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1. Warranty and Limitation of Liability

LIMITED WARRANTY

Albércorp warrants that the software product will perform in accordance with the accompanying written
materials for a period of ninety (90) days from the date of receipt. Some states and jurisdictions do not
allow limitations on duration of an implied warranty, so the above limitation may not apply to you. To the
extent allowed by applicable law, implied warranties on the software product, if any, are limited to ninety
(90) days.

CUSTOMER REMEDIES

Albércorp's entire liability and your exclusive remedy shall be, at Albércorp's option, either return of the
price paid, or replacement of the software product that is returned to Albércorp with proof of purchase. This
Limited Warranty isvoid if failure of the software product has resulted from accident, abuse or
misapplication. Any replacement software product will be warranted for the remainder of the original

period or thirty (30) days, whichever islonger.

Albércorp shall not be liable for any data or programs stored in or used in conjunction with this software
product. Without prejudice to the foregoing generality, Albércorp shall not be liable for the loss or
corruption of data or programs stored in or used in conjunction with this or any other software product, nor
shall Albércorp be liable for the cost of retrieving or replacing lost or corrupted data.

Albércorp's sole and exclusive liability, for any and all losses and damages arising out of any cause
whatsoever, shall in no event exceed the purchase price of the software product purchased.

NO LIABILITY FOR CONSEQUENTIAL DAMAGES.

Albércorp shall not in any case be liable for any damages, including special, incidental, indirect,
exemplary, collateral or consequential, arising from breach of warranty, breach of contract, negligence or
under any other legal theory arising from the warranty herein stated or the purchase of product, including,
without limitation, loss of profits, use or goodwill.

Some states and countries do not allow the exclusion or limitation of incidental or consequential damages,
therefore, the above exclusion or limitation may not apply to you. This warranty gives you specific legal
rights, and you may also have other rights which vary state to state and country to country.

2. Software License Agreement
THISISA LEGAL AGREEMENT. PLEASE READ BEFORE INSTALLING SOFTWARE.

Any use of this media other than to review this Software License Agreement constitutes your acceptance of
and agreement with the terms of this Software License Agreement with respect to the Albércorp Software.
If you do not accept and agree to these terms, you must return the full product with proof of purchase to
Albércorp within thirty (30) days for afull refund. Installation or use of this software product constitutes
your acceptance of and agreement with the terms of this Software License Agreement.

LICENSORS. All software on this mediais licensed to you by Albércorp.

GRANT OF LICENSE. You are granted the right to use the Albércorp Software on a single personal
computer. Y ou may copy the software to use with this personal computer to any one hard disk drive of this
personal computer and to the memory of this personal computer, provided that you reproduce all copyright
and trademark notices, restricted rights legends, and other proprietary markings.

RESTRICTIONS. Y ou may not sublicense, rent or |lease the Albércorp Software. Y ou may not reverse
engineer, decompile, disassemble, modify, trandate or create derivative works of the Software.



LIMITED WARRANTIESAND LIMITATION OF LIABILITY. The limited warranties and limitation of
liability in Section 1 of thisfile apply to, are incorporated in, and are made a part of this Software License
Agreement.

EXPORT LAW ASSURANCES. Y ou acknowledge and agree that the Software is subject to restrictions
and controls imposed by the United States Export Administration Act (the "Act") and the regulations
thereunder. Y ou agree and certify that neither the Software nor any direct product thereof is being or will
be acquired, shipped, transferred or exported, directly or indirectly, into any country, or used for any
purpose, except as authorized by the Act and the regulations.

GOVERNMENT LICENSEE. If you are acquiring the software on behalf of any unit or agency of the
United States Government, the provisions of Section 3 apply to, are incorporated in, and are made a part of
this Software License Agreement.

GENERAL. This Software License Agreement will be governed by the laws of the State of Florida, except
for that body of law dealing with conflicts of law. Should you have any questions concerning this Software
License Agreement, or if you desire to contact Albércorp for any reason, please contact:

Albércorp.

990 South Rogers Circle, Suite 11
Boca Raton, FL 33487

email: alber@alber.com.

3. Government Provisions

The Government acknowledges the representations of the Albércorp software as " Restricted Computer
Software" asthe term is defined in Clause 52.227-19 of the Federal Acquisition Regulations (FAR) and is
"Commercial Computer Software" as that term is defined in Clause 52.227-7013(a)(1) of the Department of
Defense Federal Acquisition Regulation Supplement (DFARS). The Government agrees that:

(i) if the software is supplied to the Department of Defense (DOD), the softwareis classified as
"Commercial Computer Software" and the Government is acquiring only "restricted rights" in the software
and its documentation as that term is defined in Clause 252.227-7013(c)(1) of the DFARS, and

(i) if the software is supplied to any unit or agency of the United States Government other than DOD, the
Government's rights in the software and its documentation will be as defined in Clause 51.227-19(c)(2) of
the FAR.

RESTRICTED RIGHTS LEGEND. Use, duplication, or disclosure by the Government is subject to
restrictions as set forth in subparagraph (c)(1)(ii) of the Rightsin Technical Data and Computer Software
clause at DFARS 252.227-7013.

Albércorp 990 South Rogers Circle, Suite 11, Boca Raton, FL 33487

Information in this document is subject to change without notice.
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Safety Information

e Except asexplained in this manual, do not attempt to service Albércorp equipment yourself. Opening
the equipment may expose you to dangerous voltages. Refer servicing beyond that described in this
manual to authorized personnel.

» Do not alow liquids or moisture to get into the equipment. If liquid does get into the equipment,
unplug it immediately and contact your nearest authorized service center or Albércorp directly.

»  Ensure equipment is provided adequate ventilation. Do not block equipment ventilation openings.
» Do not exceed equipment voltage or power ratings and capabilities.
e Make sure that equipment is properly grounded.

» Do not let unauthorized persons operate the equipment.

References

The following |EEE standards are referenced in this manual.

|EEE Std 450-1995: | EEE Recommended Practice for Maintenance, Testing, and Replacement of Vented
Lead-Acid Batteries for Stationary Applications.

|EEE Std 1188-1996: |EEE Recommended Practice for Maintenance, Testing, and Replacement of Valve-
Regulated Lead-Acid (VRLA) Batteries for Stationary Applications.



Table of Contents

O VY T AN AU U PR URURRU 1
2. BCT GENERAL DESCRIPTION .....ciittiutisteasteateatesutasseessesssesasesasssasssseasseassessessssssssssesssesssesasesassssesssesssesnns 3
R 1 =Y W (= U 1] = = Y = N T 4
4. SOFTWARE INSTALLATION AND BACKUP .....ccociiiiiriisieiete sttt sttt sttt sttt sttt 5
B PASSWORD ...ttt ettt ettt h et h et b £ Rt R ARt R e Rt E e Rt AR e ARt b et e Rt e be e e R be b e e b nnene 6
6. COMMUNICATION SETTINGS ..e.veueitireeuesteseesestessesessessenessessensssessessssessensesessansesessensesessensenessensesessensenessensens 7
7. BCT-2000 INITIAL TEST t.eeueitireeuertereeessessesessessesessessesessessensssessessssessensssessensesessensesessensenessessenessensenessensens 8
0 T 1 1 1= SV (= 0 1= 8
SN TN 1= N TSR 10
I S (B o SRR 10
T2 I == TSRS 10

S TG T = oo £ TR 10
S S B 1T o g0 1 o= SRR 11
8.5, COMMIUNICALIONS.....c.eeieiteitieteeteeeeee ettt eae et et e e e se e eesbesbesbeeaeea e e e enseseeseeabesaeebesneeneeneenseseeaneas 11

o ST O 1] o] = 1 o o SRS 11
Y 4= = o] o PSPPSR 11
9. RECOMMENDED TESTS...c.etuiitttetesteseeuesteseesessessesessessesessessesessessesessessesessessessssessesessessenessessensssessenessessenes 12
9.1, MICIO-ONMIMELES ..ottt ettt sttt st s s et e e e st beseeseebeseeseebeseesenteneas 12

LS A 10101 1=, = S 12
9.3, Temperature (EIECIIOIVLE) ... ..ottt ettt ne et sresrenrennens 12
9.4,  Temperature (AMDIENT) ......ooeieee ettt e e e e be e b e beeaeese e e eneeseesaeseeenea 13

LS T o [0 [ SX @ = o 1 oo [PPSR 13
LS T I~ [ (o] YU RR 13
10. CONNECTING THE SYSTEM ...euttiutisteanteeteatesutesueessessaeessesssessesasesasasseassessesssesnsesssssussssesssesssesnsesnsesns 14
10.1. (DS = g g T =l = o B Y oSSR 14
10.1.1. Optiona Load Banks (Battery 1Solated) ..........coeeereeieerereee e 14
10.1.2. Optiona Load Banks (Supplemental LOad) .........ccccceverierrnenienieciereeseseseseseeseesaeseesee e 14
050G T Y= o o o TSRS 14
10.2. BCT-128/BCT-256 CONNECLION SLEPS.....cueeeeeeieesierieeeesiestessesseeseeseessessessesseessesssssessessssssessesses 15
11, SETTING UPTHE BCT-2000 FOR LOAD TEST ....citirueuertirieesteseesesseseesesseseesessessenessessesesessensesessessesesses 17
11.1. (o or= o] o 1SS 17
11.2. R 10 VS 0 R SROS 18
11.3. BLIC=S 00 11 SR 19
11.4. L= S Y 01T OO U USRS 19
1142, PerformanCe TESL....coe ottt ettt et e e e e besee st e s aeene e e aeanbeseeas 20
11.4.2. Modified PerfOrmance TES .......cce ittt se e ee e eaeas 21
L11.4.3.  SEIVICE TESL c.ocuiiiiieii ittt sttt st et st se et saesesbesaese et e seesesbeseesesbeseesesbessesesteneesestenens 21
I W 0T (011 I = TSRO 22
T O 1 7= o T 1= TSRS 22
T o = v 0 o < I RS 23
11.5. TESt SELUP PArBIMELENS ....coceeeee et cee st et e e see et e ae e sseesre e seenteensessaessaesaeeneeensesnnes 23
T I = = (o I 1= TSP URSTRPSR 23

I T o 1= G I8/ o= PSR 23
11.5.3.  Temperature and COMTECLION .........cceiiieieeriereiete ettt e et see st st eae e e eeeseeseesbesaesbesneeneeneens 24
1154, Cell VOIAGE. ..c.tieeeeiiteiete ettt sttt st st sttt et e ste e e tesae e ebesaeseeteseesesteseeseas 24
1155, AlGrM LEVEIS ATBA.....coiiieiite ettt sttt st e et e e e e se e be bt saeeae e e ensessesbesaesaeas 24
L11.5.6.  TESE SEEPS ATEA. ... ittt ettt h e b ettt e s ae e she e s be e sbesabe st e saeesae e bt anneeanesreasneeas 25
11.5.7. Calculate CapaCity @ TarGEL.....cccoeoererereeteee e ree ettt se e s eesaesaesae e eneeneens 26
11.5.8.  1gNOre Zero TAIGEL SEEPS .. .cuiiiiiie ettt ettt e s sa et s e e ae e sbe e b e e besanesaee s 26
11.5.9. Charger High/Low VOItage Warning ........cccccieveeireeeeiesesesesiesesseseesessessesessessessessesseens 26
300 O N = v 1 7= 10T o o £ USSP 26
11.6. 1 01=: 4 (L= TSP 27



11.7. [0 To = 7= 28

11.8. (O] = o! F ST PP USSP PR PPTPRO 29
11.9. RV 0 =0 (] o] =T 29
12. RUNNING THE TEST ..ttt ittt ettt st sie ettt et saeesheesbe e st e e be s aeesae e eaeaeae e beambeeaseeasesbeesbeesbeensesanas 30
12.1. S 1 N = TS 31
12.2. (070 B I == o o | SRS 31
12.3. Manual Load Bank COMLIO ...........coeiieeeiiiise ettt st e e nee e 32
12.4. VIeW AlarmMS DUIMNG TESL....coeeeiieieee ettt et se e sb e e e e e seesee e 33
S I O | N - 14 oo TSP 33
12.4.2.  Intertier Cadle ALGIM .. ..ottt st nne e 34
12.4.3.  Overall VOItage AlGIM ..ottt st re e e e seneesne s 34
12.5. TSt SCrEeN TOOIDAN .......cuiieieeee ettt et 35
1251, Clll EXCIUSION.....cuiitiieiiite ettt st sttt st se e st et seesesbe st enesneneas 35
1252, AlGIMILEVEIS ..ottt b et renre e 35
T T I = S (0PRSS 36
1254, MOIfY Graph ..ot ettt e b e eae e e e e et e 37
1255, VIBW ALGIMS. ...ttt ettt ettt ae bt e st e e e b e se e besbeebeese e e anseaeeeesbesaeas 37
12.6. (O g T g IS S o = o TSP 38
12.7. HardWare FaIUNE..........o.oee et et a e e e e e bennenae s 39
13. REPORT GENERATOR. ...t tttesttesteesteeasessessueasseasseasseaasesasasseesseassessesasssasssaeasseanseansesnsssssesseassesssessesnnas 40
13.1. Starting the REPOI GENEIALON ..........c ettt sbe e b sae e e e e eeeseeeas 40
13.2. (0] o7= o T 1o Ir= 1 = o0 3 S 40
13.3. [0 7=o 1 0o 1= 1 | =R SROSR 41
134. SUMIMEIY SCIEEN.....c.eeeiteesieeeeeeeeeteesteesteeteseeseesseesaeesseenseesseaseasseeseessesnsesnsesseesseesseenseensesseesseenes 41
13.5. (@) = =T o == o OSSR 43
13.6. (0] o100 015 o 1= = o 1SS 44
13.7. Clll DELAI SCIBEN....cveieeeiteeeteitese et ste ettt sttt se et st et tesae e besaeseetesaesesbeseesesseneetesaeseatentesens 45
13.8. (€= To] g IS ot = o ST 46
13.9. TS S o = = o 1SRRI 47
L13.00.  INOUES STIBEN.....cei ittt sttt ettt e ae e eb e e b e et e eabesaeesheesbe e abeeaeesanesaeesaeebeenbeennesneesneens 48
13.11.  RePOrt PropertieS SCIEEN .....cc.eiueieeieie ettt ettt see st sbe e e e e e aeseesbesaesbesneeneeneeseeneeene 48
13.12.  View Reports FOrm (PrevView) SCIEEM.........cociiieieiereeeie et ee e et sse e e e e see e e 49
G50 G TS (V1 o I 1 = oo S 49
13.13.1.  Binary (.BBR) FOrMEL ........ccceieiiieieeeieeeie et eae s te et sse s enaesse e snesresneenaenenns 50
13.13.2.  Archive ((ZRF) FOrMAL......ccciueieeiesesestese e eeseese st sae et sre s e enaesaensesrenneas 50
13.14.  Exporting in Database (.DB) FOIMEL..........ccccviieieierise e seseseesaesees et ense e e 50
13.15.  EXporting in TEXt ((TXT) FOMMAL.....ccceieeeieeieeeeeesiesees e stestes e eaesee et sse e eaesaesesresrenneens 50
G350 T = 01 o = U o o S 50
13.17.  Opening @n ArChIVE FIl.........ooiiee ettt 51
ST R B 1 LR B Lo Y T T o] 4 £ R 52
13.19.  Archive REAOEN PrOgraM ........coiiiiieieieeie ettt eee ettt ae e eeseesbesbesaeeae e e eneeseeseesaeens 52
14. RUNNING DIAGNOSTICS ... utiitteiteesteesteerteeeeeueasaeasseasteaseassesasesaeesaeesaeesseaasesaseeasesssasseessesssesnsesasesanesaes 53
14.1. DAM (Data AcqUiSItioN MOAUIE) .........coeiieieeeie et s 53
14.2. L 2 TSP POT PSRRI 54
14.3. Load Bank DIiagNOSHIC ....cvevveerereeeieiestesesiestesiesseeseeseetesseste s e sseesesssensessessessessessessnsssesenssensessens 55
14.4. BIUS. .-ttt bbb R b e Rt Rt Re b e R bt Rt e be et b bt ne et 57
14.5. Y o P ST PSTPRORRRIN 57
15, SYSTEM CALIBRATION .iuecuiititeuesteseeseeteseesesteseesessessesessesseseesessassesessessesessensesessensesessensesessessenessessenenses 58
15.1. S g 1H 1 B = 1] o S 59
15.2. BCT-2000 Calibration SOUICE.......ccueeeeieeieieesterieeueeieesiesie sttt se e e e ste e sresseseeesseesbesaessesneeneas 59
15.3. (@ 1] o= Lo g 1= (T o OSSP 59
15.4. CEIl ASFOUNG ...ttt ettt e e e bt e et eae e e e e e eeseeenas 60
15.5. Overall CUIMTENt AS-FOUNG ........cooiiieiiieee ettt b et ne e e te e e e 60
15.6. Overall Battery AS-FOUNG..........coiiiiiiie ettt see e e 61
15.7. INEEITIEN ASTFOUNG ...ttt ettt et b e e ebeene e e e teseeebesaeneeas 61
15.8. Preamp Offset and Gain AS-FOUNG..........cov i e 62



