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BBepeHue

B1. HacTtoswee PykoBoacTBO ABNSE€TCA OCHOBHbIM
OOKYMEHTOM MO 3KCnnyaTaumMm 60pTOBbIX aBUALNOHHbBIX
aKKyMynATOpHbIX  GaTapel  HuWKenb-KagMMeBOWN
3NEKTPOXMMUNYECKON cncTeMbl. OCHOBHbIE TUMbI aBUALINOH-
Hbix DaTapen ykasaHbl B NpunoxeHun 1 Tabnuua 3.

B2. YcnoBHoe 0603Ha4yeHne bataper paclumcgpoBbiBaeTcst
cnegyowum obpasom:

Introduction

B1.This Manual is the main maintenance document for
Nickel-cadmium aircraft system batteries. The main types
are shown in Appendix 1 table 3.

B2 The description of battery type has following interpreta-
tion:

- KONINYECTBO aKKyMyrAaTOpoB B GaTapee

- Number of cells in the battery

- TUN 3NEKTPOAOB aKKyMyrnsiTopa /crneyHow,
NSIE€HOYHbIN/

F/FP

- type of electrodes / sintered /

- HOMMHalibHaA eMKOCTb /|'|p|/| 1-4yacoBom pexnve

paspsga/ - rated capacity / 1-hour discharge rate /

- TUN akkymynsaTopa /"6e30nacHoCTb Mioc H1C

MOLLIHOCTb"/ - cell type / "Safety plus Power" /

- Hanu4me TepmogaTyuka /umdpa nocrne "T" - T/T2

KONM4ecTBO TepModaTymKoB/ - presence of temperature sensor / digit after "T" is
- KOHCTPYKTUBHbIE MO,DM(*)MKaLWWl 6aTape|‘/'| M/E2/B/1... the number of temperature sensors /

- MoandUKauus 8 KoHTelHepe nponssoacTea CHI

PacwudpoBka 0603HaveHus OaTapen
Ha KOHTEeNHepax npu noctaske U3 MepMaHum:

- constructive modification of the battery

- modification of the battery in the battery con-
tainer

origin in CIS

Deciphering of battery container stamp when
delivered from Germany:

NICKEL-CADMIUM-BATTERY
TUN aneKkTpoxumuyeckon cuctemsl | type of electrochemical system

24 VOLTS 25 AMPERE HOURS
HOMWHarnbHoe HanpshkeHve B, emkocTb A*Y | rated voltage V, capacity A*h

M VARTA panWKE

dpupma-nponssoamTens | RGmbH the manufacturer

B3aeopckon Homep b6atapen | battery serial number

TYPE: 20FP25H1C-R P/N: ...
Tmn 6atapewn | battery type Tunoson Homep usgenus | Type number
SER-Ne DATE: ...

[Hata narotoenenus | Date of manufacturing

MADE IN GERMANY
nPOM3BOACTBO NrEEPMAHUN

B3. BHumaHue! HapyweHne TpeboBaHWIA HAacToSALLErO
PykoBoacTBa Mo akcnnyaTaumm MOXeT NPUBECTU K BbIXOAY
GaTapewn M3 cTpos BNAoTb A0 ee onnaeneHus. lMpwu
akcnnyartaumm 6atapen HeobxoamMmMo TLAaTENbHO U3YUYnTb
M CTPOro BbINOMHATL TpeboBaHmsa PykoBoacTea.

B4. MNpwu TexHnueckom obenyxumBaHun 6amapel cnegyet
OONOSHUTENbHO PYKOBOACTBOBATbLCS MacnopToM
(conpoBOAMTENLHOM 3KCMNyaTauMOHHOW KapTol) 6aTapen.
Bce paboTbl, N(poBoANMbIE C akKyMyNsSiTOpHOW GaTapeei,
3anucbiBaloTCA 8 NacnopT Ha GaTapeto ¢ POCNUCHIO U
yKasaHueMm paMunnm UcnosiHuTens pabor.

B3. Attention! Failure to carry out the maintenance of
the

battery in accordance with this maintenance manual, may
cause the battery to fail in a way that could cause total melt
down of the battery.

B4. It is important that all measurements carried out on the
battery are recorded in the battery log book, including, any
references to repairs/replacement parts of the battery.




1.0nucaHue n pabora

1.1.Ha3HauyeHue

1.1.1. BopToBblE aBMALMOHHbBIE aKKyMYIATOPHble 6aTapeu
npegHasHavalTCca Ang 3anycka aBuvagBuratenen Ha
3emrne u B nomneTe, Ans obecneyvyeHnsi aNekTpoaHeprnemn
OTAENbHbLIX NMPUEMHUKOB Ha 3emMfie B criyvyasx, Korga
OTCYTCTBYET ApYyroe 3rekTpocHabXeHue, a Takke Anis
nUTaHus Hanbonee BaXKHbIX NMPUEMHUKOB B MosfieTe npu
aBapunHon paboTe OCHOBHOW CUCTEMbI 3NIEKTPOCHab-
XeHus1.

1.2.0cobeHHOCTM ycTporcTBa 6aTapeu

1.2.1. batapes coctout M3 20 nocnegoBaTesibHO CO-
€[VNHEHHbIX aKKyMyIiATOPOB, MOMELLEHHbIX B KOHTEMHEP
batapen. KoHtenHep Gatapen n gpyrne metannnyeckie
[eTanu M3roToBMEeHbl U3 NMCTOBOW HepXKaBerLen cTanm.
Bo BHyTpeHHeW 4acTu KoHTenHepa GaTapen ynoOXeHbl
YyCTOMYMBBIE K TEMNSIOBOMY BO3OEWCTBMIO MNAcTMacCoBble
nnacTuHbl. Kpbllwka cHabXeHa MSArkMMU pe3MHOBbLIMU
pebpamu, KoTopble CryKaT Ans NpyXUMa akkyMynsiTopoB.
LTencenbHbIn pa3beM, pacnosfioXeHHbIN Ha nepeaHen
CTEHKe KOHTeWHepa, HeobOxogum p[ANs 3NekTpo-
noaknoveHnst 6atapen kK 6opToBoN cucteme nutaHus. o
XKernaHuio 3akasdvka Bce baTtapen MoryT JOMOSNTHUTENBHO
YKOMMMEKTOBbLIBATLCA TEpMOAATYMKaMU AN KOHTPOIs
TEMOBOrO COCTOSIHMSA.

