 4g) /5 | led | o6 | 4

SND~NADC (SP 11/73) . ;

RIT-A7 /9304



TABLE V1I
Charge Efficiency and Overcharge Data

$L1-62 2/730M

: charge Efficiency. (200} | Overcharge Test {P) Overcharge Test _(350¢) -__.
! ENO-0F-CHARGE EHD-OF-DISCHARGE T EilD~-0F~CHARGE EHD-0F=-DISCHARGE EfD-OF-CHARGE END-0F-JISVHARGE
SERIAL AUX CAPAL- AUX . ] : AUX  CAPAC- AUX - N ES CAPAC- HU&
HUMBER| CELL. ELECT |[PRESS| ITY ELECT | PRESS| CELL | ELECT {PRESS| 1ITY ELECT | PRESS| CELL ELECT [PRESS| ITY ELECT { PRESS
(volts)] {volts) |(PSIA}| (ah) | (Voits) |(PSIAY| (Volts){(Volts) |(PSIA)| (ah) | (Valts) (PSIA)| (voits)| (voits) |(PSIAY| (ah) | (Velts) |(PSIA)
ool . | 1377 2 2.9 7 L4972 o7 2, (- ad | 387 | 27 9.3 1]
50 1378 A 3.4 A e +9 0.2 28 | 134% 2 | 9.6 e
0; 007 {137 2.1 LG 104 [izg1 .93
] “ - ™
5 oo {377 3.1 Luas 0.6 1393 9,5
o063 { %77 O3 I 4. 10,4 1297 7.3
)
3)

OND-NADC (SP 1177




0z

TABLE VIII
PRESSURE V5. CAPACITY TEST DATA

1 Serial Ne. ool {ood | 005 L ook | cot | ooy loow oot | ool L'oosr | mof | oot | con| ooy | ooy | ook
Start~of-Charge, Prass| |/ 2 # 10 /o 2 13 g i Za 9 12 7 1 Is 17
AH in to § PSIA 14 | 93 oS Lo | o~ | e | e L e | e e | e el | M L osha | e L

Cell {volls) Lo |otses | AW76 l
Auz (volts) L2297 )

AH in to 10 PSIA /89 187 L8 |l i Ne | e LA | oasie | G v | Ma | 2os | M | ol | e

|__cell (volts) Lsdo | w58 | smzo ) XY 4, szl A5zl N
" Aux (volts) S92 .20% 2067
AH in to 15 PSIA 4 e | s [ 190 Jio | 164 | /15 | tes | A R o | 2o jzo3z | e il

Cell {volts) AhSHS | L3736 | L5730 | LS3E L HgE L asd b ree9 1 LS IS¢ | 4513
Aux {volts) KoL T 3o 1 .379 :

AH in to 20 PSIA 125 1192 b gt 193 |7 | ed |z | ey | 186 Ma | zo | /A 212 |2tz | 190
Cell (volts) L5dR | LS | LSS | asde | 128 | 4836 | ngeo | hver Lo Lee® 45 LIS | hgeg | hdR
Aux (voits) 68 1.5 S92 | .ol 2ol 307 | .o%

AH in to v/ (1.55V) | ~/a | ~/a IR ~fa ~la | N L ~Ya 208 | ~a 2tz | Ma | e | A

[ A (vatts) ' 165 '

Press {PSIA} 1o 19

30 Min OCY, Cell LIS Lt b opdie L aqre pides L Ades ) RdEs L Ly | 43R ;286 | 1382 | i387 | 1386 | 133F | 138Y
Aux_(volts) | sve | 537 A8z | 488 072 | bk 443 | 076
Press (PSIA) 27 24 I 27 At AR S8 LY 20 25 22 23 2L 20

1 hour QCY. Cali & 1409 A Idt] 1 103 | Ldes | tdoo | 1del | 1378 4280 | K378 | L3309 L3378 | 1378 | H398

“Aux {volts) ‘ e ) el |32 ) S W o8 | .07
Press {PSIA) 24 27 24 27 24 235 21 14 20 e 23 22 2

EOD Al out 159 [ asis sy 1is2 |36 | use |36 | 3.6 | (o8 1722 | 65 | 176 |16 | e | 153
Aux {vdlts) Nl cretf - 507 LY (032 087 | 008 | 03]

. _Pregg {PSIA) 3 3 A 13 1z 3 1 9 24 13 /8 9 zt zo 0
N/A-- wot -ﬁppl-:-.a“l Gasup 1 ) Gaov @ * ) anu? 7 ) 6#“{.' 3
Pr7 R Asfﬁaif?_{vf*?