15.9. Preamp Offset and Gain Calibration............cccevvreiiiiniseceres e es 63

{ ST K R O | Or 1T o= o [ 64
15.11.  Overal CUurrent Calibration .........ccceeieiiieiiiii e cerieesee e etee e see s s ree e b s e sreeebesssbessbesssbessnbesans 65
15.12.  Overall Battery Calibration..........cooo oo 66
ST RS T 1y (= (1= G 0= ] o) = 1T 0] o RS 67
15.14.  Print a Calibration REPOIT..........cii it 68
HEST ST B TE oo = o fl =lo (0] o]0 1= o | O SO 68
15.16. CaliDration BACKUD .....cc.ooiieiieieieeeieie ettt sttt se e e e e besaeeae e e e e eneeseeereseeens 68
16. IMIAINTENANGCE ...t itttttee e e ettt e e e e e e et e et e e e s ees st b e eeeasseesaabaaaeeaasessas bbb aeeeeesssasbabbeeaeessaasasbbnesessssssnnres 69
17. UPGRADING BCT-2000 SOFTWARE .....uvteiiteeetesiitesstessssessssessssessssessssesssessssessssessssessssessssessssessssessnn 70
17.1. REPIACE the 87C52 PrOCESSON .....evieviieeeieiesiesiesiestesseeeessessestessessesseessessessessessessessessessesssessessens 70
17.2. Calibration Constants and Load Bank Configuration.............ccceeevevineseseseeiesesees e e 71
18. BCT-2000 CALIBRATION RECORD.......ueiiitieitieiitieitessstesstessssesssbessssesssbessssessssessnsesssessssessssessssessnn 73
19. RUN TIME ERROR MESSAGES.......ccictieitieiiteeiiessstessstessssesssbessssesssbessssessssessssessssessssessssessssessssessssessnn 76
20. SYSTEM SPECIFICATIONS ...vviiteeeiteeeesesesteeessessssessesessssasessesssssesssesssssesssessssesssesssssesssssssssesssssssssesssseen 77
21. APPENDIX A BCT 128 PART S LIST .. titiiiiiii ittt eesttere e e s s e s e e e s s s e s sabaae e e s s s s ssssbasaeesssesasbanens 78
22. APPENDIX B: BCT =256 PARTS LIST ...ttt ittt ittt s s s e st e e s s s e s sabaae e e s s s s seasbasaeesssssasbanens 79
23. APPENDIX . SPARE PARTS. ..ttt ittt ettt ettt e s s e e st e e e e s s s e s saab b s aeesssessabaaeeeessesassbaraeesssssansbarens 80

Table of Drawings

BCT-2436-D1110......ccciciieieieeie et System Block Diagram, BCT System
BCT-350-D1105......ccccoreeieeeeeeeeeeeeeeeee e e e e eeeeeeeee s Gen'l Arrangement, Sense Lead Connections

vi



Table of Figures

Lo [0 LI =T o o [T TUOR 6
Figure 2. COmMMUNI CaLION SEINGS ... ccueeeereeie ettt eee ettt st ae e e e e eeseesbesaesbesaeeneesee e eeeseeseeseeees 7
Figure 3. BCT-2000 MaIN IMEBNU......ccuiiuiiiiiiiee ettt sttt sbe e e e se e beseesbesseeneensessesbeseesresaeeneenes 10
LT 10 L= N oo 4 o S 17
FIQUIE 5. BAITENY SIIINQ ....ecveeeeieiisti ettt e et et sr et s e ese e e e aesteseestesneeneesesneenaensensesnenrennen 18
Figure 6. CONfigUIE BaltEry ......c.ciiieeeieetieiees st sttt st e e sttt se e e e e testesresneese e e enteseesrennennnenes 19
Figure 7. Test SEtUp: PErfOrMaNCE ......cciiiie e ettt sttt e e e te e sae st s neene e e e tesrenrennn 20
Figure 8. Test Setup: Modified PerfOrmanCe...........ccoivieiereeieerese st sa e sre e 21
FigUre 9. TSt SELUD: SENVICE.....uiiuiitiieeeeeiesees e s ettt sttt e e e st e st sae st e e e e e tess e e stestesseeseese e e enteseesrennenneenes 21
Figure 10. Test SEtUP: RUNCOWN .........oiuiiiieiieie ettt se et sae e e e e eeseeebesaeebeeseensaee e aseseesresnes 22
o [0 R s S (U 0 147 o = U 22
Figure 12. Test SEtUP: RECHEIGE. . .....e ittt b et se e e e e e besaeeneenes 23
o [0 LI 1 01 = (1= ST 27
o [0 I I = I T PSR 28
Lo [0 LT ST 0 | o SO PR 29
T 10 =T = O = S 30
Figure 17. BCT TeSt in ManUal IMOUE..........cceeueeeeieriesieseste et ete e e et e e e et st sne s e enaeseenseseenrennas 32
Figure 18. Manual TOOIDAN .........ccciiiieii ettt et e et reeseese e e eneesresrenreeneenes 32
Figure 19. Cell Warning MESSA0E........ccueeriieeeeeereesestestesessesaeseestessestessessessesssessessessessessessesssesessensessessensen 33
Figure 20. Cell EXCIUSION MESSA0E .....cuecveiueeeieiesiesestestesiesseeaeseestessessessessessesssessessensessessessessssssssssnsessessensen 33
Figure 21. BCT TSt TOOIDAN .......cceieeieiieee ettt ettt seesresaeeneenes 35
FigUIre 22. Call EXCIUSIONS ....coueiieieiieeie ettt sttt se et be et e e e e e se e besaeebeeaeene e s e e eneeseeebeeneeneenes 35
FIQUIE 23, ALGIM LEVEIS. ...ttt ettt sttt e ae e e e e e e se e beemeene e s ebeseeereenas 36
Figure 24. Test Steps - CONSLANT CUIMTENLE..........oouiiiieieeeteeceeeie sttt e e e se e beseesbe e eseeseessebeseesreseeeneenes 36
Figure 25. Test Steps - CONSLANT POWES ..ottt st st e e besae e enes 37
Figure 26. Change AXiS and Zoom AXiS RESUITS..........oiiiiiiririee et sre e ee e 37
FIQUIE 27. VIBW ALGINS ...ttt sttt st e e st et e e et e e eae et e sa e teseeateeseeneenseneenteseenrenneeneenen 38
[0 o2 S O 7= (= I = S 38
Figure 29. RePOrts Main SCreeN (TOP) ...ecveieeeereereesieseestesiessesseeseesaessessessessessesseessessessessessessessessesssensessessenses 40
LT[0 RO o= o 40
FIQUIE 3L, SUMMIBIY ...euveveiiecieeeeeeeest e ettt e e sa e e se e bestesaeese e e entessetesseaaeeseeseensessenteseeateaseaneeneeneenteseenrennen 41
Figure 32. SUmmary for Charger REPOM .........c.vieeieierise e eeseese st e e e e e e e e saese e te e ere e e eaeseseesseseesrennes 42
Figure 33. Items 0N View REPOIS FOMM ..ottt see e 42
o [0 L O ] (= - SRR 43
o [0 L ST ® o1 o o TSP 44
FIQUIE 36. Cll DELAII .......coueeeeeeeeeeee ettt et e b et e e e e e bese e e b e emeeneeseebeseesreenas 45
o [0 L 7 A = o o TSP 46
o [N LS T 1 = ST 47
FIGUIE 39, INOLES ......eeiie ettt sttt e e st e st ae s e e e e se et e eeeaeeseeseeneese e teseeabenseeneeneeneenteneenrennen 48
Figure 40. REPOI PrOPEITIES.......c.veieeieiesieste st eeese e e ste sttt a e et e st e e s e e ens e testestesneeseeeenseseesrensennnenes 48
T [0 o MY AT YV = = o o) £ o 1 S 49
o [0 Lo 2 Y o o N o A= T = S 51
Figure 43. Results With Drill DOWN REPOM .........cccviiiiiiiiceeieseese st et e e sae e stesne e sn e sresrennes 52
Figure 44. DAM DiagNOSHICS. ... e iuerueeueeueeieieesesie st ste st eaee et eaeesteseestessesae e e e s esessesbesaesbesseaneenseasenseseessessesneanes 53
FigUre 45. 1/V/IT DIiAgNOSHICS.....cueeuerueeieiereente sttt st eaee e eseesteseeste et bt s e eaeaneessabeseesaesaeeneeneeneanseseessesneeneanes 54
Figure 46. Load Bank DIiagNOSICS ......ccueiueieeeeierierie ettt sttt eae e e e e te e sbesaeebe e e e e ense e aeeseesnennas 55
FiQUIE 47. SEEPS RESISLANCE. ... eeteieeete et eteeieeeete sttt sttt et et e st e e seesaeebeeaeese e e eseaeesaesbesaeeaeeneeneeseeabesneeneanes 56
FIQUIE 8. BUS ...ttt ettt st b e bt e aeea e e e e teee e b e e Rt eaeeaeeasemeeseeebesaeebeebeaneenee s enbeseesrennis 57
Lo [0 Lo T 1V oSS 57
Figure 50. Calibration..........cccueiieierise sttt e e et e s tese e te s reene s e e e enae e e renrenrennn 58

vii



Dear Customer,

Congratulations on the purchase of the BCT-2000 Seriestesting system. The BCT-2000 Seriesis
the latest generation test system engineered by the “ Battery Test Experts’ at Albércorp. Albércorp
has taken its experiences from the field of battery testing since 1973 to devel op this new product
line.

This state-of-the-art test system is designed with the user in mind, with on-line help, repeatable
readings, and, most of all, high reliability using only quality components and products.

All of us at Albércorp are pleased that you have the confidence in our abilities and understanding
of the type of system required to perform this critical and necessary battery testing.

Please don’'t hesitate to contact any of the Albércorp staff or your local representativeif you
require further information or clarification on the operation and control of your new system.

Once again, thank you for your confidence in Albércorp.

Sincerely,

Derek Albér
President
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1. What's New
This section describes the new features in Version 1.07 of the BCT-2000 program.
The following are software changes that do not affect the manual:

All test setup information is now saved on test setup exit. This ensures settings are saved and
eliminates wrong alarm levels and target values.

Float voltages for batteries of 256 cells or more are now saved to reports.
Manual mode now steps linearly for all load bank types.
Cellswith intertier voltages greater than the cell voltage now show correct voltage.

At midnight, the BIOS occasionally advanced the time but not the date. This caused the
calculation for elapsed time to show 24 hours, causing the test to end. Tests no longer end at
midnight.

On some charger tests, when the load was incremented during the test, the load and voltage
were recorded for the entire test instead of after the change. The report now uses the last
known value for time interval.

Load control has been improved for load banks that have multiple steps with the same weight
value. Previoudly, the scaling factor was incorrectly calculated when aload bank had multiple
steps with same weight value. This caused the BCT to take extra time to achieve target value.

The following are changes that affect the manual or the program operation:

The manual is now availablein HTML (Web page viewer) and PDF (Adobe Acrobat viewer)
formats on the program disk.

The manual has more screen shots. Items on the screens are in bold type and followed by full
descriptions. Most items on the screens are indexed.

All cellsin reports are now referenced by string name, not string number.
Y ou can now configure multiple sites with multiple batteries. See the Location section.

At test time, the capacity can now optionally be calculated when the target value is reached.
See the Calculate Capacity at Target section.

There are now nudge buttons to nudge the load to within target when in the auto mode. When
controlling the load, the BCT is considered on target when the target value plus 1.5% of
target value plus 1.5 amps is achieved. For example, on aload of 500 amps, the BCT could
set the load at 500 amps plus 1.5% (7.5 amps) plus 1.5 amps, or as high as 509 amps. The
Nudge control lets you move the load closer to 500. See the Running the Test section.



In the capacity calculation, the Modified Performance test can now optionally ignore steps
when the load is targeted to zero. See the Ignore Zero Target Steps section.

A High/Low voltage warning has been added to Charger test. See the Charger High/Low
Voltage Warning section.

Manual mode now has four fixed weight buttons: 1, 5, 10, and 20. These buttons manually
control the load to the desired target more quickly than the one button in previous versions.
Also, the Manual mode user-defined weight has been increased from 32 to 200 weights per
increment. See the Manual Load Bank Control section.

Y ou can now manually exclude cells prior to and during testing without pausing. See the Cell
Exclusion section.

The duration and target of the presently running test step and all following test steps can now
be modified without pausing the test. See the Test Steps Area section.

On the Charger test, a Voltage/L oad History graph replaces the cell graph. History islimited
to 10 minutes. See the Charger Test Screen section.

A charger and battery text report of voltage and load is now available. See the Summary
Screen section.

Brackets ( < and > ) in reports indicate values that violate thresholds. A color printer is no
longer required. See the Criteria Screen section.

The Percentage of Cell Failurein reportsis now user definable instead of fixed at 80%. See
the Criteria Screen section.

Y ou can now clip the start and end of areport when the BCT doesn't control the load, and
thereisno load interval at the start and end of the test. See the Options Screen section.

Y ou can now optionally include the start and end step values on a multi-step test. See the
Options Screen section.

There is now manual scale control for all graphs. See the Graph Screen section.

A datafilter option has been added to screen out abnormal values, such as when aclip lead
falls off. See the Filter Screen section.

The Text Export feature is available again for reports. See the Exporting in Text (.TXT)
Format section.



2. BCT General Description

The BCT-2000 Series battery capacity testing system helps ensure the reliability of the DC bus by
determining weaknesses in the battery string and estimating when the battery should be replaced.
Capacity testing isthe only proven way to determine where the battery isinitslife curve. The
BCT-2000 lets you determine the amount of energy remaining in the battery. The test system can
also help detect faulty intercell connections and weak cellsin the battery string.

During a battery discharge test, the BCT-2000 continuously records and displays individual cell
voltages, overall battery voltage, current, intertier connections and alarm parameters. Test data
can be printed using the BCT report generator or exported to other programs.

The BCT-2000 monitors and displays the voltage of up to 256 cells or modules, and up to eight
strings. It can be programmed to discharge a battery under constant current, constant power
(KW), or variable current (user defined) profile conditions, and has programmable alarm warning
and shut down levels. The BCT controls battery discharge tests at currents up to 4000 amps, and
can print data reports upon completion of the discharge test.

Data logging is accomplished with a memory-saving write-by-exception method, which internally
records monitored parameter changes that exceed 5 millivolts and stores al data on the hard
drive. The write-by-exception method increases data point resolution and updates data faster than
other data collection methods.