Batapen 20 FP 25 H1C-R n 20 FP 38 H1C-R umetot
KOHTENHEP, KPbILLKY 1 LUTEMNCENbHbIN pa3beM NPOM3BOACTBA
CHI. (Puc. 1)

1. Description and design

1.1. Purpose

1.1.1. Aircraft batteries are used for carrying out a start up
process of the aircraft engines during flight or while on the
ground, for power supply of particular loads on the ground
while absence of other power sources and also for power
supply of mission and flight critical loads while emergency
operating of main power supply system.

1.2. Features of battery design

1.2.1. The battery is made up of 20 cells connected in se-
ries, which are incorporated in a battery case. The battery
container as well as all hardware are made of stainless steel
sheet. The interior of the battery container is lined with heat-
resistant plastic plates. The cover is lined with soft rubber
ribbing, which act as a pressure pad for the cells. A plug
mounted on the front of the battery container enables elec-
trical connection of the battery to power supply system. Due
to customer request all batteries can be additionally fitted
with temperature sensors for thermal monitoring.

Batteries 20 FP 25 H1C-R and 20 FP 38 H1C-R have bat-
tery container, battery lid and power plug origin in CIS states.

(Fig. 1)

Puc. 1. batapen

Fig. 1. Batteries

1-20FP25H1C-R, 2 - 20FP38H1C-R, 3 - F20/27H1C-M, 4 - F20/22H1C-1, 5 - F20/22H1C-2



1.2.2. Akkymynatop. OCHOBHbIM KOMMOHEHTOM HUKEIb-
KagMueBon baTapeun aBnaeTCa akkymynsTop  (puc. 2).
O6o3HayeHne "C" - "be3onacHOCTb MC MOLWHOCTL"
ABnaeTcs panbHenwen paspaboTkon TMnoB
aKKyMynsiTOPOB, KOTOpble rapaHTUpyoT elle bonee
BbICOKYIO CTEMEHb HaAEXHOCTM U 6e30nNacHOCTM noneTa.
BusyanbHo akkymynstop "besonacHoCTb Mo MOLWHOCTL"
OTNNYAETCH XKENTbIM UMK 3eNEHbIM LIBETOM KPbILLKU.
AKKYMyNSITOp ~ COCTOUT U3 MONOXMUTENbBHBLIX ©
oTpuuaTeribHbIX CNeYHbIX 3N1IEKTPOAOB, cenapaTopa,
3MNeKTponuTa, cocyaa, knanaHa.

1.2.3. OnekTpoabl. CnevyeHHasa meTannnyeckas ocHoBa
ABNSETCA KOMMO3ULMOHHBIM HOCUTENEM aKTUBHOW Macchl
oTpuUaTenbHbIX M MOMOXUTENbHbLIX 3MNEeKTPOaOoB,

COCTOSALWMX U3 HUKENEBOIro NopoLlKa NOPUCTOCTbIO
npubnmanTtensHo 80 %. 3Ta OCHOBa CTaHOBUTLCS NMPOYHON
6narogaps nepdopMpoBaHHOMY MeTasIy C HUKENEBbLIM
NOKPbITMEM, B KOTOPbIA OHA 3akntoyeHa. AKTUBHBIN MaTe

puan BHOCUTCS B BbICOKONOPUCTbIA KOMMO3ULIMOHHbIN
HOCUTENb B XWOKOM cocTosHuW. [Ona  aToro
NOMOXMUTENbHbIE 3MEKTPOAbI NOrpy>KaTCs B pacTBOp

HUKenA, a oTpuuartesibHble 351eKTpoabl B paCTBOpP KaaMUA.
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1.2.2. Cell. The cell is the basic component of the nickel-
cadmium battery (fig.2). The "Safely Plus Power" cell marked
wilh "C" is a further developed cell, ensuring even more
safety and reliability in flying operations.

Optically "Safety Plus Power" cells are indicated by the yel-
low and green color of the cell-lid.

Cell comprises positive and negative electrodes in sinter-
plate design, consisting of separators, electrolyte, cell con-
tainer and a vent.

1.2.3. Electrodes. A sintered metallic structure serves as a
composite carrier for negative and positive electrodes, com
prising nickel powder with a porosity of about 80%. This
structure is stiffened by means of perforated, nickel-plated
metal insert. The active material is introduced into highly
porous composite carrier in a liquid state. Here the positive
electrodes are immersed in a nickel solution, and the nega-
tive electrodes in cadmium solution.

Fig. 2. Cell

PucyHok 2. AKkymynsaTop.

10-cell cover

1- oTpuuartensHas
nnacTtvHa

2- nonoxuTenbHas
nnatuHa

3- cenapaums

4- BNOK NNacTuH ¢
cenapatuen

5- oTpuuatenbHbIi 6opH

6- nonoxuTensHbI 6opH

7- yka3aTenb ypOBHsi
anekTponuTa

8 aKpaH

9 BHYTPEHHee KonbLo

10- KpbILLKa

11- KonbLO KNanaHa

12-knanaH

13- BEpXHSAsi NontocHas
ravika

14- npy>xnHHas Wwanba

15- HKHAS NontocHast
ravika

16-orpaHnMunNTENbHbIN
Kkonna4ok 17-

YMIOTHUTENbHOE
KOnbLO

18- cocyn

1 - negative electrode

2- positive electrode

3- separator

4- plate pack

5- negative pole bolt

6- positive pole bolt

7- electrolyte level indicator
8- baffle

9- pole bolt sealing ring

11- vent sealing ring
12-vent

13- upper pole nut

14- spring washer

15- lower pole nut

16- limiting cap

17- pole bolt sealing ring
18- cell container



1.2.4. Cenapartopbl. CneuunanbHble, O4EHb, TOHKME
cenapaTopbl OTAENAT APYr OT Apyra anekTpoabl
pasnmM4HON NONISAPHOCTN.

1.2.5. Bnok nnactuH. Cenapatop pacrnornaraeTca Mexay
NONOXUTENbHBIMU U OTPULLATENBHBLIMW 3NEKTPOAAMM,
KOTOpble 06pa3yoT GNIOK MNACTUH C COOTBETCTBYHOLLIMMM
BbIBOOAMM.