OND-NADG {SF 1./73)

PLL6L 2/030M
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TABLE VIII
PRESSURE VS. CAPACITY TEST DATA

1\)/,4 - :-Ia'f‘ “T’f" ’lrn.é/c

Serial Nu. oo | cod | oo | 0dg co2 jco3, | ooS | eof | o3 | coS | 006 | ooz | 002 | 005 | o006,

Stayt—of-tharge. Pressi «f s / 5 / i =f o 5 & £ - f z 3

AH in to § PSIA /50 | wfp a4 | ~a /80 ey | g |6 | e e Lmd | s7 e | see
Cell (voits) [du | X 1499 U hsey ltwsg | rgr | 1s2e 4GS Lydd | 142 | 4wz
Aux (volts) .237 63 | 183 437 4370

AH 1n to 10 PSIA A {29 | 190 |80 t8.6 1 8.4 (8.4 1 197 /8.8 (38 | 191 184 | 182 /8.6 | 186
Cell (volts) 1496 | 1484 | st} hwqs | oases | sy L aseo Lrsze | 02 | fsis 1519 L rsio | wqas | psys | vsid

" Aux {volts) 325 | .29 .32 458 | .do3. Lg97 | .48

AH in to 15 PSIA (2% e 1195 [se8 | e | o2 | /8.6 | 200 | 193 1/9.3 | 196 | /29 | /29 | re9 | 129
Cell (volts) f.5le | LSt | 0515 ] 6503 | h53C | 4533 | 1536 | 4548 [ 1536 L1529 L rsdo | 1526 | aser | 512 | he2e
Aux (volts) ' 378 | 335 .88 578 | «¢se . 223 | 456

AH in to 20 PSIA 9.2 1193 [ 13 Vs | 150 | 184 9.0 4 203 1197 | 19.6 9.9 | md | 4l 9.4 1192
Call {voits) +518 | Lsi8 | L {5719 i5de | 1,538 | f5%o [ /598 | 1540 | fsdS | .54 | w5p0 | LS5y 1526 | hs23
Aux (volts) L | .287 .57 Lol | . sof 253 | L5l

A in to V/L (1.55V) | W/a { ~/a L~/ I~ | e | nfa |~ | #/a | ~a Nla | o e | b | v ~a
Aux_{volts) ‘ . . -

Press (PSIA) .

30 Min OCV, Cell Lif | Lt ) LYY | LYz | oris fotis | s | hgol | idol 401 | tuot | nerg | g Lette | L7
Aux {volts) 384 | 329 493 340 | 435 ‘ 296 | 463
Pres; (PSIA) | 23 27 17 /9 26 26 26 24 27 24 23 26 7 23 2{

1 hour OCY, Cell Ldoz | Lol hdol | Ldoz | 1do7 LHe6 | (o5 | 4297 | 129G 297 | 1396 [ 1406 | oS | lefor
Aux (volts) ' ' (32 | .30y ] KAy, ;278 JHo8 267 L4420
Press (PSIA) 24 20 /3 A 25 26 24 21 24 22 2! 25 25 2] 17

EOD AH out 156 156 | 15.6 | 5.6 | 157 | /57 | 1572 | 160 /59 | 1559 L 159 | /sy 158 | 153 | 1508
Aux_{vol ts)_ .

Press (PSIA) g £ | =z 7 o g 7 o 7 & s g 7 ¢ | A
GMU{) Z Gr;au‘a ) Gacsp 5 Gm:uf) [

OND-NADC (SP 11/73)

PLL~64 2/730M
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VoD Hold b
sAxﬁ(ﬂ{)V& TYNIOIHO

TABLE V11t
. PRESSURE VS, CAPACITY TEST DATA
| Sepial H 00 loos
Start-pf-Charge, Presst & 9
AH in to 5 PSIA ANf | WA
Cell (valts) o
Aux (volts)
AH in to 10 PSIA 1z | 122 ]
goll {volts) e | pug7
Aux {volts) AA MA
AH in to 15 PSIA 3.0 /32
Catl {volts) gz | L4778
Aux (volts)
AH in to 70 PSIA 13.5 /3.7
Cell {volts) f49 L LHET
Aux {volts) .
AH in to WL {1.55V) HA RA
I Aux (volts)
Prass (P5IA)

30 Min OCY, Cell

14279 (138

Aux {volts)
Press {PSIA)

2% YA

I hoyr QCY, Cell L3730 14370

Aux (volts)
Press {PSIA} 21 2.4
_EQD AY out fo.f fo.2
Aux_(volis)
Press (PSIA) i i3
- g 1S ft(‘al
A}é} 2t P fe (.:,m,...e 4

SND-NADC (SP 11/73)

yLE=64 3/030W
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TABLE IX

i:?:::fsclfs:c 11/73) SPECTAL RESISTANCE CHARACTERISTIC DATA ON THE AUXILIARY ELECTRODES
SERIA. w0, | QoS 00(s Powen = 005 | Powen- 006 r AVERAGE
OHMS YOLTS | PRESS | VOLTS | PRESS | WM | PRESS {VOLTS | PRESS | VOLTS | PRESS VOLTS MILLIWATTS
090 [ 9zgl /7 | R | 1€ | 0% 079
5:000 . 9/61 /8 | .84 | /6 | e 129
2,290 , LESST /8 L i b Mot 40
1000 cooi s Lz | 47 1, ' ST
500 ounl g | oszal 8 | L LS —
20 ossl /8 | 26l 13| 508 567 |
W0 732048 |30 | 17 |53sE a¢
X 76 /7 |20 | 1T, [ T4 390
% sl 47 | aead (6 | len a4
L1 4291 17 | 0771 17 | 2tgw o2
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TABLE IX
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TABLE IX
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APPENDIX 1
I. TEST PROCEDURE
A. Phenolphthalein Leak Tests:

1. This test is a determination of the condition of the welds
and ceramic seals on receipt of the cells and following the last dis-
charge of the cells (Cycle #8).