The BCT-2000 isavailable asa BCT-128 or a BCT-256 model that tests up to 128 or 256
individual cells or modules respectively. Each system includes two key components: the BCT and
alaptop computer. The BCT-128 or BCT-256 data acquisition device incorporates the system and
relay boards, control boards for optional Albércorp load banks, and boards to communicate with
the laptop computer.



3. System Requirements

The following are the minimum requirements for BCT-2000 system operation.

Microsoft Windows[] 95, 98 or NT4.0.

Personal computer using a Pentium] 200MHz or higher microprocessor.
16M of memory.

13M of hard disk space available.

CD Driveor a3.5" high-density (1.44MB) disk drive.

SVGA monitor set to at least 800 x 600.

Mouse or compatible pointing device.



4. Software Installation and Backup

The BCT-2000 program is loaded onto the laptop computer at the factory. This program controls
all aspects of the BCT-2000 system.

During the calibration process, datais saved to the BCT2000setup.mdb file located under
programfiles\alber\bct2000\setup. This file contains calibration, setup, configuration, and
password information. Refer to Calibration Backup.

At aminimum, back up BCT2000setup.mdb upon receipt of equipment or whenever the unit is
calibrated or the password is changed, so the data can be reloaded if the file becomes corrupted.
Use Microsoft Explorerd] to back up the file from the hard drive to a 3.5-inch disk.

If the program becomes corrupted, re-install it from the CD program disk or the 3.5-inch disks.
The program does not overwrite an existing BCT2000setup.mdb file upon re-install. To start
installation, insert the CD or Disk 1 into the computer and select Start|Run from the Windows
desktop. At the Run dialog box, type d:\setup (or other appropriate drive |etter), then follow the
on-screen instructions.

After installation, if the datais still corrupt, copy the backup BCT 2000setup.mdb file from the
3.5-inch disk over the existing file on the hard drive.

If the backup fileis not available, delete BCT2000setup.mdb from the hard drive and re-install
the program again. When no BCT 2000setup.mdb file is present, the program creates one. At this
point, either recalibrate the BCT system or re-enter the calibration constants (K-factors) from the
calibration report before using the BCT system for testing.

To start the BCT-2000 program, double-click the BCT icon on the desktop.

On an 800 x 600 screen, the Windows taskbar hides a portion of some BCT screens. Either drag
the taskbar to minimizeit, or right click on the taskbar, then select PropertiesjAuto Hideto hide
the taskbar.

WARNING: The computer power management feature, which automatically shuts down the
computer, hard drive, and display after a specified time of inactivity, must either be disabled or
set to atime long enough to allow testing without going into the suspend mode. Also check the
computer BIOS to determine if power management features have been set.

WARNING: For Windows 95 and 98, under Control Panel|System|Performancel|File System, in
the File System area, confirm that at "Typical role of this machine," Desktop Computer is
selected.

WARNING: Under Control Panel [System|Performance|A pplication Performance on
Windows NT, set the Boost control to None.



5. Password

When you select certain functions, a password dialog box appears. The default password from the
factory is: al ber

Emtar Fassword o maodily CALIBERATION FACTORS
Press ESC o view ondy

Entar Password IE Change |
Entar Factory Backup Coida |u
= | _Concel |

Enter Pessward - H [osl. call inciony Sor Backup Codie

Figure 1. Password

Type the password in the Enter Password box and click OK. To change the password, click
Change and follow screen instructions. Some screens that require a password may be viewed
without a password but not modified. To view a screen, click Cancel or press ESC.

If the password is changed without authorization or lost, contact Albércorp to obtain a code to
unlock the system. Type this code in the Enter Factory Backup Code box and click OK. This puts
the password back to the default password al ber . Change the password as previously described.



6. Communication Settings

If the computer does not communicate with the equipment, you may need to select anew COM
port. To display the Communication Settings screen, click Communications on the main menu.

= Lomimdirecalean Sellinig

Communicaton Part

= Com 1| © Com 3

r Comd © Caméd

Ok I Cancel

Figure 2. Communication Settings

Click a button for the COM port setting, then click OK. If the required COM port is not known,
you may have to try al four selections to determine which setting establishes communication
between the computer and the equipment.

The BCT program communicates with the unit only when in the Test, Diagnostics, and
Calibration screens.



7. BCT-2000 Initial Test

Before connecting equipment for an actual test, check all the BCT components for functional
operation.

First, test the laptop computer. Remove the computer from its shipping case and connect the
power cable. (Refer to the laptop computer manual.) Power up the computer and verify the screen
displays the Windows desktop and the BCT-2000 icon. If it does not, contact Albércorp for
technical assistance. Power off the computer to end the test.

7.1.Initial System Test

Refer to drawing BCT-2436-D1110 System Block Diagram for connection of the cables from
the computer to the BCT-128 or BCT-256 data logging acquisition device. The system has a
serial interface, which uses a 9-pin to 9-pin cable. The following steps describe the
connections for proper operation:

A WD P

10.

11.

12.

13.
14.
15.
16.

Before making any connections, ensure all equipment is powered off.
Connect one end of the 9-pin to 9-pin cable to the serial port of the laptop computer.
Connect the other end of the cable to the BCT computer port.

Connect the AC power cable to the BCT-128 or BCT-256, and plug the other end into a
120V AC 60Hz receptacle.

Unpack the printer. Plug the AC adapter into the small power receptacle on the printer,
and the other end into a 120V AC 60Hz receptacle.

Connect the male end of the six foot printer cable to the printer cable port near the AC
adapter input. Connect the other end to the computer 25-pin D-Sub female connector on
the rear of the unit.

Load paper into the printer. NOTE: The printer is not required during an actual load test.

Unpack the CS-2000 if available. Locate the two test cables and one power cable for the
unit. The parallel cables each have afemale and male D-Sub, 37-pin connector.

Connect the power cable to the CS-2000 and to a 120V AC 60Hz receptacle.

Connect one 37-pin cable between the CS-2000 Cell Outputs rear connector and the BCT
Cells 1-32 connector.

Connect the other 37-pin cable between the CS-2000 System connector and the System
connector on the BCT.

Power on the four devices: The BCT-128 or 256, the laptop computer, the printer, and the
CS-2000.

Verify the Windows desktop appears.

Click the BCT2000 icon to start the program.

On the main menu, select DAM. Verify the BCT relays are clicking.
On the DAM dialog box, at Display Board, select 1.



17.

18.
19.

20.

On the DAM dialog box, observe A/D counts of at least 10000 if no CS-2000 is
connected. Varying the CS-2000 causes the A/D counts to vary.

Close the DAM dialog box and exit the BCT program.

To test the printer, open aword processing program, select the printer driver, then send
output to the printer.

After verifying operation, power off the equipment and disconnect the cables. Place all
the cables and components back into the shipping cases as found when unpacking.



8. Main Menu

The main menu is where al BCT-2000 operations begin.

= BCT-2000 HE
Setup Test Reportz Diagnostice Communications  Calibration  Help

O]
Figure 3. BCT-2000 Main Menu

To start the program and display the main menu, double-click the BCT-2000 icon on the
Windows desktop. The Setup, Test, Reports, Diagnostics, Communications, Calibration, and
Help screens are accessed from the main menu. Setup information, which includes battery
configuration, test steps, alarm levels, and load bank, must be correctly entered for the BCT-2000
to run properly.

The BCT-2000 software polls the cells for data only when the Test, Diagnostics or Calibration
screens are open. Polling causes the relays in the BCT-128 or BCT-256 to click. Do not confuse
polling with testing, which has defined start and stop parameters.

The following are brief descriptions of the main menu items. See full descriptions elsewhere in
this manual.

8.1.Setup

Setup accesses the Location, Battery Strings, Test Setup, Intertier, Load Bank, and Contact
dialog boxes. Setup determines system operation and control of tests. Open the Setup dialog
boxes before running atest or using the system for data logging. Selections let you input
information for the battery being tested, and parameters such as cell voltage alarms, overall
voltage alarms, number of cells tested, intertier connections, and test program.

8.2.Test

The Test screen displays information for monitoring test progressin real time. The screen
indicates battery OV (overall voltage), load in amps, power in watts/ kilowatts, and capacity
if activated. Individual cell or module activity is displayed as a bar graph.

The screen also displays step information, presently active step duration, value, step number,
and total test times. The status area indicates the currently-selected cell voltage and test lead
numbers. The maximum, minimum, and average cell voltages appear below the status area.

8.3.Reports

The Report Generator creates areport of acompleted test. Thisis the only screen that
provides afinal report or transfers test datato afile. The types of reports and options for
creating reports are described in the section Report Generator. Report options include
Summary, Criteria, Options, Cell Detail, Graph, Filter, and Notes. Report filesresidein the
Reports\site name subdirectory, unless a different subdirectory was selected at time of test.



8.4.Diagnostics

Diagnostics allows selection of the DAM, I/V/IT, Load Bank, Bus and Misc dialog boxes,
from which BCT-2000 and load control system diagnostics are performed. Use Diagnostics
when a problem is encountered, or when performing technical checks with the assistance of
Albércorp.

8.5.Communications

Select Communications to select the COM port for the computer.

8.6.Calibration
Select Calibration when BCT-2000 system calibration is required.

8.7.Version

Select Version to access the help files or determine the software version number.
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9. Recommended Tests

Prior to performing any type of battery test, you should review battery theory and the battery
manufacturer's maintenance and test procedures. Albércorp strongly recommends following the
|EEE Std 450-1995 publication on battery maintenance and testing for flooded cells, and IEEE
Std 1188-1996 for VRLA batteries. By using the battery manufacturer's suggested testing
procedures and those issued by |EEE, you can help ensure a safe, effective load test.

Before performing aload test, determine the type of test to perform, the length of the test, and
where to locate the equipment during testing. If the test includes the use of Albércorp DC load
banks, awell-ventilated areais required to disperse heat from the resistive load bank. In most
cases, the BCT-128 or BCT-256 is placed near the battery being tested, and the load bank is
within 50 feet of the battery and BCT.

WARNING: Do not place the load bank in aroom that has an automatic halon (or other) fire
system. The heat generated by the load bank could inadvertently trigger the fire system. Either
locate the load banks in a safe area without such a system, or take other measures to prevent the
inadvertent activation of the automatic system.

Before connecting the BCT-2000 to the battery being tested, and prior to any load testing,
Albércorp recommends performing the following tests on the battery.

9.1. Micro-Ohmmeter

During the battery discharge test, the test system discharges the battery at a high current rate.
Ohm’s Law shows that a high rate of current through a high resistive connection resultsin a
large amount of power being dissipated through the connection. This could cause excessive
heat build-up and result in premature termination of the test. Therefore, use a
micro-ohmmeter to ensure there are no high resistive connections between individual cells,
modules or intertier connections. Refer to the battery manufacturer's maintenance instructions
for a safe range of readings.

9.2.Hydrometer

Prior to load testing, read the specific gravity of the sample electrolyte to confirm the battery
isfully charged. Reading cannot be performed on sealed cells, but can easily be done on wet
cell batteries. Although this datais not entered into the BCT program, you may want to
record it separately and attach it to the final test report. Specific gravity is agood indicator of
the present charge of the battery. If all cell float voltage readings are within normal limits,
you may limit the hydrometer readings to a 10% sample.

9.3. Temperature (Electrolyte)

While taking specific gravity readings, measure the el ectrolyte temperature of each cell.
Record this data and then cal culate the average temperature of the electrolyte in the cells
being tested. The BCT-2000 requires that the temperature be entered for certain tests. Use
this average value for temperature correcting the load during test setup.
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9.4. Temperature (Ambient)

Record the ambient temperature of the battery room prior to testing. This datais entered into
the BCT-2000 program, and the load can be temperature corrected to |EEE standards.

9.5.Equalize Charging

IEEE Std 450 for flooded cells and Std 1188 for VRLA cells, and most battery
manufacturers, recommend that a battery be equalize charged at |east seven days before
performing a discharge test, and the battery be alowed 72 hours of float condition prior to
testing. This charging action should provide optimum capacity results. Contact individual
battery companies for their recommendations on this practice.

In an effort to test the battery in an as-found state, occasionally load test the battery in its
normal float state, without any prior charging or preparation. This as-found testing checks the
effectiveness of the battery maintenance program. (Done as a service test on the BCT.)

9.6. Test History

Analyze test results from previous tests to determine faulty conditions that may become
apparent during the load test. Doing this permits closer observation of cells or connections
that were weak, the cause of problems, or possible failures. Correct any problems that stop
tests prior to putting the battery back into service and before further testing.

13



10. Connecting the System

After performing all preliminary tests, prepare and connect the BCT-2000 Series system.

10.1. Determine Load Type
The BCT-2000 System can operate in three different types of load configurations.

10.1.1. Optional Load Banks (Battery Isolated)

One recommended way to load test a battery is with the battery completely isolated from
the system or its associated load, using optional Albércorp Load Banks. In thisinstance,
the charger carries the load until the test ends.

WARNING: When using this method, if aloss of power occurs during the load test,
there will be no battery on line to support designed operation. Before switching the
battery off line from the charger, ensure that design criteria allowsfor the charger to carry
full load. Some organizations require placing a backup battery into service prior to load
testing a critical battery.

10.1.2. Optional Load Banks (Supplemental Load)

A second recommended way to load test a battery is to supplement the service load on the
battery with Albércorp load banks. In this case, the battery is|eft on line and a capacity
test is performed using the load bank and system load as a combination total load on the
battery. Thisis done by reading the present load on the battery charger, subtracting that
from the discharge load required, and programming the unit for the balance of the
theoretical |oad.

10.1.3. System Load

Using the system load on the battery allows the system load to be placed directly on the
battery, with the BCT-2000 used as a data gathering device. The BCT system will not
read current unless a current shunt isinstalled and optional current sense leads are
connected to the shunt. (Done as a rundown test on the BCT.)

14



10.2. BCT-128/BCT-256 Connection Steps

After completing all preliminary test preparations, connect the BCT-2000 system to the
battery being tested. This section describes how to connect equipment for a single string test.
Refer to drawing BCT-2436-D1110 for connection of the cables from the computer to the
BCT-128 or BCT-256. Refer to drawing BCT-350-D1105 for connection to the cells.

Before making any connections, ensure all equipment is powered off.
Connect one end of the 9-pin to 9-pin cable to the serial port of the computer.

Connect the other end of the cable to the BCT computer port.

Connect the AC power cable to the BCT-128 or BCT-256, and plug the other end into a
120V AC 60Hz receptacle.

5. If printing of test resultsis desired, unpack the printer. Plug the AC adapter into the small
power receptacle on the printer, and the other end into a 120V AC 60Hz receptacle. Wait
until completion of the test before printing.

A W DN P

6. Connect the male end of the six foot printer cable to the printer cable port near the AC
adapter input. Connect the other end to the computer 25-pin D-Sub femal e connector on
the rear of the unit.

Load paper into the printer.

Connect the DB37 end of the 25 foot sense lead extender cable (DB37 on one end,
Amphenol round 37-pin on other end) to the BCT Cell 1-32 port.

9. Connect the black connector end of the red individual cell wire (small numbered clips on
one end, Amphenol 37-pin on the other) to the sense lead extender cable. (Open end from
above step.)

10. Repeat above two steps for all other extender cables and sense lead cables until there are
enough clipsfor al the cells.

11. Connect one end of another sense lead extender cable to the System connector on the rear
of the BCT, and connect theindividua red sense leadslabeled OV+, OV-, IT-1, IT-2, and
so on, to the open end of the sense lead extender cable.

12. Connect the clip labeled OV + (Overall Voltage+) to the most positive post on the battery.
Connect the clip labeled OV - to the most negative post on the battery.

13. Connect Clip 0 from the first set of red sense leads to the positive post of Cell 1. Thisis
the same point the OV + lead was placed in the previous step.