1.2.6. Cocypn akkymynsatopa. Cocyq akkymynatopa v
KpblLLKa U3rOTOBMEHbI U3 TEPMOYCTOMYMBON NMacTMacchl
(nonnamuga). MNMocne yctaHOBKKM BnioKa NNacTuH B
aKKyMynsTOp, COCYA U KpbILLKa cneumansHbiM METOA0M
repMeTUYHO NpPUBapPMBAOTCA APYT K Apyry.

1.2.7. KnanaH. Kaxabli akkymynsaTop 3akpbiBaeTcs
cneumanbHbIM KnanaHoMm, KOTopbln obecneynBaeT
yAaneHvie ra3os, 06pasyoLLMXCH B NpoLiecce 3apsaa npu
onpeaeneHHbIX BENUUMHaxX n3bbITOYHOrO AaBMNEHNs, U B
TO >Xe BpeMs NpefoTBpaLLaeT yTeuKy aneKkTponuTta, ecnu
baTtapesi nepeBepHyTa BBEPX OHOM.

1.2.8. lMepemMblyku. B kauecTBe MEXaKKyMYNATOPHBLIX
coeuHUTENen CNonb3yrTCA MeaHble NepeMbIYKu C
HUKENEBbIM MOKPbITUEM, ob6nagaroLline XopoLuen
NPOBOAVMOCTbIO.

1.2.9. dnekTponut. B gaHHo GaTapee B kKayecTBe
3MNEKTPOnMTa UCNonb3yeTcsi PacTBOP rMapokcnaa Kanms
(KOH) n gnctnnnupoBaHHoOW BoAbl. MOTHOCTb anek-
TponuTa B MOCTaBMNEHHON C 3aBOAa-M3roToBUTENS GaTapee
coctaBnget 1,28 + 0,02 «kr/n. B TeuyeHue cpoka
akcnnyatauum 6atapen gonyckaeTcsa YyMeHbLlEHNE
NMOTHOCTM anekTponuTa Ao 1,22 Kr/n ¢ coxpaHeHnem
3MEKTPUYECKNX XapaKkTepncTmk 6atapeun B npegenax
Temnepatyp 8o -18°C. CocTaB 1 CTENEHb OYUCTKU
3NeKTponuTa AomkHbl cooTBeTcTBoBaThL FOCT 6709-72/
IEC 993.

BHumaHue!
B npouecce Bcero cpoka cnyxo6bl He TpebyeTcs
3aMeHbl 3neKTponuTa B 6aTapee.

1.3. TexHU4ecKne XxapakTepucTuku 6atapen

1.3.1. Batapeu npegHa3Ha4eHbl Anst paboTbl B CreaytoLLmx
YCIOBUSIX:

1) npu TemnepaTtypax -40...+71°C ¢ coxpaHeHneM
paboTocnocobHOCTY;

2) npu Temnepatypax -18...+50°C ¢ obecneveHnem
OnTUManbHbLIX MYCKOBLIX U 3apsAHO-pa3agHbIX
XapaKTepPUCTUK;

3) npwv NOHWXEHHOM aTMOCcdepPHOM AaBrneHumn 25 mbap
(BbicoTa noneta 25000 m.);

4) npu 1 nocne BO3OENCTBUSA BUOpauumn B AnanasoHe
yacTtoT 5 ...2000 'y ¢ MakcumanbHbIM BUOPaLMOHHBIM
yckopeHvem 19g;

5) npu 1 nocne BO3oenNCTBUS yaapoB Mnpu yCKopeHum
yAAPHbIX HArpy30K 64 C ANUTENBLHOCTBLIO BO3OENCTBUS
0o 20 mc;

6) Npu BO34eNCTBUM yCKOpeHnin 4o 154 B Kakaom
HanpaBreHnm.

1.2.4. Separators. Special, extremely thin separators
prevent contact between the negative and positive
electrodes.

1.2.5. Plate pack. Separators are alternately placed be-
tween the positive and negative electrodes to produce a
plate pack with corresponding terminals.

1.2.6. container. The cell container and cell cover are made
of heatresistant plastic (poliamide). Once the plate pack has
been inserted, the container and the cover are sealed to-
gether to form an airtight unit by a special process.

1.2.7. Vent. Each cell is closed with a special vent which
ensures that the gases produced during charging are able
to escape when a certain pressure has been reached, which,
in turn, prevents electrolyte leakage when the battery is
turned upside down.

1.2.8. Connectors. High conductivity nickel plated copper
connectors are used for inter-cell connection.

1.2.9. Electrolyte. The electrolyte, a solution of potassium
hydroxide (KOH) and distilled water, is used in this battery.
The density of electrolyte when delivered from manufac-
turer is 1,28 + 0,02 kg/l. It is permissible during further op-
eration of the battery the decrease in electrolyte density
until the level of 1,22 kg/l. All battery electrical conditions
are as described until the temperature of-18TC. The purity
of electrolyte corresponds to the specification according to
COST 6709-72/IEC 993.

Attention!
There is no need to change the electrolyte during the
life of the battery.

1.3. Technical data for batteries

1.3.1. Operational parameter of the battery are as follows:

1) can operates in the temperature range of-40 ...+71°C;

2) can operates in the temperature range of-18 ...+50°C
with optimal carrying out the start up and charge-dis
charge processes;

3) can operates in the low ambient air pressure 25 mbar
(flight attitude 25000 m);

4) can operates during and after vibration influence in the
range of 5 ... 2000 Hz with maximum vibration accel
eration of 19g;

5) can operates during and after shock influences with shock
acceleration of 6g and effective time of 20 ms;

6) can operates during accelerations of 15g influence in
every direction.