2. The cells were initially checked with a one-half of one
percent phenoiphthalein solution applied with a cotton swab and then
placed in a vacuum chamber and exposed to a vacuum -of 40 microns of
mercury or less for 24 hours. Upon removal they were rechecked for
Teaks and then received a final check following test completion. The
requirement is no red or pink discoloration which indicates a Teak.

B. Capacity Tests:
1. The capacity test is a determination of the cells' capacity
at the C/2 discharge rate to 0.75 volt per cell, where C is the manufact-

urer's rated capacity. This type discharge follows all charges of this
evaluation test.

2. The charges for the capacity tests are as follows:

a. C/20, 48 hours, room ambient (RA), Cycle 0, with a test
Timit of 1.52 volts or pressure of 100 psia.

b. C/10, 24 hours, RA, Cycle 1, with a test l1imit of 1.b2
volts or 100 psia pressure and a requirement of maximum voltage (1.48}
or pressure (75 psia).

c. C/10, 24 hours, 20° C, Cycle 2, with the same limits and
requirements as the charge of Cycie 1.

C. Internal Resistance:

1. Measurements are.taken across the cell terminals 1/2 hour
before the end-of-charge (EOC) on Cycle 1, and 1 and 2 hours after the
start-of-discharge of Cycle 2. These measurements were made with a
Hewlett-Packard millichmeter (Model 4328A).

D. Special Charge Retention Test, 20°C:

1. This test is to establish the capacity retention of each
cell following a 7-day open-circuit-stand in a charge mode.
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2. The cells are charged at C/10 for 24 hours with a test Timit
of 1.52 volts or 100 psia pressure. They then stand on open-circuit for
7 days, with the requirement that the open-circuit voltage of each cell,
following this period, is within +5 millivolts of the average cell voitage.
The cells are then discharged and 80 percent capacity out of that obtained
in Cycle 3 is required.

E. Internal Short Test:

1. This test is & means of detecting slight shorting conditions
which may exist because of imperfections in the insulating materials, or
damage ‘to element in handling or assambly.

2. Following compietion of the third «capacity discharge, the
cells are shunted with a 0.5-ohm, 3-watt resistor for 16 hours. At
the end of 16 hours the resistors are removed and the cells stand on
open-circuit-voltage (0CY) for 24 hours. A minimum vOltage of 1.15 is
reguired at the end of the 24 hours: .

F. Charge Efficiency Test, 20° C:

1. This test is a measurement of the cells’ charge efficiency
when charged at a low current rate. . ‘

2. The celis are charged at C/40 for 20 hours with a test Timit
of 1.52 volts or 100 psta pressure. They are then discharged and the
requivement is that the minimum capacity out equals 55 percent of capacity
in during the preceding charge. )

G. Overcharge Test #1, 0% (:

1. The purpose of this test is. to determine the degree to which
the cells wiil maintain a balanced voltage, and to determine the cells'
capability to be overcharged without overcharging the negative electrode.

2, The cells are charged at C/20 for 60 hours. The test Timits
are cell voltages of 1.56 or greater for a continuous time peried of
2 hours or pressures of 100 psia. The requirement is a_voltage of 1.520
or a pressure of 75 psia. The cells are then discharged and 85 percent
capacity out of that obtained in Cycle 3 is required.

H. Overcharge Test #2, 35° C:

1. This test is a measurement of the cells' capacity at a higher
temperature when compared to its capacity at 20° C. This test also
determines the cells' capability of.reaching a point of pressure equilibrium;
oxygen recombination at the negative plate at the same rate it is being
generated at the positive plate.

2. The cells are charged {710 for 24 Hours with a test limit of
1.52 volts or 100 psia pressure and a requirement of 1.45 volts or 75
psia pressure. The cells are then discharged and 55 parcent capacity oyt
of that obtained in Cycle 3 is vequired. :
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1. Pressure versus Capacity Test:

1. The purpose of this test is to determine the capacity to
a pressure and the pressure decay during. charge and open circuit
stand respectively.

2. Each cell is charged at C/2 to either & pressiure of 20
psia or a voltage of 1.550. Recordings are taken on each cell when
it reaches 5, 10, 15 and 20 psia pressure. The cells then stand OCV
for 1 hour with 30-minute recordings and then are discharged, shorted
out and leak tested.
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