14. Place Clip 1 on the positive post of Cell 2, unless Cell 1 isthe most negative cell. If itis
the most negative cell, then connect the lead to the negative post of Cell 2. Continue this
step until the entire battery has been outfitted.

15. Iningtallations of more than 32 cells or modules, it is necessary to use another set of
sense leads. Connect the “A” lead of each new set to the same post as the last lead from
the previous set.

16. Thelast cell will have two leads: the overall voltage lead and sense lead. Place the clip
with the * Cell Number minus 1’ count on the positive post and the Cell Number on the
negative post of the final cell.
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17.

18.

19.
20.
21.

22

Connect the leads labeled IT-1(+) and IT-1(-) to the first intertier connection. Follow this
sequence with the remaining IT sense leads. Leave the unused IT sense leads free. Refer
to Drawing BCT-350-D1105 for sense lead connection to theindividua cells, intertier
cables, and overall volts connections.

If using Albércorp load banks, do the following:

Connect the 50’ load control cable (two Amphenol 37-pin connectors on each end) from
the BCT Load Control port to the Load Control Input on the side of the optional load
bank. This connector is usually labeled J2; however, refer to the drawings that came with
the load banks.

Connect the heavy |oad cables from the load banks to the battery as shown in the
drawings that came with the load banks.

The BCT-2000 is now mechanically ready to perform the desired |load test.
Power on all the equipment at this time except the Albércorp continuous load banks.

After the BCT-2000 system has initialized and the main menu appears on the computer,
power on the load banks.

When disconnecting any equipment, power down the continuous load bank first, then
power down the rest of the system.
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11. Setting Up the BCT-2000 for Load Test

The BCT-2000 program lets you use the computer to set up all test parameters. Refer to the
following Setup dialog box descriptions to program the test parameters. At this point, the
BCT-2000 main menu must be displayed. The computer does not need to be connected to the
BCT-128 or BCT-256 unit. On the main menu, click Setup. A drop-down menu with Location,
Battery Strings, Test Setup, Intertier, Load Bank, and Contact appears. Complete each item as
described.

11.1. Location

On the Setup menu, click Location. Site and battery information is saved with each test report
and permanently saved in the BCT Setup file. Complete all text boxes before performing any
test, or reports may have incorrect or missing data.

Location | Batiery Stringis] | Test Selup | Intertier | Load Bank I Contact |

Sile Msme I_lj|_||_-|__|||' H Add Sile |

Address |'I|:| Soulk Rogens Cicle

Delete Site |

{Ste 11

[Boca Raton, FL 334567

Battery Mame [Gatery | =l Add Barery |
Btattery Irs2allation | Kl ] Dielete Baltery I
Mea Scheduled Test [ 5100

Hattery Mamufaciurer |

Eiatiery Model |

Battery 10 |

Figure 4. Location

Site Name and Address - Information in the Site Name text box creates a subdirectory in the
BCT Reports directory.

Battery Name and Dates - Type the battery installation date and next test date in mm/dd/yy
format. NOTE: The present date appended to the battery name is the default file name of the
report generated at the time of test.

Battery Manufacturer, Model and 1D - At Battery ID, note any specific identification
number associated with the battery being tested.
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Add Site/ Delete Site - To add asite, click Add Site. To delete a site, select the site name
from the Site Name drop-down list, then click Delete Site. Deleting a site deletes all the
battery information assigned to the site.

Add Battery / Delete Battery - To add a battery, click Add Battery. To delete a battery,
select the battery name from the Battery Name drop-down list, then click Delete Battery.
Deleting a battery deletes all the test information assigned to the battery.

Print - To print site, battery, configuration, contact, and test information for the currently
selected test, click Print.

11.2. Battery Strings

On the Setup menu, click Battery Strings. The Battery Strings dialog box identifies how
many strings and cells per string the BCT-2000 is configured for. Each string has an entry
identifying the start test lead and end test lead.

Bct Setup m
Location Battery String(s) |TestSetup| Intenierl Load Elankl CDntau:tl

Mumber of Cells Per String I B0

String 1 Startlead = 0A  End Lead = 60
String 2 Startlead =62 End Lead =122
String 3 Startlead =124 End Lead = 184

Caonfig Battery |

Figureb5. Battery String

Config Battery - To change the number of strings and cells, click Config Battery. The
Configure Battery dialog box appears.
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Figure 6. Configure Battery

Number of Strings - Type the number of stringsin Number of Strings. If Multiple Stringsis
not selected, the Number of Strings box defaults to 1 and cannot be changed.

Multiple Strings - If using multiple strings, select the Multiple Strings box, then type the
number of stringsin Number of Strings.

Total Cell Number - If Multiple Strings is not selected, type avaluein Total Cell Number.

Cellsper String - If Multiple Stringsis selected, type avalue in Cells per String. NOTE:
When using multiple strings, this value is the number of cells per string, not the total number
of cells.

NOTE: If using multiple strings, the program automatically drops one test lead between
strings.

Cell Voltage - Click the appropriate Cell Voltage button, then click OK. NOTE: Battery cell
voltage initiates the warning and shutdown levels in the test setup. For every two cell volts,
the cell warning level is set to 1.75V and cell shutdown to 1.60V. The OV (overall voltage)
alarm levels are a multiple of these levels times the number of cells per string. For example, a
6 volt cell voltage defaults to awarning level of 5.25 volts and a shutdown level of 4.80 volts.

NOTE: When a battery is reconfigured, all previoudly set intertier assignments are cleared.

11.3. Test Setup

On the Setup menu, click Test Setup. The Test Setup dialog box allows selection of test type,
discharge to perform, length of the discharge, and load to be applied. Single string
applications test a single string; multiple string applications test up to eight strings at one
time; charger testing performs atest on the battery charger; and recharge mode monitors the
battery during recharging.

11.4. Test Types

Y ou may configure six test types: Performance, Modified Performance, Service, Rundown,
Charger, and Recharge. Each type saves specific parameters and test steps. Select a test from
the Test Type drop-down list before running atest. Each test is briefly described below; refer
to IEEE 450 for more information. Descriptions of items on the dialog boxes follow the six
test type descriptions. The areas enabled on the dialog boxes depend on the test type selected.
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11.4.1. Performance Test
Also known as a capacity test, the performance test uses a programmed constant current

or constant power load to project reliability and remaining battery life before replacement
isnecessary. A performance test has only one step.
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Figure7. Test Setup: Performance
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11.4.2. Modified Performance Test

A modified performance test tests battery capacity (similar to a performance test) and the
ability of the battery to provide a high-rate, short-duration load cycle. This test may be

donein place of a service test. If you type O (zero) for Rated Time, the test does not
calculate battery capacity.
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I lgriore D= Target Stegs i Capacry Calculabon
Alarm Lasals Ovolls]

Calle o Im1 Tt et e
Wiaming [1 75 fe4n o Flrarscy
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Tesl Steps
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Figure 8. Test Setup: Modified Performance

11.4.3. Service Test
A service test determines the battery “as found” ability to satisfy the battery duty cycle.
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Figure9. Test Setup: Service

21



11.4.4. Rundown Test

A rundown test is similar to a service test, except the test uses the system load instead of
acontrolled load. Rundown has only one step and no shutdown levels.

Figure 10. Test Setup: Rundown

11.4.5. Charger Test

When the charger test is selected, the only parameters recorded to the report file are
Overall Voltage and Current.

Figure11. Test Setup: Charger
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11.4.6. Recharge Test

The recharge test monitors the battery system while it is being recharged. For every two
cell volts, the cell warning level is set to 2.33V. The OV warning levels are a multiple of
these levels times the number of cells per string. On thistest, the levels are high level
(maximum) values.
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Figure 12. Test Setup: Recharge

11.5. Test Setup Parameters

The following items are available on the Test Setup dialog boxes depending on the test type
selected.

11.5.1. Rated Time

Available for test types: Performance, Modified Performance

Type the manufacturer’ s specified rated time in the Rated Time box. Thisvalueis
important for the on-line capacity calculation performed during a single step capacity
test. The format is hh:mm:ss. If doing a Modified Performance test, you may leave Rated
Time blank.

Y ou may type O (zero) for Rated Time on a Modified Performance test. If thisis done,
the test does not calculate battery capacity at test time. Y ou may enter a Rated Time at
report generation.

11.5.2. Power Type

Available for test types: Performance, Modified Performance, Service, Charger

Constant Power and Constant Current - To define power type, click Constant Power or
Constant Current. Power type determinesif the programmed load is rated in watts or
amps. The power type selected applies to all steps; you cannot switch between Constant
Power and Constant Current between steps.
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11.5.3. Temperature and Correction

Available for test types: Performance, Modified Performance

Temperature, F and C - Click F or C (Fahrenheit or Celsius) then, in the Temperature
box, type the average electrolyte temperature of the sample number of cells. The program
automatically calculates between C and F. For example, if you select C after typing a
Fahrenheit value, the value converts to Celsius. To minimize rounding errors, type the
value in the known format. For example, if the temperatureisin degrees C, select C
before typing the value.

Correction, None and | EEE - If you enter atemperature other than 77°F (25°C), you
may select |EEE temperature correction of the load. To automatically correct to
IEEE-450, click |EEE in the Correction area. For no correction, click None. If the IEEE
correction option is enabled and the temperature is later changed, all programmed steps
are automatically corrected and all loads are compensated throughout the test program.
For more information on temperature compensation, refer to IEEE Std 450.

11.5.4. Cell Voltage

Available for test types: Performance, Modified Performance, Service, Rundown,
Recharge

Click the button that corresponds to the voltage of an individual cell.

11.5.5. Alarm Levels Area

Available for test types: Performance, Modified Performance, Service, Rundown,
Recharge

In the Alarm Levels area, type voltage levels that issue warnings or shutdown during
testing. This arealets you set warning and shutdown levels for cells, OV, and intertiers.
When an alarm condition occurs, an alarm sounds, the failing cell islogged, and the
graph or display area changes color. A beeping alarm from the BCT indicates awarning,
and a solid tone indicates a shutdown. Refer to View Alarms During Test.

Y ou may change the warning and shutdown test levelsfor cells, OV, and intertiers when
the test is running. Changes are recorded in the test activities portion of the report. Refer
to Alarm Levels.

NOTE: When cell warning or shutdown levels are changed, the OV warning or shutdown
levels are automatically adjusted by the number of cellsin the string times the changed
level.

NOTE: To disable any of the following warning or shutdown levels, type a0 (zero) in the
box.

Warning Cells - Type the alarm voltage level of theindividua cell or module to be
alarmed. For example, if testing to an average end voltage of 1.75 volts per cell, type
1.75. When any cell fallsbelow 1.75V, an alarm condition occurs. If values are set to O,
the warning is not active.
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Shutdown Célls - Type the voltage of an individual cell to pause the test. For example, if
discharging to 1.75 volts per cell average, you may want to pause the test if any cell fals
below 1.65V. In this case, type 1.65 to pause the test when any cell falls below this
voltage. If values are set to 0, the shutdown is not active.

Warning OV - This box defines the overall battery voltage warning level. Type the
overall voltage warning level. For example, if testing 60 cells to an average of 1.75 volts
per cell, you may want to be warned when battery voltage is approaching shutdown. If
values are set to 0, the warning is not active.

Shutdown OV - In most cases, this value determines the end of the test. Type the overall
battery end voltage. For example, if testing a 60 cell battery to 1.65 volts per cell, type
99.0 in the box (60 cells x 1.65 volts per cell = 99.0 volts). The system pauses the test
when the overall voltage falls below 99.0 volts. If values are set to 0, the shutdown is not
active.

Warning Intertier and Shutdown Intertier - Each intertier can have a warning and/or
shutdown level set. To select an intertier, click an Intertier button, then type alarm and
warning levelsin the Intertier Warning and Shutdown boxes. Select values for each
intertier asrequired. If values are set to O, the warning or shutdown is not active.

11.5.6. Test Steps Area

Available for test types: Performance, Modified Performance, Service, Rundown, Charger

Step - Each step is programmed individually, with a maximum of 99 steps allowed. If
Step 1 (or another desired step) is not displayed, scroll to the step, then click the step to
highlight it. Exiting afield or pressing ENTER saves the data entered.

Duration - Double click on the Duration field for the desired step, and type the time the
step isto operate, in hh:mm:ss.

NOTE: If running a capacity test where the battery must perform for acertaintime at a
single discharge rate, select atime at least 50% longer than Rated Time. The time must
be longer than the theoretical run time, so the test shuts down on voltage rather than time,
for amore accurate capacity test. For example, if the test is one hour, enter atime of at
least 1 hour 30 minutes. This ensures testing to at least 100% of capacity.

Amps or Watts - Use TAB or the mouse to move to the Amps or Watts field. (The
column heading depends on the test type.) Type the amps or watts required when using
optional load banks. If using the BCT-2000 as a portable data logging unit without |oad
banks, and the system load or other load control is being used, type 0 in thisfield.

Add, Delete and I nsert - If thisis a performance or rundown test, there is only one step.
If thisisamodified performance, charger or service test, program the additional required
steps. To add more steps, click Add. A new step appearsin thelist. To delete a step,
highlight the step to be deleted by clicking the step, then click Delete. To insert a step,
highlight the step that will follow the new step, then click Insert.
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11.5.7. Calculate Capacity at Target

Available for test types: Performance, Modified Performance

Select this box to calculate the capacity when the target value is reached. The test time
advances only when the target is reached. The test time, but not the test, stopsif the load
falls below target and resumes when the target is reached.

11.5.8. Ignore Zero Target Steps

Available for test types: Modified Performance

Ignore Zero Target Stepsin Capacity Calculation - Select this box to ignore steps
when the load is targeted to O (zero) in the capacity calculation. For any steps targeted to
zero, the time of that step will not be used in the capacity calculation.

11.5.9. Charger High/Low Voltage Warning

Available for test types: Charger

Charger High Voltage Warning and Charger Low Voltage Warning - Type valuesin
these boxes to activate awarning when high or low voltage levels are exceeded. If values
are set to 0, the warning is not active.

11.5.10. Recharge Hours
Available for test types: Recharge

Recharge Hour s - Type the number of hours that the recharge will be monitored.
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11.6. Intertier

On the Setup menu, click Intertier. This dialog box defines the location of intertier and
interrack connections, so the BCT can add the voltage back to the cell that the intertier
follows. Otherwise, the cdll just before an intertier connection would appear lower in voltage
than it actualy is.

When using intertier monitoring, an alarm occurs when the intertier voltage drop is greater
than the programmed intertier warning level. Y ou can program awarning level and shutdown
level for each intertier. For no shutdown, set the intertier shutdown level to O (zero).

Intertier Cel Assigrnment
@l w ¥ N String |ﬁ|n|'-:|1 j
2 a4 e 8
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™ Cell2-3 M call10-11 ¢ Celi18-18 ™ Cell 26-27
- Cell-4 r~ Call =12 © Calllg-20 r Cell 27 =28
O Calld-5 ~ Cell12-13 C Call 20-21  Cell 28-29

r Cell5-6 r Cal13-14 C CelE -2 7 Cell 29-30
- Cellb-7 r Cal14=-16  © Call®2-23  © Cell 30-3
© Cel?-8 r~ Call15-16 ©CallZ3-24 el 31 -32
~ CelB=-3 ~ Call16-17  Call 24-25  Call 32-33

Figure 13. Intertier

Intertier Cell Assignment - Intertiers are assigned by string and cell. Select the intertier
needing assignment by clicking the appropriate Intertier Cell Assignment button 1 to 8.

String and Cells - Assign a string to the intertier from the String drop-down list, then
determine the cell pair the intertier is on, and click the appropriate Cell n-n button.