1.3.2 OCHOBHbIE XapaKTepuCTHKM BaTapen npeacTaBneHbl B Tabnmue 1.

Tabnuua 1

Tunopsg 6aTapeun 44 40 38 27 25 22 17 7 4
O60o3HayeHVe TUNnopsiga akkymynsaTopoB FP44H1C | FP40H1C | FP38H1C | FP27H1C | FP25H1C [ FP22H1C | FP17H1C | FP7H1C FP4H1C
Kon-Bo akkymynsitopoB B 6atapee 20 20 20 20 20 20 20 20 20
HoMuHanbHas emMkocTb, (A4) 44 40 38 27 25 22 17 7 4
HomuHanbHoe HanpshkeHue, (B) 24 24 24 24 24 24 24 24 24
HomuHanbHbIM TOK 1 YacoBoro pexuma paspsaa, (l1), (A) 44 40 38 27 25 22 17 7 4
dakTnyeckasi EMKOCTb 8 MPOLLECCe AKCnyaTauum 6onee 90% HOMWHANBLHOM EMKOCTU
EmkocTb nocne 20 CyTOoK XpaHeH st pu HopMarbHoOM TeMnepaType, 40 36 34,2 24,3 22,5 19,8 15,3 6.3 3.6
He MeHee, (AY)
Tok 4ONyCTMMOWM CTapTOBOW Harpysku, (A) 2000 2000 1700 1550 1550 1250 850 350 40
Tok gonycTmon anuTtensHon Harpysku, (A) 800 500 570 500 500 330 210 80 20
HomuHanbHbIM TOK 3apsaga (0,2 « 1), (A) 8.8 8 76 54 5 4,4 3,4 1,4 0,8
Tok yckopeHHro 3apsaga (I1), (A) 44 40 38 27 25 22 17 7 4
BHyTpeHHee conpoTtuBneHme (MOm): nput=-30°C 15,0 15,0 19,0 22,0 24,0 26,0 370 55.0 180,0
nput- 0°CMput=+25°C 8,0 8,0 10,5 11,0 12,5 11.0 18,0 25,0 85,0

7.0 70 87 10,5 12,0 9,2 11,4 20,0 65.0
ConpoTuBneHne n3onsauumn Mexay areMeHTamMmm n kopnycom batapeu:
B MeXpernamMmeHTHbIN nepuogd, He meHee, (kOm) npu 250 B nocne yn- 15
CTKW, He meHee, (MOm) 10
OnekTponut PactBop rugpokcuga kanus Ne 9, nnotHocTb 1,28 + 0,02 kr/n (umc-

TOTa ANCTUNNMPOBaHHOM Boabl - no TOCT 6709-72 / IEC 993)
HoMVHanbHLIV YPOBEHL 3MEKTPONMTA, N3MEPEHHbIN 3a 15 MuH. Mo HyxHeMy kpato ykasaTernsl ypOBHS aNekTponnTa £ 5 MM
[]o KoHua 3apsga Ha pexume 0,2 » |4
[aeneHve cpabaTbiBaHUS knanaHa 0,35+ 0,2 6ap 0,35
* 0,2 kre/c)

MOMEHT 3aTSXKU: HMXKHEN NONKCHON rankn 5 Hm ( 70 krc cm) 3 Hm (40 krc cm) 5 0.9Hm
BEPXHEWN MOMOCHON ramku 10 Hwm (100 krc cm) Hm (50 krc cm) (9krcem
PekomeHayemble pexumbl 3apsga Toku 3apsiga (A)
| pexxum 3apsiga: a) 3apsg TokoM |, oo HanpsikeHus 31 B
Ha 6aTapee, (A) 6) Josapsg Tokom 0,2 * |1 B TeueHne 120 44 38 27 22 17
MUH., (A) 8,8 408 76 5,4 255 4.4 3.4 71,4 40.8
W pexum 3apspa: a) 3apag tokom 0.4 « |1 go HanpsbkeHum of
31 B Ha GaTapee Ho He 6onee 180 muH., (A) 6} Jo3apsg To- 176 15 10,8 8,8 6.8 2,8 1,6
kom 0,2 « |1 B TeyeHne 120 muH., (A) 8,8 168 76 5,4 105 4.4 3,4 1.4 08
L pexum 3apsga: a) 3apsig Tokom 0,2 « |1 B Te-
yeHune 7 yacos, (A) 8,8 8 76 5,4 5 4,4 3,4 1,4 0.8
HanpsixkeHue Ha akkyMynaTope B KOHLe 3apsja 1,56B

BHumaHme!

AxkymynaTtopel FP44H1C, FP40H1C, FP27H1C, FP2SH1C, FP22H1C. FP7H1C nmeloT XenTylo KPbILUKY.
Axkkymynsatopsl FP38H1C, FP17H1C nmeloT 3eneHyto Kpbllwky. B ogHon 6aTapee He paspeluaeTcs NCnonb3oBaTh pasnuMyHble TUMbl akkyMynaTOpPOB.




1 .3.2 Main technical data are according to table 1 Table 1
Battery designation 44 40 38 27 25 22 17 7 4
Cell designation FP44H1C | FP40H1C | FP38H1C | FP27H1C | FP25H1C | FP22H1C | FP17H1C FP7H1C FP4H1C
Number of cells in battery 20 20 20 20 20 20 20 20 20
Rated capacity, (Ah) 44 40 38 27 25 22 17 7 4
Rated voltage, (V) 24 24 24 24 24 24 24 24 24
Rated current of 1 hour rate charge, (l1), (A) 44 40 38 27 25 22 17 7 4
Actual operation capacity more than 90% of rated capacity
Capacity after 20 days of storage at normal climatic conditions, 40 36 34,2 243 225 19,8 15,3 6,3 3,6
equal or more, (Ah)
Admitted current of start up load, (A) 2000 2000 1700 1550 1550 1250 850 350 40
Admitted current of prolonged load, (A) 800 500 570 500 500 330 210 80 20
The current of rated charge (0,2 1), (A) 8,8 8 7,6 54 5 4,4 3,4 1,4 0,8
The current of quick charge (l1), (A) 44 40 38 27 25 22 17 7 4
Internal resistance (mW): att=-30°C at 15,0 15,0 19,0 22,0 24,0 26,0 37,0 55,0 180,0
t= 0°Catt=+25°C 8,0 8,0 10,5 11,0 12,5 11,0 18,0 25,0 85,0

7,0 7,0 8,7 10,5 12,0 9,2 11,4 20,0 65,0
Insulation resistance between cells an battery case,
between maintenance, eque! or more, (kW) at 250 V 15
after cleaning, equal or more, (MQ) 10
Electrolyte Caustic potash solution Ne 9, density 1,28 + 0,02 kg/I (distilled

water purity according to COST 6709-72 / IEC 993)
Rated electrolyte level measured 15 min before the end of charging According to the lower side of electrolyte level indicator £ 5 mm
with 0,2 |4 current
Venting pressure 0,35+ 0,2 bar 0,35
+0,2 kp/sm?)

The torque of lower pole nut 5Tm (70 kpcm) 3 Nm (40 kpcm) 5 0,9 Nm (9 kpcm)
upper pole nut 10Nm (100kpcm) Nm (50 kpcm) 1,6 Nm (16 kpcm
Recommended charge methods Carge currients (A) g
1 charge method: a) Charge with current of 1, until voltage of
31 V/battery, (A) b) Additional charge with current of 0,2 -1, 44 38 27 22 17
120 mm, (A) 8,8 408 7,6 54 255 4,4 34 717 40,8
Il charge method a) Charge with current of
0,4 |1 until voltage of 31 V/battery but not more 180 mm., (A) 17,6 15 10,8 88 6,8 2,8 1,6
b) Additional charge with current of 0,2 11 120 mm., (A) 8,8 168 7,6 54 105 4.4 3,4 1,4 08
IIl charge method: a) Charge with current of ;
0,2 14 7 hours, (A) 8,8 8 7,6 54 5 4,4 3,4 1,4 0,8't
Final charging voltage 1,56V/cell - " -M
Attention! ( , JA'"LW
FP44H1C, FP40H1C, FP27H1C, FP25H1C, FP22H1C, FP7H1C cells have a yellow lid. *Ne&
FP38H1C, FP17H1C cells have a green lid It is not allowed to connect different type-cells in one battery group. * f




1.3.3. BHumaHue!

MpaBunbHas akcnnyaTaunsa 6atapeun n cpok cnyxoobl

3aBUCAT OT cobniogeHNsa oNTUManbHOro HanNpsXeHns

3apsga Ha bopTy netatenbHOro annapara, Tak Kak npwm

OYeHb CUIbHOM nepesapsiae NPOUCXOAUT radoBblaeneHve
W BbiNneckuBaHue anekTponuta. OnTumanbHoe!
HanpskeHne 3apsga 3aBUCUT OT TemnepaTypbl (puc. 3).

PekomeHayeTcsa ycTaHaBnmMBaTh cneayowme 3HaveHus

HanpspKeHNs:

* [lpn TemnepaTtype oT+15°C no+35°C ontumansHoe
HanpsbxkeHve 3apsga Haxogutes B npegenax ot 1.400
B 0o 1,425 B Ha ogHOM akkymynsaTope (28 ... 28,5 B
ans 6atapen, coctoswen n3 20 akkymynaTopos).

+ [lpn 6onee BbLICOKNX TeMnepaTypax onTumanbHoe
HanpsbkeHne 3apsga OOJPKHO yMeHblaTtbes o 1,360

1.3.3. Attention!

It is important for long service life and proper operation of the
battery, that the aircraft power supply system be maintained
at the optimum level, with respect to temperature. In the case
of extreme overcharging there may be gassing and electrolyte
leakage. Optimal charge voltage depends against tempera-
ture (Fig. 3). It is recommended to stand following voltage
values:

At a temperature in the + 15°C to+35°C range the optimal
voltage should be set between 1,40V and 1,425V per cell
(28V and 28,5V for 20 cell battery).

» For higher temperatures the optimal charge voltage should
be reduced to 1,360 V - 1,375 V per cell (27,2V -27,5V

B - 1,375 B Ha ogHom akkymynsitope (27,2 B ... 27,5B per battery).
ANs akkyMynsTopHown 6aTtapen).
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Puc. 3. lMpumep npnbnunantenbHOM 3aBUCUMOCTH
HanpsbKkeHWs 3apsiga anemMeHTa oT TemnepaTypbl

1.4. MpuHumMn paboTbl HUKENb-KagAMNEBON aKKY-
MynaTopHoun 6atapen

Bo Bpems 3apsga v paspsga akkymynsitopa npoTekaroT
cnenyoLLme aneKkTPOXUMNYECKNE peaKLnK:

non.an-g  orp. an-a non. an-a oTp. an-a
2HU(OY), + Lia(OH), 2HWO (O4) + Lig +24,
3apsn
“paspsg_

OnekTponuT, To ecTb egkun kanun (KOH), B aTMx peakumsix
He yyacTBYeT, a MULLb CNYXXMT NPOBOAHNKOM TOKa MeXay
NOMOXUTENbHBIMU U OTpULATENbHLIMU 3MEKTPOAAMM.
Moatomy yaenbHas NMAOTHOCTb 3MEeKTponuTa He
nameHsieTca (B oTnuuMe OT KucrnoTHon 6Gatapeun), 4To
no3sonsieT AoOMTLCA MPEKPacHbIX XapakTepUCTUK Ans
HU3KUX TeMneparyp.

MpumeyaHue
KoHTponb MMAOTHOCTM 3MeKTponuTa OCyLecTBNseTcs
Tonbko Ha A3C B KoHLe 3apsina 6aTapew.

Battery temperature

Fig. 3, The sample of approximate dependence of cell charge
voltage against temperature

1.4. Principle of Nickel-Cadmium battery operation

The electrochemical processes for charging and discharg-
ing are as follows:

pos.electrode neg.electrode pos.electrode neg.electrode
2Ni(OH), + Cd(OH), 2NiO (OH) + Cd +2H,
charge
discharge

The electrolyte caustic potash (KOH) is itself untouched by
these reactions, only serving as a current conductor be-
tween the positive and negative plates. The special gravity
of electrolyte, thus, does non undergo any changes in con-
trast to a lead acidic battery. It cause to excellent character-
istics of the battery in a low temperature range.

Remark
Electrolyte density test carries out only in the workshop at
the end of charge process.