Repeat the above steps for all required intertiers. To remove an intertier assignment, double-
click the Cell n-n button for the intertier. If no Cell button is selected, then no cell pair is
assigned to the presently selected intertier. To view more cell pairs, click the left or right
arrows.
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11.7. Load Bank
On the Setup menu, click Load Bank. The Load Bank dialog box appears.
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Figure 14. Load Bank

Load Bank SN/ID, Add, and Delete - The BCT can configure multiple load bank setups. To
select a setup, click aname in the Load Bank SN/ID drop-down list. To add a setup name,
click Add. The name "Load Bank n" appearsin the Load Bank SN/ID box and in the
drop-down list. To change this name, overwrite the name in the box with a new name. You
can assign ratings and step weights to each load bank setup name. To delete anamein the
Load Bank SN/ID box, click Delete.

Step n - For each load bank setup, type the step weight information.

Momentary - If the load bank has momentary load steps on steps 9 through 16, select the
appropriate Step n boxesin the Momentary area. Selecting Momentary protects the resistors
in the load bank by limiting the load test on the step to a maximum of 60 seconds.

Shunt Rating Amps per mV - Assign the shunt rating in amps per millivolt. At the Shunt
Rating Amps and per mV boxes, type the shunt value from the load banks. For example if the
shunt is stamped 600/100 (600 amps at 100mV), type 600 in the Shunt Rating Amps box,
then type 100 in the per mV box.
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Auto Detect Step Resistance - If selected, the BCT calculates the average resistance of all
steps with weight information. The net effect of this occurs at the start of the test. The BCT
assumes 0.5 amps per weight value. At 0.5 amps per weight value, the BCT turns on the steps
needed to achieve the target load. Depending on the actual load banks, the first attempt may
be off target by as much as half the desired target load. After these steps are set, the BCT
waits for the next load and OV reading. Using the sum of the step weights first set, the BCT
calculates the actual amps per weight value, then uses the OV to calculate each step
resistance.

NOTE: These resistances are calculated, not actual. If thereis a problem controlling the load,
the actual resistance of one or more steps may be incorrect. Refer to Load Bank Diagnostic.

If Auto Detect Step Resistance is selected, the BCT corrects the load steps at |east one more
time at the start of the test. If you do not want thisto occur, do not select Auto Detect Step
Resistance. In this case, select Diagnostics from the main menu, open the Load Bank dialog
box, and measure or type the load bank resistance values into only the active Steps boxes
(Steps 1 to 16 asrequired).

11.8. Contact
On the Setup menu, click Contact to display the Contact dialog box.
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Figure 15. Contact

The Contact dialog box is an information screen and has no effect on tests. Type the names of
persons responsible for the system at the site and for service, and their telephone numbers and
e-mail addresses.

11.9. Voltage Polarity

The BCT-2000 systems features automatic polarity sensing, and no user input is required.
The system senses when Cell 1 is the most positive or the most negative cell in the string.
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12. Running the Test

At this point, the BCT-2000 must be connected as described in Connecting the System and the
main menu displayed. On the main menu, click Test. The BCT Test screen displays al relevant
information for monitoring test progress and parametersin areal time mode.

OV, Amps, KW, and Capacity - The top of the screen indicates battery OV (overall voltage),
load in amps, power in kilowatts, and the present capacity of the battery. (The capacity is
calculated only during a Performance or Modified Performance test.)

Intertier - The Intertier area displays the voltage of each intertier. Single click on abar to display
the value of an intertier. Double-click the graph to increase it to full screen. In this mode, the
graph does not update. To return to normal view, press ESC.

w/ BCT-2000 Test Type: PerFormance 10:12:48 am
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Figure 16. BCT Test

Nudge - Next to the Amps value are arrows that slightly increase or decrease (nudge) the load
within target when in the auto mode. When controlling the load, the BCT is considered on target
when the target current plus 1.5% of target current plus 1.5 ampsis achieved. For example, on a
load of 500 amps, the BCT-2000 could set the load at 500 amps plus 1.5% (7.5 amps) plus 1.5
amps, or as high as 509 amps. The Nudge contral |ets you change the load to move the current
closer to 500 amps.

Duration and Test Time - Individual cells or modules are displayed in abar graph format.

Presently active step duration and target value, in amps or watts, are in the lower left of the
screen. The Test Time area displays the present step total test times.
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Test Leads and Voltages - Click abar on the graph to cause a cursor ball to appear above the bar.
The cursor denotes the cell on which the status area (to the right of Test Time) isreporting. The
status areaindicates the cell voltages and test lead numbers. The maximum, minimum, and
average cell voltages are displayed below the status area.

Toolbar - Toolbar items at the top of the screen are for excluding or including cells that went into
shutdown, changing alarm levels, changing test step duration and load, changing the number of
graph bar lines, zooming in on a bar line, and viewing the alarms list.

At the BCT Test screen, al connected cells are displayed in abar graph format. Verify the
displayed readings of two or three cellsand OV (overall volts) with adigital voltmeter. If the
display and the DVM do not agree, refer to System Calibration in this manual.

12.1. Start the Test

Verify equipment connections are secure and equipment isin operating mode. If using
Albércorp load banks, ensure the step weights are configured properly. Refer to Load Bank.

F1 Start Test - If load banks are being used, set the load bank AC power switchesto ON. If
no problems are apparent, to start the test, click F1 Start Test on the BCT Test screen or press
the F1 key.

During the test, the cells degrade as the load is applied to the battery. Click a bar graph to
cause a cursor to appear above the bar. The cursor denotes the cell on which the status area
(to theright of Test Time) is reporting. The status area indicates the minimum and maximum
cell voltages, average cell voltage, and the test clip lead numbers. If the graph isin the active
screen, press the left or right arrow keys to move the cursor to the previous or next cell bar.

At the end of the test, a message indicates the load test is complete. When disconnecting any
equipment, power down the continuous load bank first, then power down the rest of the
system.

WARNING: When disconnecting equipment, power down the load bank first, then the rest
of the system.

12.2. Load Test Control

While the test is running, several options are available: Stop Test, Pause, Resume, and
Manual.

F1 Stop Test - To stop the test, click F1 Stop Test or press F1. A message appears to confirm
the test should be stopped.

F2 Pause and F2 Resume - To pause the test, click F2 Pause or press F2. Pause lets you
make changes. Do not pause the test for extended periods of time during load testing, because
the cells will recover during theidle period. When the test is paused, F2 Pause changesto

F2 Resume.
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12.3. Manual Load Bank Control

F3 Manual and F3 Auto - The system defaults to automatic control. For manual control,
click F3 Manual or press F3 after the test has started. To return to automatic mode, click
F3 Auto.
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Figure 17. BCT Test in Manual M ode

Typically, select manual mode to control acharger test or if thereis aload bank problem.
Manually selecting load step weights may help determine which step in the load bank is
causing the problem. NOTE: Do not confuse step weightsin the load bank with test stepsin
the program.

When F3 Manual is selected, atoolbar on the screen allows control of the load bank.

Manual Contrel AllOff |00OO0COOEEEOOOmoO [0 2 %Hzoilmjlséhil

Figure 18. Manual Toolbar

User-Defined Weight Buttons - The larger arrows to the left of 20 on the toolbar are user-
definable. To increase or decrease their load weight per step, type aweight in the box or click
the smaller arrows adjacent to the box. The maximum weight valueis 200. To increase or
decrease the load applied, click the larger arrows. Asthe value is changed, the 16 square step
indicators change. The step enabled in the load bank is displayed as a binary count along the
toolbar; when asquareis black, that step is on in the load bank.

NOTE: The value in amps of the load change depends on the type of load bank used.
Typically, thisvalueis less than one amp per step. For alarger increment, change the user-
defined step size on the toolbar. To determine the actual amp value for each weight, divide
the load bank's total amp capacity by the total weight count. Refer to the Load Bank screen to
determine the total weight count.
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20, 10, 5, 1 and All Off - You may aso use the 20, 10, 5, and 1 buttons to change the total
weight applied to the load. To turn off al the steps, click All Off. When the test is running,
you may click F2 Pause to pause the test and remove the load.

NOTE: Instead of using the manual mode to change step weights, you may use the Test Steps
dialog box to change the actual load current or power. Refer to Test Seps.

12.4. View Alarms During Test

The Test screen indicates real-time alarm conditions for cells, intertiers, and OV. During
testing, to view the alarm history, click the View Alarms button. Refer to View Alarms.

12.4.1. Cell Alarm

When acell goesinto alarm, the bar graph for the failing cell changes color, the BCT-128
or BCT-256 alarm sounds, and the cell number and string designation are logged in the
alarm history. A cell alarm occurs when the cell voltage drops below the programmed
Cell Warning voltage level. The normal bar graph color is green; yellow indicates a
warning condition, and red indicates a shutdown. If a cell goesinto negative voltage
levels, the bar graph for the cell changesto black.

Cell Warning - When acell falls below awarning level, the BCT beeps, but the test does
not pause. To silence the alarm, click OK in the Warning message box.

If the Cell Warning level islowered, the cell comes out of warning and the bar graph

returnsto green, but the event is retained in the alarm history. Use the Adjust Alarm
Levelstoolbar button to change the level. Refer to Alarm Levels.

String 1 Cell 5 in Warning

Figure 19. Cell Warning M essage

Cell Shutdown - When acell falls below a shutdown level, the BCT sounds a continuous
tone, the test pauses, and the Cell Exclusion message box appears.

Cell Exclusion m

Q?g) Exclude STRIMNG 1 CELL 158 From Test

il |

Figure 20. Cell Exclusion M essage
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To silence the alarm and exclude the cell from the test, click Yesin the Cell Exclusion
box. This aso causes the bar graph for the cell to no longer be displayed. To silence the
alarm and keep the cell in the test, click No. Resume the test if desired.

The faulty cell can be jumpered out and the test resumed. Thisalows al aarm
parameters to disregard the faulty cell if it is excluded.

12.4.2. Intertier Cable Alarm

When an intertier goes into alarm, the bar graph for the failing intertier changes color, the
BCT alarm sounds, and the intertier designation islogged in the alarm history. The
normal bar graph color is green; yellow indicates a warning condition, and red indicates a
shutdown. Theintertier bar graph is on the upper right of the Test screen. Double-click
the graph to increase it to full screen. In this mode, the graph does not update. To return
to normal view, press ESC.

An intertier cable connection alarm condition occurs when the intertier exceeds the
programmed level. The Intertier bar graph indicates the failing intertier. A beeping alarm
indicates awarning, and a solid tone indicates a shutdown. To silence the alarm, click
Yesin the Intertier Warning or Shutdown message box. Carefully examine the intertier
and its connections to determine if it is safe to continue the test.

If the Intertier Warning level israised, the intertier comes out of alarm and the bar graph
returnsto green, but the event is retained in the alarm history. Use the Adjust Alarm
Levelstoolbar button to change the level. Refer to Alarm Levels.

12.4.3. Overall Voltage Alarm

When the overall voltage goes into alarm, the OV display changes color, the BCT alarm
sounds, and the OV event islogged in the alarm history. An OV aarm occurs when the
overall voltage drops below the programmed Warning voltage level. The normal OV
display color is the screen background color; yellow indicates a warning condition, and
red indicates a shutdown. The OV =V display is on the upper left of the Test screen.

A beeping alarm indicates a warning, and a solid tone indicates a shutdown. To silence
the aarm, click Yesin the Warning or Shutdown message box.

If the OV Warning level islowered, the OV comes out of alarm and the OV display
returns to background color, but the event is retained in the alarm history. Use the Adjust
Alarm Levels toolbar button to change the level. Refer to Alarm Levels.



12.5. Test Screen Toolbar
The Toolbar buttons that appear along the top of the BCT Test screen are shown below.

finl| i | | E| L] ©)

Figure21. BCT Test Toolbar

Use the buttons to exclude or include cells that went into shutdown; change alarm levels;
change test step duration and load; change the number of graph grid lines; zoom in on a bar
axis; and view the alarms list. These buttons are described in the following sections.

12.5.1. Cell Exclusion

Exclude Cells Uj

To remove a cell from the test, click the Exclude Cells button. In the Cell Exclusions
dialog box, click Add Cell, type the string and cell number, then click Exclude. The
string and cell appear in the list in the Cell Exclusions dialog box. A box with a check
mark indicates the cell is excluded from the test. To include an excluded cell back into
the test, clear the check box. Y ou can exclude cells before atest, and during atest without
pausing the test. Y ou can include them back during a test without pausing.

Excluding and including a cell from the test automatically adjusts battery alarm levels by
changing the OV warning and shutdown values by one cdll level. All items on the cdll
exclusion list are cleared when the test is exited.

Cull Exclusians: |-ﬁ|.e||r|1 Levals | Tast Staps |

FlEscude Soeng 1 Call - -
FEsr itk Exang 1 Call 12

Figure 22. Cell Exclusions

12.5.2. Alarm Levels

Adjust Alarm Levels I-t |

Y ou may change the warning and shutdown levelsfor cells, OV, and intertiers while the
test is running. Click the Adjust Alarm Levelstoolbar button. After changing alevel, use
the TAB or ENTER key or mouse to move to the next box. The new alarm level takes
effect immediately. Changes are recorded in the test activities portion of the report.
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CAUTION: Changes made to the alarm levels and test steps using the Test Adjustments
dialog boxes are valid only for the presently running test and do not permanently change
the test setup information.

= | eibfdpaslmiznl s

Alarn Levels (vola)
~ Lalls L mi Inartiar
Warning |I 5 [d-iti b.l F1rr3rCrsEry
Ehutl:lu-wn||§ |d|IIE P Y rarEFA

Figure23. Alarm Levels

12.5.3. Test Steps

T
Adjust Test Steps

Click Adjust Test Stepsto add new steps or change the duration or load of the presently
running step or subsequent steps. NOTE: Y ou cannot change the duration of a presently
running step to less than the elapsed time of the step. Also, steps that have already run
cannot be changed. To add a new step, click Add Step.

ol Exclusions | Alam Levels  Tost Staps ]

Teest Steps

Acjust Actwe Rios Tamsl
2 i' 10 i' & i' 1i|
Aot Actwe R e Durabon

15mi| E-I]:Iil ”I'i' .1|:|i|

Step  [hhommiss) ArpE

Add S3ep I

Figure24. Test Steps- Constant Current

If Constant Current is selected, the Test Steps dialog box has buttons for 20, 10, 5and 1
amp, or you may type a new value in the Amps column.
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Figure 25. Test Steps- Constant Power

If Constant Power is selected, the Test Steps dialog box has buttons for 2000, 1000, 500
and 100 watts, or you may type a new value in the Watts column.

12.5.4. Modify Graph

Change Cell Axis Count &' Zoom on Cell Axis %

Use the Change Cell Axis Count or the Zoom on Cell Axis buttons to change the number
of X-axislines (graphs) displayed or to zoom in on agraph. Click Change Cell Axis
Count to spread the cells over more than one X-axis. Thisis useful when there are more
than 60 cellsin atest.

BCT-2000_Test Type: PerFormance 10:00:37 am
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P Test String 1 Cell F1 Start Test P Test “String 1 Cal F1 Start Test|
1 off 1 Step Total TestLeads[0A i 1 ool 1 Step Total | TestLeadsoa | [i
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Figure 26. Change Axisand Zoom Axis Results

When more than one X-axisis displayed, you may click Zoom on Cell Axisto increase
the size of an axis display.

12.5.5. View Alarms

View Alarms _|

Click the View Alarms button to open abox that lists al cell, intertier, and OV alarms
that are occurring or have occurred during the test.
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% BCT-2000 Test Type: PerFormance 10:17:10 am
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Figure27. View Alarms

12.6. Charger Test Screen

When the Charger test is running, the Charger screen displays a Voltage/L oad History graph.
Data on this graph enters from the right and moves to the left. This history datais limited to
ten minutes on the X-axis (time) display.