2. TexHn4eckoe oobcnyxuBaHve
aKKyMynsiTOpHbIX 6aTapen

2.1. OOLwume nonoxeHus

2.1.1. TexHn4yeckoe obCnyxMBaHWe akKyMynaTOPHbIX
GaTtapeit Ans 06bLEKTOB aBMALIMOHHOW TEXHWKMN BKIIOYaET:

BBOA 6aTapeV| B JKCcnnyaTtauyuio; onepatuBHoe
TeXHn4yeckoe O6Cﬂy)KVIBaHVIe; nepunoanyeckoe
TeXHUu4yeckoe O6CJ1y)KVIBaHVIe.

2.1.2. Beopg 6atapewn B aKcnnyatauuio 1 nepnogmyeckoe
TexHn4eckoe obCcny>KmBaHMe BbIMOMHATCA TONbKO Ha
AKKyMYTNATOPHbIX 3apSAHbIX CTaHUMSX. [laTta BbINOMHEHUS,
HauMeHoBaHue paboT 1 pe3ynbTaTbhl KOHTPONSA Napa
MEeTPOB C yKa3aHnem haMunmm n ¢ pocnucbio nc-
MOSTHUTENS OOMKHbI ObITb 3aHECEHbI B COOTBETCTBYOLLME
pasgenel U rpadbl nacnoprta (CONpoBOAUTENbLHON
aKcnnyaTauMOHHOW KapTbl), MOCTaBNSEMOro BMEcCTe C
baTapeeii.

2.1.3. OnepaTMBHOE TEXHMYECKOE OOCNYXMBAHNE aKKy-
MynATOPHbIX GaTaper BbINOMHAETCA B Npouecce nogro-
TOBKWM camorieTa K nonetam.

2.1.4. TpeboBaHue K NOMELLEHUAM AN 06CnyXnBaHust
aKKyMynaTOpHbIX 6aTapen B MpunoxeHun 2 HacTosALwero
PykoBogcTsa.

2.1.5. MNepeyveHb peKOMeHA0BAHHOIO 060pyA0OBaHMS,
WHCTPYMEHTa 1 pacxofHblX MatepuanoB Ans TEXHUYe-
ckoro obcnyxvBaHusa npueeaeH B NpunoxeHun 3.

MpumeyaHwme.

PaspeliaeTca npumeHeHue gpyroro obopyaoBaHus,
obecneynBaioLLlero BblinonHeHve TpebosaHum Pykoso-
ACTBa MO TEXHWYECKOW akcnnyaTtaumm 6atapen M KoH-
Tponb napameTpoB GaTapen.

2.2. Mepbl 6e30MacHOCTM NPU TEXHUYECKOM 06CIy-
X1UBaHUU

2.2.1. NpumMeyannsa n npegynpexneHus

an/IMe‘-IaHMﬂ n npegynpexneHna B OaHHOM MHCTPYKLUN
M3INOXeHbl B BUae cnenyrowmnx o6pau.|,eHM|7|:

OcTOopOoXHO!

OTOT 3arosioBOK MNOSABNIAETCA B TOM cny4dae, ecnum
HecobnoaeHe UM HETOYHOe COOMIOAEHVE PYKOBOACTBA
no TeXHN4YeCKoMy 06CJ‘Iy)KI/IBaHI/IPO MOXeT NpuBecCTn K
TpaBMaM Unn (baTaﬂbelM cny4vaam.

BHumaHue!

OTOT 3aronoBOK MOSBMASETCS, eCnn HecobniogeHne nnm
HegocTaToyHoe cobniogeHne pykoBogcTeBa No Tex-
HUYEeCKOMY OBCYXMBaHMIO MOXET MPUBECTU K nopye b6a-
Tapew.

MpumeyaHune.
OTOT 3arofnoBok obpalLaeT BHUMaHNE Ha BaXHbIE MyHKTbI.

2. Maintenance of aircraft
batteries

2.1. General

2.1.1. Maintenance procedures for aircraft battery includes
the following:

battery installation; battery ef-
ficient inspections; periodical
maintenance.

2.1.2. Battery Installation and Periodic maintenance shall
only be carried out in the battery workshops. Each battery
is provided with a log book. All measurements carried out
on the battery should be noted on the card. Also all repairs
after any maintenance and repair to the battery shall be
noted in the battery log book. All entries shall be signed by
the person carrying out the work in the appropriate column.

2.1.3. Preflight battery inspections.

2.1.4. Requirements of battery workshops are shown in Ap-
pendix 2.

2.1.5. List of recommended equipment, tools and chemi-
cals used for maintenance procedures are shown in Ap-
pendix 3.

Remark.
Only the test equipment/tools listed shall be used to ensure
the correct operation of the battery.

2.2. Maintenance safety instructions

2.2.1. Remarks and warnings

All the remarks and warnings in this Manual appears as the
following:

Caution!

This headline applies where non-adherence or incorrect ad-
herence to the service or working instructions could cause
injuries or fatal accidents.

Attention!

This headline applies where non-adherence or incorrect ad-
herence to the service or working instructions might cause
damage to the unit.

Remark.
This headline is caused to call attention to important points.



2.2.2. IHCTpyKumMsi NO TEXHUKEe 6e30nacHOCTM

OcTopoxHo!

» BGnu3n 6atapeun HMKOrga He 3aXXKMramTe OroHb U He
nonb3ynTechb TNELWUMN NpeaMeTamum.

+ PacTtBop rugpokcuaa kanusi - CUnbHOedKoe BeLecT-
BO. V3beraviTe nonagaHusi B rnasa, OTKpbITble paHbl Uin
Ha KoXy n ogexay. Cobnogante MHCTPYKUMIO MO
TexHuke BesonacHocTu. Mpu paboTe ¢ AaNeKTPoNNTOM
HOCUTE PE3NHOBLIE MePYaTKM U 3aLLUUTHBIE OYKMU.
PekomeHnayeTcs 3awmTHasa ogexaa. Npy nonagaHnm
3NEKTPONMTa Ha KOXy NPOMbITb 06NnTOoe MecTo BO-
aon, 3atem 3% pacTBopoM BOPHON KNCHOThI U CHOBA
Bogou. lNpu nonagaHnu anekTposnTa B rnasa He
MeaIeHHO NPOMbITb UX Bogow, 3ateM 3% pacTBOpoM
BopHOM KNCMOThI M 0BA3aTENBHO 0BpaTUTECH K BpaYy.

* H|/||<or,u,a He I'IOJ'Ib3yIZTer MeTannmyeckumun LweTkamm
nnn weTkamum ¢ metTaniim4yeCKMMn pykodaTkamm. Ko-
POTKOE 3aMblkaHMe MOXeET CTaTb I'IpVIHI/IHOVI TpaBMbl 1
Kpome Toro noepeauTe 6atapeto

* He nomewante Ha GaTtapeto npegmeThbl, KOTOpbIe
MOTyT ObITb NPOBOAHMKAMMW 3NEKTPUYECTBA.

* [Npu 0OayBe aNeMEeHTOB CaTbiM BO3AYXOM, KranaHbl
OOIMKHbI BbITb 3aKpy4YeHbl, HEMPEMEHHO OfEHbTE
3aLUNTHBIE OYKM.

+ [1nsa 3aKkpy4mMBaHMs N OTKPYYMBaAHUS KnanaHoB noslb-
3yNTechb TONMbLKO NiacTMaccoBbIM kntovom. He pe
MOHTMPYNTE AedEKTHbIE KNanaHbl.

* He nonb3ynTecb UHCTPYMEHTaMN, KOTOPbIE UCMOfb-
3ytoTcd npy paboTe C KUCIOTHbIMK BaTapesmu.

* [1Ns1 KOPPEKTUPOBKN YPOBHSA 3MEKTPONNTa UCNOSb-
3ylTe TONbKO ANCTUNNNPOBAHHYIO BOOY, COOTBETCT-
Bytowyto FOCT 6709-72\IEC993:

* He pgonyckanTe KOHTaKTa nsacTMacCoBbIX AeTanen ¢
GEeH3MHOM, CMa3KOM 1N pacTBOPUTENSIMM.

BHumaHue!

O6wunn ocmoTp, peMoHT 1 obcnyxuBaHue BGatapen
OOJIXeH NpoBOAUTCS TONbKO cneunanbHO MoAro-
TOBMEHHbIMM cneynanucTamu.

2.3. OcHOBHble npaBuna n NepnoguyHoCTb
TEXHUYECKOro obcnyxumBaHus

2.3.1. BBopg B akcnnyaTauuio nponssoauTcsa nepes
YCTaHOBKOM HOBbIX 6aTapen Ha neTartenbHbIn annapart unu
nocne AnNUTEnNbLHOrO XpaHeHns 6aTtapen B paspsyKeHHOM
COCTOSIHUN.

2.3.2. BBop B akcnnyaTtauuto 3akntodaeTcs B NpuBegeHum

GaTapeun B paboyee COCTOsIHUE U BKINIOYAET:

1) npoBepKy akkymynsaTopHon 6atapeun nocne AOCTaBKM
C NpeanpusaTUS-n3rotToBMTeNS 8 COOTBETCTBUN C
TexHonornyeckom kapton Ne1;

2) BHewHUn ocmoTp Oatapenm B COOTBETCTBUMM C
TexHonornyeckon kapton Ne3;

3) HenocpeAcTBeHHbIN BBOA GaTapeun B akcnnyaTaumio B
COOTBETCTBUM C TEXHOMOrM4yeckon kaptom Ne2,

2.3.3. BHnmaHume!

baTtapeun noctaBnsATCA NPeanpUATUEM-U3roToBUTENEM B
paspsXeHHOM COCTOSIHUU 3anUTbIMU 3NEKTPOSIUTOM.
[obaBneHune anekTponuta unu OUCTUNNMPOBAHHOW BOAbI
nepen BBOAOM B 3KCNnyaTauuilo KaTeropumyecku
3anpeLyeHo.

2.2.2. Safety instructions

Caution!

Never use flames or glowing matter in the vicinity of the
battery.

The caustic potash solution is corrosive. Avoid any con

tact with the eyes, open wounds or skin and clothing.
Observe the accident prevention instructions. Wear rub-
ber gloves and protective goggles when working with elec-
trolyte. Protective clothing is recommended. In case of
electrolyte contact with the skin rinse it with water, than

with 3% solution of boric acid and than with water again.
In case of electrolyte contact with eyes immediately rinse
them with water, than with 3% solution of bone acid and
consult a doctor.

Never use metal brushes or brushes with metal supports.
Electrical shorts may cause injuries and lead to battery
being damaged.

Never place any live parts on the battery.

If the battery is blown off with compressed air, keep the
vent plugs fitted and be sure to wear protective goggles.
Use only a plastic wrench for screwing the vent plugs on
and off. Do not repair defective vents.

Never use tools previously used for lead batteries.

Only use distilled water according to GOST 6709-72 /
IEC 993 for electrolyte level adjusting.

Avoid plastic tools contact with gasoline, lubricants and
dissolvents.

Attention!
Genera! checking and overhauling of the battery
should be carried out by trained personnel only.

2.3. Main features and maintenance intervals

2.3.1. Battery installation prior to being fitted to the aircraft

and/or after a prolonged storage period.

2.3.2.The installation of Nickel-Cadmium batteries should be
carried out as follows:

1)

2)

3)

battery inspection on receipt from the manufacturer shall
be in accordance to Maintenance task #1;

battery visual inspection according to Maintenance task
#3;

battery pre-installation procedure according to Maintenance
task #2.

2.3.3. Attention!

Batteries are shipped discharged with the correct quantity of
filled up electrolyte. Any fillings up with distilled water or elec-
trolyte before installing the battery is strongly prohibited.



2.3.4. OnepaTuBHOE TeXHNYECKOE 0OCNyXMBaHNE

BKITIOYAET:

1) NpoBepKy NOAKMIOYEHUST aKKyMynsiTOpHOW B6aTtapeun K
GopToBON CeTM NeTaTenbLHOro annaparta nepej
NnoneTom B COOTBETCTBUWN C TEXHONOMMYECKON KapTomn
Ne7;

2) BHELLUHUI OCMOTpP aKKkyMynaTopHon 6aTapeun yepes
kaxgple 100 ...150 yacoB HaneTa, HO He pexe, Yyem 1
pas B kaneHdapHbI Mecsl + 7 CyTOK B COOTBETCTBUM
c
TexHonormnyeckom kaptom Ne3.