# BCT-2000 Test Type: Charger 10:51:59 am
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Figure 28. Charger Test

Thered curve displays the load in amps. The green curve displays charger voltage.
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12.7. Hardware Failure

If the computer senses a board failure or loses communication with the BCT, the test pauses
and the screen displays an error message. If load banks are being used, the system shuts them
down. Upon communication failure, all selected levels are voided.

Before doing any diagnostics, verify the load banks are powered off and no load is being

applied to the battery. During the pause mode, check all cable connections and equipment.
After the problem isresolved, the testing may be resumed.
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13. Report Generator

The BCT Report Generator program reads the test data files generated by the BCT-2000 test
software and creates customized reports. After the BCT-2000 system performs aload test, the test
dataissaved to afile, and it isthis data, presented in report format, that battery test personnel rely
on to analyze battery system performance. Using the Report Generator, you can display graphs,
edit site information, add notes, and customize report pages.

The Report Generator can save reports in several file formats. One format lets you open the report
at alater date and modify site information or appearance. Or you may save the report in the
archive format, which protects the document against changes to ensure the integrity of the
information. In Export mode, the Report Generator exports filesin formats that can by used by
commercial database programs or text editors.

Sample Data - Usethe file reportdemo.btr (performance test) or betdemo.btr (modified
performance test) to try the featuresin the Report Generator.

13.1. Starting the Report Generator

After the system performs a Load Test, you may generate areport for battery data analysis.
To generate areport from a completed test, click Reports on the main menu, then open the
file. The Reports main dialog box has five buttons and seven tabs.

F'rﬂizwl Export I Saee I L |F'|upeﬂi:=|

Summary Criteria |Dp1iuns| Col Datsil | Graph | Fiter | Motes |

Figure 29. ReportsMain Screen (Top)

Click atab or button to open dialog boxes. The following sections describe the items in each
dialog box. To exit the Report Generator, click the x in the upper right corner of the Reports
main dialog box.

13.2. Opening a Report
When the Report Generator is started, the Open dialog box appears.

[P = II]] EI“E-:“}
| Exaitomny 15417 Fpmalt: BT ] Frapecst i B 1
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il ot e V426 Fegt ETF

oo 120 FAETH

al BT [ ATA

Tl i |  Cpes |
Files wlfpge |507T-2000 T'wrd Fim = Carand |

Figure 30. Open
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The Files of Type drop-down list lets you select BCT-2000 text (.BTR), binary (.BBR) or
archive (.ZRF) files. The BCT-2000 test software generates BTR format; the Report
Generator generates BBR and ZRF formats. Y ou must open afile before selecting other
options. Select the subdirectory and the file name, then click Open.

13.3. Loading a File

L oad - When certain functions are selected and no file is open, a message indicates afile
must be opened. To open afile after the Report Generator is started, click Load and select a
file. You do not need to close the old file, as only one text or binary file can be open at atime.
However, you may open an archive file while atext or binary file is open. (Refer to Opening
an Archive File.)

13.4. Summary Screen

After afileis opened, the Reports dialog box appears. Click the Summary tab to display the
Summary dialog box. Itemsin this box depend on the type of report selected.

T ]
|__F'gge_w_g| Expait | Sawe | Lieaed |F'-npeniag|

Summary | Criteria | Cptions | Gl Datail | Gragh | Fiter | Notas |

Inclade the follswing Summary Beparts
I Tesi Site Info ¥ Standard Genaral
I Battary Mame lni # Call Detail Taxt
F Tex Selup # Tabidar Genersl
F Tesl Resulls I+ Cell Detail Graph
R Tesl Aciiiy # Batters Graph
I Interiars = Battars Tast
F Call Sumimary ¥ Mobes

A | Mone

Figure 31. Summary
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Figure 32. Summary for Charger Report

On the Summary box, select the itemsto include in the report. If a Charger test report is
selected, Battery Graph and Battery Text change to Charger Graph and Charger Text. To
select al theitemsin the Summary box, click All. To clear al the items, click None.

Itemsin Summary Box Itemson View ReportsForm | Itemson View Reports Form
Non-Charger Report Charger Report
Test Site Info Site Site
Battery Name Info Battery Battery
Test Setup Setup Setup
Test Results Results -
Test Activity Activity Activity
Intertiers Intertiers -
Cell Summary. Cell Summary -
Standard General Standard -
Cell Detail Text Cell Detall -
Tabular General Tabular -
Cell Detail Graph Detail Graph -
Battery Graph or Charger Graph | Battery Graph Charger Graph
Battery Text or Charger Text Battery Text Charger Text
Notes Notes Notes

Figure 33. Itemson View Reports Form

Each item selected in the Summary box results in a tab appearing on the View Reports Form
screen, which opens when Preview is clicked. Refer to View Reports Form (Preview) Screen.

42



13.5. Criteria Screen
Click the Criteriatab to display the Criteria dialog box.

Preview | Ewpot | Swe | Losd | Propenies |
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Figure 34. Criteria

TimeInterval and OV Deviation - Click Time Interval or OV Deviation and type avalue, or
click the time or voltage buttons next to the boxes. The Report Interval determinesthe
frequency of report sampling. Specify time in hours, minutes, and seconds (10 second
minimum) or OV deviation in volts (0.2 volt minimum).

Low Cell Threshold and Low OV Threshold - The Alarm Threshold Values areais enabled
for all tests except Charger. The thresholds are the cell and OV shutdown levels entered in
test setup, or the last levels entered during the test. On the report, values that violate these
thresholds are printed in color and with brackets ( < >) for black ink printers. These values
may be changed if desired.

High Voltage Warning and L ow Voltage War ning - For the Charger test, the Alarm
Threshold Values area changes to Charger Warning Levels. These are the warning levels
entered in test setup, or the last levels entered during the test. On the report, values that
violate these thresholds are printed in color and with brackets ( < > for low threshold
violation and > < for high threshold violation) for black ink printers. These values may be
changed if desired.

Chearges YWaming Levale
High “Yohage ¥Waming | 420 “Yoltage

Low 'Yokage Waming | =4 Wolkage

Rated Time - Rated Timeis used by Capacity test reports and may be modified at report
time.
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Cell % Failure - The percentage of cell failure is used by Capacity test reports and may be
modified at report time. The value was previously fixed at 80% for reports, but may now be
changed.

NOTE: Changing the threshold, rated time, and percentage failure values affects which cells
are indicated on the report as failing.

13.6. Options Screen
Click the Options tab to display the Options dialog box.
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Figure 35. Options

Report Title and Report Footer - Edit or add text in these boxes if required. The Report
Title dways prints (unless there is no title text), but you must select the Footer Text Printed
check box to print the footer. To print the page number and date, select the Footer Page
Number and Footer Date Printed check boxes.

Expand All Test Results Graphs - Select this box to display a Drill Down Report for each
cell that fails minimum voltage threshold level. This report (graph) appears on screens under
the Results tab on the View Reports Form screen. To have the Results tab appear, select Test
Results on the Summary dialog box. (Refer to Drill Down Reports.)

Include Power in Report - Select this box to list power in reports, in addition to voltage and
current. This box is available when the test datais not for constant power.

Start Capacity Calculation at Target - Select this box to calculate the capacity when the
target value is found. All the test times in the report are adjusted by thistime. For example, if
it takes four secondsto find the target, then all the timesin the test report will be minus four
seconds. NOTE: If Calculate Capacity at Target was selected during test setup, thisoption is
not available.



Ignore Zero Target Stepsin Capacity Calculation - Select this box to ignore steps when
the load istargeted to O (zero) in the capacity calculation. For any steps targeted to zero, the
time of that step will not be used in the calculation.

Include Steps Starting and Ending Values - For amulti-step test, select this box to see the
starting and ending values of the steps. The starting and ending times are included in the
report.

Clip Start and End of Test for Report - In the Start and End boxes, type the clip values for
the start and end of areport in hh:mm:ssformat. Thisis used when the BCT does not control
the load, or thereis no load interval or low load at the start and end of the test.

To determine the clip values, on the Criteria box, enable OV Deviation. On the Summary
box, select only the battery text (.txt) report. To compile the report, click Preview. From the
report, determine the time where the voltage drops or current is detected. Thisisthe start clip
time. The time where the voltage rises or current is no longer present isthe end clip time. Set
the end clip time on the Options box to one second less than the actual value found. For
example, if the voltage rises at 13 minutes, 00 seconds, type 12 minutes, 59 seconds for the
end clip time.

Enable - Select this box to clip the start and end times for the report.

13.7. Cell Detail Screen

Click the Cell Detail tab to display the Cell Detail dialog box. This box lets you automatically
or manually select the cellsincluded in the cell detail report.

Prevew | Expon | Swe | Losd | Propemies |
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Figure 36. Cell Detail
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Auto Select - Click Auto Select to automatically select cells that were at or below the low
threshold level. In auto select mode, you may manually select additiona cells for the report
by selecting check boxesin thelist. To clear a selection, select the box again. If you later
change the low cell threshold on the Criteria box, cells that meet the new criteriaare
automatically selected, and cells manually selected before the threshold change are not

sel ected.

Manual Select - Click the Manual Select button to manually select cells for the report. Add
cellsto the report by selecting the check boxes. To clear a selection, select the box again.
Changing the low cell threshold does not change selected cells when in the manual mode.

All On and All Off - Click All Onto select al cellsin thelist. Click All Off to clear all cell
selections. Y ou may use this feature in auto or manual mode.

13.8. Graph Screen

Click the Graph tab to display the Graph dialog box. The values displayed are 10% below the
minimum and 10% above the maximum values found during the test.

Prevew | Ewpont | Swe | Loss | Propenies |

Sumenary | Criteria | Options | Cell Detail Grsgh | Fiter | Motes |

Cel Scaling 0% Scaling
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Lead Sealing Power Scaling

CAde Max | A CAe Max|[ 972
& Manual Min [T 224 | F Manal Min [ 09 4

Low Cell Criteria Label |,_,¢-|| ShutDioswn

Lowv O Crifena Labal |E|5I1E--.' Shut Down

Figure 37. Graph

Manual - To change the minimum and maximum values displayed on report graphs, click
Manual and select values. The Cell Scaling and OV Scaling values are in volts. Load Scaling
isin amps, and Power Scaling isin watts.

Auto - If Auto is selected, the graphs are plotted to within 3% of the values.

Low Cell CriteriaLabel and Low OV Criteria Label - Y ou may type new graph namesin
these areas for report graphs.
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13.9. Filter Screen

Click the Filter tab to display the Filter dialog box. The values displayed are the minimum
and maximum values found during the test. This dialog box lets you eliminate bad values,
such as those caused when a clip lead falls off.

= Aeporz HE
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Figure 38. Filter

Disableisthe default selection. To change values, click Enable, then type avalue or select a
value. Cell Data Filter and OV Data Filter values are in volts. The Load Data Filter isin
watts.
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13.10. Notes Screen
Click the Notes tab to display the Notes dialog box.
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Figure 39. Notes

Y ou may add notes to the report by typing them in this dialog box. Notes may include details
about test results or equipment used, and appear on the last page of the report. To make the
notes permanent, save thefileasa.BBR file.

13.11. Report Properties Screen
Properties - Click the Properties button to display the Report Properties dialog box.
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Figure 40. Report Properties
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Change - Use the Properties dialog box to edit site information, then click Change to cause
the changesto take effect. Click the x in the upper right to close the window. To close
without saving the changes, do not click Change. To make the changes permanent, save the
fileasa.BBRfile.

13.12. View Reports Form (Preview) Screen

Preview - After al report parameters are selected, to view the report on the screen, click
Preview. Each section of the report is displayed one page at atime. To change the size of the
page display, click Page, Width or Full. To view different pages in one section, click thefirst,
previous, next or last page buttons at the top of the screen.
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Figure4l. View Reports Form

To view different sections of the report, click the tabs along the top of the screen. A tab
appears for each item selected in the Summary box. (Refer to Summary Screen.)

13.13. Saving a Report

The Report Generator can save areport as a binary file and an archive file. Either file type
may be opened later and viewed or printed. Reports are saved by default in the folder last
opened, unless a different folder is selected.



13.13.1. Binary (.BBR) Format

Save (in Reports) - Y ou may use the Report Generator to open abinary file and
customize areport. Select options in the Reports dialog box to create different styles of
reports for the same data. To save areport in BBR format, click Save in the Reports box.
In the Save As box, select the folder, type the file name, then click Save.

NOTE: BBR files saved with BCT-2000 software Version 1.07 cannot be read by earlier
versions of the program.

13.13.2. Archive (.ZRF) Format

Save Archive (in View Reports Form) - The Report Generator and the Archive Reader
can open archive files. An archive file cannot be changed after it is saved. Archive format
lets you distribute the report file while ensuring the integrity of the data. To save areport
in ZRF format, click Preview in the Reports box. When the View Reports Form box
appears, click Save Archive. In the Save Archive box, select the folder, type thefile
name, then click Save.

13.14. Exporting in Database (.DB) Format

Export (in Reports) - The Report Generator can export a report as a comma-delimited text
filefor use by commercial database programs. Files saved as comma-delimited text have the
extension .DB. To save areport in database format, click Export in the Reports dialog box. In
the Save In box, select the folder under which the file will be saved. Reports are exported by
default to the folder last opened, unless you select adifferent folder. In the File Name box,
type the file name. In the Save As Type box, select DB Format. To save, click the Save
button.

In the DB format, dataisin the following stream:

Line 1 (Header Information):

Test Location, Test Date, Test Start Time, Test End Time, Battery ID, Battery Type, Installation Date.
Line 2 (Test Information):

Time, Overall Voltage, Current, Cell 1, Cell 2, Cell 3..................... Cell (x)

13.15. Exporting in Text (.TXT) Format

Export (in Reports) - The Report Generator can export areport as an ASCII text file for use
with atext editor. Files saved as ASCII text have the extension .TXT. To save areport in text
format, click Export in the Reports dialog box. In the Save In box, select the folder under
which the file will be saved. In the File Name box, type the file name. In the Save As Type
box, select Text Format. To save, click the Save button.

13.16. Printing a Report

Print Current and Print All - To print only the pages under the currently-selected tab, click
Print Current on the View Reports Form screen. To print all the pages under all the tabs on
the screen, click Print All. When Print All is clicked, a print dialog box appears, which lets
you specify print al pages, the current page or specific pages, the number of copies, and the
printer setup.
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13.17. Opening an Archive File

Load (in Reports) and Open Archive (in View Reports Form) - A BCT-2000 Archive (.ZRF)
fileisthe only file type that may be opened while atext or binary fileis open. Archive files
cannot be changed. To open an archivefile, click Load on the Reports dialog box. In the
Open box, at Files of Type, select BCT-2000 Archive from the drop-down list, select the file
name, then click Open.

Figure 42. Typical Archive File

The archive file opens and is displayed. Use the buttons along the top of the screen to change
the page size and view different pages. To print the report, click the Print button at the top
|eft. To close thefile, click the Close button.
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13.18. Drill Down Reports

A Drill Down Report (graph) displays the cell voltage versustest time. A report for each cell
that fails minimum voltage threshold level can be automatically or manually displayed on the
Test Results pages.
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Cell Step Step Time Test Time Capacity(%o)
String: Suing 1
4 1 02:37:34 02:37:54 87.7
Swme 1
—
TesiTme
[ Wom |
_ . | 5]

rp-;qsluﬂ
Figure 43. Resultswith Drill Down Report

To automatically display the Drill Down Reports, select Expand All Test Results Graphs on
the Reports Options dial og box.

To manually display areport, click Preview on the Reports dialog box, then click the Results
tab to display the Test Results page. This page lists cells that fell below the minimum
threshold voltage. Click on acell description line to display a Drill Down Report for that cell.
The report appears under the description line of the selected cell. Y ou may display areport
for each failing cell listed. To close areport, click on the same description line.

13.19. Archive Reader Program

The BCT-2000 Archive Reader program is a separately distributed program that is used to
view and print archive files when the Report Generator program is not available. The Archive
Reader is typically distributed with archive files when these files are sent to locations that do
not have the Report Generator program. The Archive Reader is packaged with the Report
Generator and may be freely copied and distributed with archive files.
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14. Running Diagnostics

The DAM (Data Acquisition Module), I/V/IT (Current/V oltage/Intertier), Load Bank, Bus and
Misc diagnostic screens reside under Diagnostics on the main menu. The dialog boxes perform
diagnostics on the BCT system, the 1/O control board, the load control board used with load
banks, and the load control system.

14.1. DAM (Data Acquisition Module)

Usethe DAM test for testing boards that may have stuck relays, bad A/D counts, or bad A/D
reference.

If not using the CS-2000 calibration source, |eave the batteries connected to the BCT during
the test. CAUTION: Make certain there is no load on the batteries and no charger is
connected, so the A/D counts do not drift.

If using the CS-2000 source, disconnect the batteries before connecting the CS-2000 Cell
connector to the board. The source is capable of driving one board at atime. If it is connected
to more than one board, loading of the source may occur.

At the A/D Deviation Threshold (+/-) box, type the number of A/D counts that can vary
before an error is declared. The default value is +10 counts.
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Figure 44. DAM Diagnostics

At the Display Board box, select the board to monitor on the screen. The highest number is 8
with afully loaded BCT-256. If you select an invalid board number, the display shows zeroes
when the test is running.
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The Reference box indicates the A/D reference voltage. A count other than O in the Reference
Error Count box indicates a problem with the system.

To start the test, click Start. The boxes next to each cell number display the cell A/D count
and voltage. If the A/D count varies outside the range determined by the A/D Threshold
Deviation value, an error is recorded in the error count box. To stop the test, click Stop.

14.2. INVNT

Usethe I/V/IT test for diagnosing intertier connection and voltage problems.

WARNING: A CS-2000 must be used for this test. When using the CS-2000 source,
disconnect the batteries and the load control cable before connecting the CS-2000 System
connector to the board.

At the A/D Deviation Threshold (+/-) box, type the number of A/D countsthat can vary
before an error is declared. The default value is £10 counts.

The Reference box indicates the A/D reference voltage. A count other than O in the Reference
Error Count box indicates a problem with the system.
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Figure45. 1/V/IT Diagnostics

To start the test, click Start. The boxes display the A/D count and voltage. If the A/D count
varies outside the range determined by the A/D Threshold Deviation value, an error is
recorded in the error count box. To stop the test, click Stop.



14.3. Load Bank Diagnostic

Load bank diagnostics may be used in two ways. Click asingle step On to display the load
current, battery voltage, and step resistance; or perform a cumulative resistance test, which
savestheindividua step resistance to the setup file.

If you do not enable Auto Detect Step Resistance (refer to Load Bank), you must enter the
resistance for each step. There are two methods to obtain this information, and a combination
of the two may be necessary. After resistance values are entered, the data is saved with the
load bank setup information for the currently selected load bank.
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Figure 46. L oad Bank Diagnostics

To set up the load bank resistance, first select a Start Step in the Resistance Test group.
Depending on shunt rating, selecting Start Step 3 or 4 is recommended, because lower steps
produce very low voltages across the shunts, which may result in inaccurate readings.

Select a Stop Step in the Resistance Test group. Ensure there is sufficient current to drive the
stop step selected.

Verify the Battery Voltage box displays battery or charger voltage. If the voltage is not
displayed, fix the electrical connections before continuing with the test.

To begin the load bank resistance test, click Start. The graph fills with resistance values.
Observe the bottom axis of the graph, labeled 1-2, 3, 1-3, 4 and so on. Plots on the graph
aternately indicate the resistance of an individual step and the cumulative (parallel)
resistance of the steps up to that step. Double-click the graph to maximizeit. NOTE: If you
did not enter the password, the test runs but values are not stored.
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When the test is complete, click Edit/View to display the Steps Resistance box.

Steps Resistance !

Step 1 0.0000 Step 3 2.0208
Step 2 0.0000 Step 10 1.0302
Step 3 0.0000 Step 11 0.5268
Step 4 66.0378 Step 12 0.0000
Step b 33.0189 Step 13 0.0000
Step b 16.1164 Step 14 0.0000

Step 7 8.3252 Step 156 0.0000

RRREL RN
il il

Step 8 41029 Step 16 0.0000

E

Figure 47. Steps Resistance

After running the load bank resistance test, the Step n boxes display the resistance values that
were read. To edit steps with no resistance values, read the resistance value on the panel of
the load bank and type it into the box for each step. NOTE. Not al load banks will have this
information.

Y ou should run the load bank resistance test periodically, especialy if there is a problem
controlling the load. The test verifies that no step resistance is too high or low. Each step
should be approximately half the resistance of the previous step, unlessits weight valueis not
double the weight value of the previous step. Refer to Load Bank.

IMPORTANT NOTE: If the load bank is used in low and high voltage modes, the values
displayed are for the currently selected mode of operation. (See the load banks panel for
different voltage settings.) If using both modes of the load bank, add another load bank to the
setup (in Setup — Load Bank) and repeat the test. Name the |oad banks Low Voltage and High
Voltage. Assign the load bank used for each test type. (Remember that values only need to be
entered if Auto Detect Step Resistanceis hot enabled.)

Click OK to exit the Steps Resistance dialog box.

Click the appropriate Step 1 to 16 on the Load Bank dialog box to turn on the step
corresponding to the step number. If power is supplied to the load, the step resistance is
displayed. Toggle the button to turn the step on or off. With no power to the load bank, you
may use an ohmmeter to read each step resistance.

Results of the load bank diagnostics may be needed by Albércorp to assist in troubleshooting.

56



14.4. Bus

Typicaly, this option is used only at the factory during product manufacturing and test. A

special bus analysis board is required. The screen displays technical diagnostics for circuit
boardsin the BCT-2000 system. It is not a user diagnostic screen and should only be used

with the assistance of Albércorp technical personnel.
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Figure 48. Bus

14.5. Misc

The Misc dialog box permits testing of the audible alarm inside the BCT. To test the alarm,
click the Sonalert button to toggle the alarm on and off.

Figure49. Misc
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15. System Calibration

This section describes the calibration of the BCT-2000 system. First, check the system in the as-
found condition. If al as-found parameters are within specification, calibration does not have to
be performed.
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Figure50. Calibration

Calibrating the preamp affects the overall current and intertier calibration. If, after completing the
as-found readings, you determine that the preamp needs calibration, then the overall current and
intertierswill also have to be calibrated.

Thefollowing is required for equipment calibration:

Albércorp CS-2000 calibration source (recommended)
A 4% digit calibrated digital multimeter (DMM)
Two 37-pin ribbon cables for connecting the CS-2000 to the BCT.

If aCS-2000 is not available, use a0 to 12V DC source for cell calibration, a 100mV source
for current calibration, and a 0 to 600V DC source for OV calibration. (Thismay bea
combined 0 to 600V DC source.) The original sense lead harness must be used.

WARNING: High voltages exist inside the BCT-2000 system components and on the CS-2000
terminals. Calibration must be performed only by technically qualified persons. Observe
electrical safety precautions when removing and installing the BCT cover, and when connecting
leads and making adjustments.
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15.1. Shunt Rating

Under Setup, open the Load Bank dialog box. At the Shunt Rating Amps and per mV boxes,
type the shunt value from the load banks. For example, if the shunt is stamped 600/100 (600
amps at 100mV), type 600 in the Shunt Rating Amps box, then type 100 in the per mV box.
Refer to Load Bank.

15.2. BCT-2000 Calibration Source

When calibrating the BCT-2000, the use of the CS-2000 calibration source is recommended.
If the CS-2000 is not available, use the original sense lead harness to connect to an alternate
voltage source. Not using the original cables will result in inaccurate calibration because all
input signals are current limited by aresistor in each lead. The CS-2000 simulates these
resistive leads.

CAUTION: Using a source other than the CS-2000 without the original sense leads will
result in inaccurate calibration.

Make a photocopy of the BCT-2000 Calibration Record each time the equipment is
calibrated. Retain these records in the event the equipment needs servicing in the future.

15.3. Calibration Setup

Prepare the BCT and CS-2000 as follows:
1. Power off the BCT-128 or BCT-256 and the CS-2000.
2. Connect aribbon cable from the CS-2000 Cell connector to the BCT Cell 1 connector.

3. Connect aribbon cable from the CS-2000 System connector to the BCT System
connector.

4. When using the CS-2000 (or equivalent) calibration source, calibrate the BCT-2000
system without any battery cables or load control cables connected to the BCT-128 or
BCT-256.

5. Key points to remember before power-up:

» |If using a source other than the CS-2000, use the original sense lead harness to avoid
inaccurate calibration.

* When using any calibration source, remove all battery cables and load cables from
the BCT.

e Cadlibration must be performed only by technically qualified persons. Dangerous
voltages are present.

» If al as-found parameters are within specification, calibration is not required.

» |f the preamp needs calibration, then the overall current and intertiers must be
calibrated.

6. Power on the BCT and the CS-2000.
Start the BCT-2000 software.
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15.4. Cell As-Found

o g &~ w DR

8.
9.

10.
11.

Complete the Cell — Before Calibration section of the Calibration Record as follows:
On the main menu, click Calibration to open the Calibration dialog box.

Set the DMM to volts.

Connect the DMM to the CS-2000 Cell 1 bananajacks.

Set the CS-2000 Cell 1 switch to +12V.

Observe the DMM voltage reading. Record the voltage on the Calibration Record under
DMM Input.

In the Present Readings area of the Calibration dialog box, observe the value in the Cell 1
box. Record the value under Cell — As-Found.

Set the CS-2000 Cell 1 switchto +2V.

Observe the DMM voltage reading. Record the voltage under DMM Input.
Observe the value in the Cell 1 box. Record the value under Cell — As-Found.
Remove the DMM from the CS-2000.

15.5. Overall Current As-Found

1
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10.
11.
12.

13.

Complete the Overall Current — Before Calibration section of the Calibration Record as
follows:

Set the DMM to millivolts.
Connect the DMM to the CS-2000 0 — 200mV jacks.
Set the CS-2000 Reverse Polarity switch to plus (+).

Adjust the CS-2000 for aDMM reading of 50mV. Record the voltage on the Calibration
Record under DMM Input.

In the Present Readings area, observe the value in the Amps box. Record the value under
Overall Current — As-Found.

Adjust the CS-2000 for aDMM reading of 100mV. Record the voltage under DMM
Input.

Observe the value in the Amps box. Record the value under Overall Current — As-Found.

Adjust the CS-2000 for aDMM reading of 150mV. Record the voltage under DMM
Input.

Observe the value in the Amps box. Record the value under Overall Current — As-Found.
Set the CS-2000 Reverse Polarity switch to minus (-).

Repeat steps 5 to 10 for negative inputs of 50mV, 100mV, and 150mV .
NOTE: The BCT-2000 only displays positive numbers, even though the input is negative.

Remove the DMM from the CS-2000.
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15.6. Overall Battery As-Found

1
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10.

Complete the Overall Battery — Before Calibration section of the Calibration Record as
follows:

Set the DMM to volts.
Connect the DMM to the CS-2000 50V — 600V jacks.

Adjust the CS-2000 for aDMM reading of 75V. Record the voltage on the Calibration
Record under DMM Inpuit.

In the Present Readings area, observe the value in the Battery OV box. Record the value
under Overall Battery — As-Found.

Adjust the CS-2000 for aDMM reading of 350V. Record the voltage under DMM Inpui.
Observe the value in the OV box. Record the value under Overall Battery — As-Found.
Adjust the CS-2000 for aDMM reading of 600V . Record the voltage under DMM Input.
Observe the value in the OV box. Record the value under Overall Battery — As-Found.
Remove the DMM from the CS-2000.

15.7. Intertier As-Found

1

2
3.
4

10.
11.

12.
13.

Complete the Intertier — Before Calibration section of the Calibration Record as follows:
Set the DMM to volts.
Connect the DMM to the CS-2000 0 — 200mV jacks.

Adjust the CS-2000 for aDMM reading of 150mV. Record the voltage on the Calibration
Record under DMM Inpui.

In the Present Readings area, observe the valuein the IT 1 box. Record the value under
Intertier — As-Found.

Repeat steps 4 and 5 for Intertiers 2 through 8.

Adjust the CS-2000 for aDMM reading of 100mV. Record the voltage under DMM
Input.

In the Present Readings area, observe the valuein the IT 1 box. Record the value under
Intertier — As-Found.

Repeat steps 7 and 8 for Intertiers 2 through 8.
Adjust the CS-2000 for aDMM reading of 50mV. Record the voltage under DMM Input.

In the Present Readings area, observe the valuein the IT 1 box. Record the value under
Intertier — As-Found.

Repeat steps 10 and 11 for Intertiers 2 through 8.
Remove the DMM from the CS-2000.
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15.8. Preamp Offset and Gain As-Found

1
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Compl ete the Preamp Offset and Gain — Before Calibration section of the Calibration
Record asfollows:

On the main menu, click Diagnostics, then click 1/V/IT on the drop-down menu.
Set the DMM to millivolts.
Connect the DMM to the CS-2000 0 - 200mV jacks.

Set the Reverse Polarity switch to plus (+) and adjust the CS-2000 for a DMM reading of
100mV. Record the voltage under DMM Input.

Observe the Current Count reading on the I/V/IT dialog box. Record the count under
Current Count - As-Found.

Set the Reverse Polarity switch to minus (-) and adjust the CS-2000 for aDMM reading
of 100mV. Record the voltage under DMM Input.

Observe the Current Count reading on the I/V/IT dialog box. Record the count under
Current Count - As-Found.

Remove the DM M from the CS-2000.
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15.9. Preamp Offset and Gain Calibration

1
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10.

11.
12.

13.

14.

15.

16.

17.

18.
19.

Cdlibrate if As-Found readings are not within specification:
The current count at +100mV must be within £30 counts of the count at -100mV.

Power off the BCT, remove the BCT cover, and power up the BCT.

Locate the I/V/IT board inthe BCT. This board has two multiturn pots, RV1 and RV2, on
the rear of the top edge.

Compl ete the Preamp Offset and Gain — After Calibration section of the Calibration
Record asfollows:

On the main menu, click Diagnostics, then click I/V/IT on the drop-down menu.
Set the DMM to millivolts.
Connect the DMM to the CS-2000 0 - 200mV jacks.

Set the Reverse Polarity switch to plus (+) and adjust the CS-2000 for a DMM reading of
+100mV.

Observe, but do not record, the Current Count reading on the I/V/IT dialog box.

Set the Reverse Polarity switch to minus (-) and adjust the CS-2000 for aDMM reading
of -100mV.

Observe, but do not record, the Current Count reading on the I/V/IT dialog box.

Adjust RV2 (rear pot) on the I/V/IT board so that the current count at plus polarity is
within £30 counts of the current count at minus polarity.

Repest steps 8 to 12 several times until count between plus and minus does not vary more
than £30 counts. This sets the preamp of fset.

When the counts are within specification, set to +100mV and record the DMM Input and
Current Count — As Left, then set to -100mV and record the DMM Input and Current
Count — As Left.

Set the Reverse Polarity switch to plus (+) and adjust the CS-2000 for a DMM reading of
+100mV.

Adjust RV1 (front pot) on the I/V/IT board for a Current Count of 20001 +30 counts on
the I/V/IT dialog box. Record the Current Count under Current Count - As-Left. This sets
the preamp gain.

Remove the DMM from the CS-2000.
Closethe I/V/IT dialog box.
After preamp calibration, the overall current and intertiers must be calibrated.
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15.10. Cell Calibration

Calibrate if As-Found readings are not within specification: 0.1% of reading £0.01V.
Complete the Cell — After Calibration section of the Calibration Record as follows:
On the main menu, click Calibration.