2.3.5. lNepunogunyeckoe TexHn4eckoe obcrnyxumBaHme
COCTOWT U3:

1) KOHTPONS OCHOBHbIX NapaMeTpoB baTapel;

2) NOIHOro KOHTPONSA NapameTpoB BaTapen.

2.3.6. TexHnyeckoe ob6cnyxmBaHne C KOHTpPONEM
OCHOBHbIX NapameTpoB 6atapeu BbINOMHAETCH Yepe3
kaxgple 300 ...450 yacoB HaneTa, HO He pexe 1 pasa B
3 KkaneHpapHbIX Mecsua 7 CyTOK C LEeNbl BOC-
CTaHOBIEHUS CTEMEHU 3aPSKEHHOCTU U YCTAHOBKU
HOPMaribHOrO YPOBHS 3MIEKTPONINTA U BKMOYAET:

1) BHELUHWUA OCMOTP B COOTBETCTBMM C TEXHONOMMYECKOM
kapTon Ne3;

2) pa3psg 6aTtapeu go HanpsixeHus 6aTtapeun 20 B B
COOTBETCTBMU C TEXHOMOrMYeckon kapton Ne4;

3) 3apsag 6aTapeu C KOHTPOIEM M KOPPEKTUPOBKON YPOBHS
3MNEKTPONNTA N HAMPSDKEHMS KaXKA0ro akkyMynsTopa B
COOTBETCTBUN C TEXHOSOrMYeckomn kaptom Ne5.

2.3.7. baTtapes nocne BbINOMHEHUA TEXHNUYECKOTO
obcnyxXuBaHUsA C KOHTPONEM OCHOBHbIX NAapamMeTpoB
OOMyCcKaeTcs K AanbHenLwen akennyaTaumm, ecnu:

* MPU BbINOMHEHMWN BHELLHErO OCMOTpPa He 0BHapy>XeHo
OTKITOHEHWI OT YCTaHOBIEHHbIX TpeboBaHWI (TEXHOMO-
rmyeckas kapta Ne 3);

* BENMYMHA HanpsbKeHNs Ha KaXaoM akKymynsatope 3a
15 ... 10 MUHYT [0 KOHUa 3apsaga He meHee 1,56 B
(TexHonornyeckas kapta Ne5);

+ Bblna NpoBeAeHa KOPPEKTMPOBKA YPOBHS 3rieKTponuTa
MO HWXHEMY Kpalo yKasaTens ypoBHS anekTponuTa
(TexHomornyeckas kapta Ne5, puc.5).

BHumaHue! MNocne otrasoBku Gatapen B TedeHne 1 vaca
YPOBEHb 3MEKTPONUTa MOXET MOHU3UTLCH, YTO He
ABNSeTCHA NPU3HaKoM HeucnpaBHocTu BGaTtapen (ak-
Kymyndaropa).

2.3.8. TlonHbIn KOHTpPONMb MapameTpoB GaTapewu
BbINOJIHAETCS Yepes kaxable 12 kaneHaapHbIX MecsiLEeB
7 cyTOK, NpefHa3HayeH Angd yrnybneHHOW OLEeHKM
TEXHWYECKOTO COCTOSAHUS, onpeaeneHns eMKkocTn batapem
1 BKIOYaEeT:

1) BHELUHW OCMOTP B COOTBETCTBUM C TEXHOMNOIMYECKON
kapTon Ne3;

2) paspsag 6atapeu oo HanpsxeHus 6atapen 20 B B
COOTBETCTBUM C TEXHOMOrM4Yeckon kapton Ne4;

3) 3apsig 6aTapen c KOHTPONEM N KOPPEKTUPOBKOW YPOBHS
3MNEKTPONUTA M HANPSPKEHUS KAXKO0r0 akkymynaTopa 6
COOTBETCTBUM C TEXHOMOrM4Yeckon kapton Ne5;

4) pa3spsag 6atapeu go HanpspkeHns 20 B ¢ onpegeneHvem
€MKOCTW B COOTBETCTBUMN C TEXHOMOIMYECKON KapTon
Ne4;

2.3.4. Additional Inspection. Requirements to aircraft:

1) check battery connection to aircraft power supply system
before the flight in accordance to Maintenance task #7;

2) inspect the battery visually once every 100 ... 150 flight
hours or once every calendar month = 7 days in accor-
dance to Maintenance task #3;

2.3.5. Periodical maintenance consists of:

1) battery maintenance;
2) battery general checking and overhauling.

2.3.6. The battery should be maintained every 300 ... 450
flight hours or once every 3 calendar months + 7 days for
restoring battery charge condition and normal electrolyte level

adjustment. It includes:

1) battery visual inspection in accordance to Maintenance task
#3;

2) battery discharge until voltage drop has reached 20V per
battery in accordance to Maintenance task #4;

3) battery charge with electrolyte level control and corrective
actions of each cell in accordance to Maintenance task
#5.

2.3.7. On completion of all the relevant maintenance tasks,
the battery can be fitted to the aircraft, if al the following pa-
rameters are met:

« during the visual inspection there was found no departures
from the prescribed requirements (Maintenance task #3)
during the visual inspection;

« all cells voltages 15 ... 10 minutes before the end of charge
process was grater 1,56 V (Maintenance task #5);

« electrolyte level was set according to lover border of elec-
trolyte level indicator (Maintenance task #5, Fig.5).

Attention! After battery has stood for at least 1 hour to per-
mit any charging gasses to escape. The electrolyte level may
be seen to drop. This is quite normal and does not indicate
that the battery is faulty.

2.3.8. The battery must be generally overhauled every 12 cal-
endar months * 7 days for total evaluation of battery technical
condition, as follows:

1) battery visual inspection in accordance to Maintenance task
#3;

2) battery discharge until voltage drop has reached 20V per
battery in accordance to Maintenance task #4;

3) battery charge with electrolyte level control and corrective
actions of each cell in accordance to Maintenance task
#5.

4) battery discharge with battery capacity test until voltage
drop has reaches 20 V per battery in accordance to Main-
tenance task #4;