Set the DMM to volts.

Connect the DMM to the CS-2000 Cell 1 jacks.

Set the CS-2000 Cell 1 switch to +12V.

Observe the DMM voltage reading. Type the actual reading into the Cell - Voltage
Measured box on the Calibration dialog box.

Record the DMM voltage on the Calibration Record under DMM Input.
Tab to the Overall Current - Voltage Measured box. The Calibration K value changes.

10. In the Present Readings area of the Calibration dialog box, observe the valuein the Cell 1
box. Record the value under Cell — As-Left.

11. Set the CS-2000 Cell 1 switch to +2V.

12. Observe the DMM voltage reading. Record the voltage under DMM Inpui.
13. Observe the value in the Cell 1 box. Record the value under Cell — As-Léft.
14. Remove the DMM from the CS-2000.
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15.11. Overall Current Calibration

1
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10.

11.

12.
13.

14.
15.
16.

17.

Cdlibrate if the preamp was calibrated or if As-Found readings are not within
specification: 0.1% of reading £3A.

Complete the Overall Current — After Calibration section of the Calibration Record as
follows:

Set the DMM to millivolts.
Connect the DMM to the CS-2000 0 — 200mV jacks.
Set the Reverse Polarity switch to plus (+).

Adjust the CS-2000 for aDMM reading of 100mV. Record the voltage on the Calibration
Record under DMM Input.

Type the actual reading into the Overall Current — V oltage Measured box. NOTE: Type
thereading in volts; for example, for 100 millivolts, type: .1

Tab to the Overall Battery - Voltage Measured box. The Calibration K value changes.
Adjust the CS-2000 for aDMM reading of 50mV. Record the voltage under DMM Input.

In the Present Readings area of the Calibration dialog box, observe the value in the Amps
box. Record the value under Overall Current — As-Left.

Adjust the CS-2000 for aDMM reading of 100mV. Record the voltage under DMM
Input.

Observe the value in the Amps box. Record the value under Overall Current — As-Léeft.

Adjust the CS-2000 for aDMM reading of 150mV. Record the voltage under DMM
Input.

Observe the value in the Amps box. Record the value under Overall Current — As-Left.
Set the CS-2000 Reverse Polarity switch to minus (-).

Repeat steps 9 to 14 for negative inputs of 50mV, 100mV, and 150mV .
NOTE: The BCT-2000 only displays positive numbers, even though the input is negative.

Remove the DM M from the CS-2000.
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15.12. Overall Battery Calibration
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10.
11.

12.
13.

14.

Cadlibrate if As-Found readings are not within specification: 0.1% of reading £0.4V.

Complete the Overall Battery — After Calibration section of the Calibration Record as
follows:

Set the DMM to volts.

Connect the DMM to the CS-2000 50V — 600V jacks.

Adjust the CS-2000 for aDMM reading of 350V.

Type the actual reading into the Overall Battery — V oltage Measured box.
Tab to the Intertier box. The Calibration K value changes.

Adjust the CS-2000 for aDMM reading of 75V. Record the voltage on the Calibration
Record under DMM Inpui.

In the Present Readings area, observe the value in the Battery OV box. Record the value
under Overall Battery — As-Left.

Adjust the CS-2000 for aDMM reading of 350V. Record the voltage under DMM Inpui.

Observe the value in the Battery — OV box. Record the value under Overall Battery — As-
Left.

Adjust the CS-2000 for aDMM reading of 600V . Record the voltage under DMM Input.

Observe the value in the Battery — OV box. Record the value under Overall Battery — As-
Left.

Remove the DM M from the CS-2000.
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15.13. Intertier Calibration
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Cdlibrate if the preamp was calibrated or if As-Found readings are not within
specification: 0.1% of reading £1mV.

Complete the Intertier — After Calibration section of the Calibration Record as follows:
Set the DMM to volts.

Connect the DMM to the CS-2000 0 — 200mV jacks.

Click the Intertier 1 button on the Calibration dialog box.

Adjust the CS-2000 for aDMM reading of 100mV.

Type the actual reading into the Intertier — Voltage Measured box. NOTE: Type the
reading in volts; for example, for 100 millivolts, type: .1
Press ENTER to increment to the next intertier.

Repest steps 6 and 7 for Intertiers 2 through 8.
Click Intertier 1 on the Calibration dialog box.

Adjust the CS-2000 for aDMM reading of 150mV. Record the voltage on the Calibration
Record under DMM Inpui.

In the Present Readings area, observe the valuein the IT 1 box. Record the value under
Intertier — As-Left.

Repeat steps 10 and 11 for Intertiers 2 through 8.

Adjust the CS-2000 for aDMM reading of 100mV. Record the voltage under DMM
Input.

In the Present Readings area, observe the valuein the IT 1 box. Record the value under
Intertier — As-Left.

Repeat steps 13 and 14 for Intertiers 2 through 8.
Adjust the CS-2000 for aDMM reading of 50mV. Record the voltage under DMM Input.

In the Present Readings area, observe the valuein the IT 1 box. Record the value under
Intertier — As-Left.

Repeat steps 16 and 17 for Intertiers 2 through 8.
Remove the DMM from the CS-2000.
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15.14. Print a Calibration Report

After you calibrate the unit, print a calibration report and keep it as proof of timely calibration
and as areference, should any equipment need repair in the future.

The calibration report contains the Calibration K constants. If the calibration file becomes
corrupted, refer to the report and re-enter the Calibration K values on the Calibration dialog
box. Thiswill save having to recalibrate the BCT.

To print the calibration report, open the Calibration dialog box and click Print.

15.15. Disconnect Equipment

Observe electrical safety precautions when disconnecting cables and replacing the BCT
cover. High voltages may be present.

Close the BCT-2000 software.

Power off the BCT and the CS-2000.

Disconnect the Cell cable and the System cable from the CS-2000 and BCT.
Replace the BCT-128 or BCT-256 cover if required.

rpODPE

15.16. Calibration Backup

During the calibration process, calibration datais saved to the bct2000setup.mdb file under
programfiles\al ber\bct2000\setup. It is strongly recommended that you back up this data file
to a 3.5-inch disk, to save having to recalibrate the system if the BCT software must be re-
installed. Refer to Software Installation and Backup.
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16. Maintenance

The BCT-2000 Series test system should provide years of service if properly maintained. Clean
the laptop computer screen and case using a soft cloth, slightly moistened with water. Do not use
commercial or industrial cleaners that may attack the computer display and housing. Never
expose the computer or the BCT-128 or BCT-256 to water, high humidity, or dampness.

WARNING: Before cleaning any component, ensure the system is disconnected and power to the
unit has been shut off

Sense L eads - Clean the BCT-2000 sense leads after each use. The acid to which the sense lead
clips are exposed during testing should be neutralized often, using a water and baking soda
mixture. Brush this mixture onto the sense lead clip, then rinse well with clean, cool tap water.
When cleaning the sense lead clips with any water or water based solution, ensure the systemis
disconnected and power to the unit has been shut off. Dry with a clean, soft cloth.

The BCT-2000 is microprocessor based and has no user-replaceable components. Also, because
high voltage existsin severa areasin each unit, only knowledgeable users should remove the
covers or cowling from devices when required. Failure to comply with this restriction could void
the system warranty.

WARNING: High voltages exist inside the BCT-2000 system components and on the CS-2000
terminals. Calibration must be performed only by technically qualified persons. Observe
electrical safety precautions when removing and installing the BCT cover, and when connecting
leads and making adjustments.

The shipping cases will protect the BCT-2000 from normal bumps and bangs when stored
properly, and will provide protection during shipment between test sites.
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17. Upgrading BCT-2000 Software

Upgrading the BCT-2000 software from the DOS to the Windows version involves the following
steps. If you need assistance, contact Albércorp Technical Support.

17.1. Replace the 87C52 Processor

Before the Windows BCT-2000 program can communicate with a BCT-128 or BCT-256 that
was being used with the DOS BCT-2000 program, the 87C52 processor must be changed in
the BCT-128 or 256.

Power down the BCT and disconnect it from AC power.
Remove the six screws under plastic caps located along the sides of the BCT cover.
Remove the cover.

The 87C52 U21 processor is located in a socket on the right-most vertically mounted
board.

5. At this point, the technician (you) should be connected to ground with a ground strap, or
you should discharge any static electricity by touching a grounded obj ect.

A wDbd PR

WARNING: Notice that the top corner of the socket closest to the front of the BCT is
angled. Y ou must align the angled corner of the new chip with this corner before installation.
Failure to align the corners will damage the BCT.

6. UsingaPLCC chip puller, carefully remove U21 from its socket.
CAUTION: The socket can easily be broken if you are not careful during removal and
installation of the chips.

7. Grasp the replacement U21 chip and install it in the socket, making certain that the
angled corner of the chip is aligned with the angled corner of the socket.

8. Replace the cover on the BCT, replace the six screws, and put the plastic caps over the
Screws.

9. Reconnect the BCT to power.
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17.2. Calibration Constants and Load Bank Configuration

After installing the new Windows BCT software, you must properly configure the calibration
constants and load banks before using the system. Record this information from the existing
DOS program configuration files as follows:

1. Start the DOS BCT program. From the main menu, select F4 Hardware Diagnostics, then
select F1 Calibrate. Record the shunt setting and calibration (K) constants bel ow.

Shunt Rate Vaue:

Amps per millivolts

Measurement Point Calibration K
Cell

Overall Current
Overall Battery
Intertier #1
Intertier #2
Intertier #3
Intertier #4
Intertier #5
Intertier #6
Intertier #7

Intertier #8

2. Press ESC to return to the previous menu.
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3. Select F2 Load Control Diagnostics, and record the load bank step weights.

o

Step Number Step Weight
1

2
3
4
5
6
7
8
9

10
11
12
13
14
15

Press ESC to return to the previous menu.
Press ESC to return to the main menu, and press ESC to exit the program.

Start the Windows BCT program by double-clicking the BCT icon. To open the
calibration dialog box, select Calibration from the main menu and enter the password
al ber . Typethe Calibration K values recorded above.

To open the Load Bank setup dialog box, select Load Bank from the Setup menu and
enter the password al ber . Type the shunt rating value recorded above. Type the load
bank step weights recorded above.

If more than one load bank configuration is required, click the Add button and configure
a second load bank. Repeat as necessary to complete the load bank configurations.

The Windows BCT program is now ready for operation.
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18. BCT-2000 Calibration Record

Customer

P.O. Number

Calibration Date

System Serial No. Version

Configured Shunt (amps/mV)

Configured Load Bank Steps

Dwg. No. of Load Bank (if known)

Computer Serial No.

CELL Before Calibration After Calibration
0.1% of reading £0.01V
Selected Input DMM Input Cell DMM Input Cell
Reading (As-Found) Reading (As-Left)
+12V
+2V
OVERALL Before Calibration After Calibration
CURRENT 0.1% of reading £3A
Selected Input DMM Input Overall Current DMM Input Overall Current
Reading (As-Found) Reading (As-Left)
+50mV
+100mV
+150mV
-50mV
-100mvVv
-150mV
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OVERALL

Before Calibration

After Calibration

BATTERY 0.1% of reading 0.4V
Selected Input DMM Input Overall Battery DMM Input Overall Battery
Reading (As-Found) Reading (As-Left)
+75V
+350V
+600V
INTERTIER Before Calibration After Calibration

0.1% of reading £1mV

Selected Input

DMM Input
Reading

Intertier
(As-Found)

DMM Input
Reading

Intertier
(As-Left)

INTERTIER 1

+150mV

+100mV

+50mV

INTERTIER 2

+150mV

+100mV

+50mV

INTERTIER 3

+150mV

+100mV

+50mV

INTERTIER 4

+150mV

+100mV

+50mV
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INTERTIER

Before Calibration

After Calibration

Selected Input

DMM Input
Reading

Intertier
(As-Found)

DMM Input
Reading

Intertier
(As-Left)

INTERTIER 5

+150mV

+100mV

+50mV

INTERTIER 6

+150mV

+100mV

+50mV

INTERTIER 7

+150mV

+100mV

+50mV

INTERTIER 8

+150mV

+100mV

+50mV

PREAMP
OFFSET
AND GAIN

Before Calibration

After Calibration

Selected Input

DMM Input
Reading

Current Count
(As-Found)

DMM Input
Reading

Current Count
(As-Left)

+100mV

-100mV
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19. Run Time Error Messages

Run Time Error Message

Probable Cause

No battery OV detected

Clip leads fell off. I/V/IT board
malfunctioning.

Unable to control load. No load detected.

Check shunt connections. Verify load bank
has power. I/V/IT board malfunctioning.

Unable to control load. Steps missing or
resistance too high or too low.

Resume the test in manual mode and
adjust specific loads to determine problem.
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20. System Specifications

Power Consumption: BCT-128.........c.cccceevvvevenene. 65 Watts
BCT-256 ....ccccovvereeieieeiee 75 Watts
Input Voltage: BCT-128 and BCT-256......... 120VAC, 60Hz or 220VAC, 50Hz
I nput Number of Channels Reading Range Accuracy *
Cdlls Up to 256 0to 20V 0.1% of reading £0.01V
Overall Volts 1 0 to 300V 0.1% of reading +0.2V
0 to 600V 0.1% of reading £0.4V
Current 1 0 to 3000A 0.1% of reading +3A
Intertiers 8 O0to 3V 0.1% of reading £1mV
Alarms Warning Shutdown
Cell 0to 20V 0to 20V
Overall Volts 0 to 600V 0 to 600V
Current N/A 20% of program current for 10 sec
Intertiers 200mvV N/A
Hardware N/A Immediate
Input Data Points Stored At Reading Changes
Cell Voltages 10mV
Overall Volts 0.17% of reading
Current 1A
Intertiers End of test reading only
RAM Update Every 10 minutes or 1K buffer

* Accuracy guaranteed from 40°F to 120°F to 95% relative humidity, non-condensing. Beyond the rated
temperature range, accuracy may be degraded by 0.05% per °F.
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21. Appendix A: BCT-128 Parts List

Quantity

Optional Equipment

Checked By:

N S = =

R P RPN O R R R R R

1
1

1
2
1

Description

BCT-128 data acquisition logging unit
Power cable for BCT
Operating manual for BCT-2000 series

L aptop computer with power cable
and manuals.

Computer to BCT cable (10ft.)
Cell sense lead labeled 1-32

Cell sense lead labeled 32A-64
Cell sense lead labeled 64A-96
Cell sense lead labeled 96A-128
Sense lead labeled OV+/-, 1T1-8
Sense lead extender cables (25 ft.)
Flight approved shipping cases
Program disks 1 to 7

Certificate of calibration

Checked

OO0OO0O0OO0OO0OO0O0oO0aoOoao

Printer with power adapter, ink-jet cartridges,

and manual
Printer cable
Printer paper package

CS-2000 calibration source
Power cable for CS-2000
37-pin I/V/IT test cable (3 ft)
Load control cable (50 ft)

O o0

Oo0Oo0oa0o
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22. Appendix B: BCT-256 Parts List

Quantity

Optional Equipment

Checked By:

N S = =

P P RPN ORPRRPRRRRRRRR PR

1
1

1
2
1

Description

BCT-256 data acquisition logging unit
Power cable for BCT
Operating manual for BCT-2000 series

L aptop computer with power cable
and manuals.

Computer to BCT cable (10ft.)
Cell sense lead labeled 1-32

Cell sense lead labeled 32A-64
Cell sense lead labeled 64A-96
Cell sense lead labeled 96A-128
Cell sense lead labeled 128A-160
Cell sense lead labeled 160A-192
Cell sense lead labeled 192A-224
Cell sense lead labeled 224A-256
Sense lead labeled OV+/-, IT1-8
Sense lead extender cables (25 ft.)
Flight approved shipping cases
Program disks1to 7

Certificate of calibration

Checked

OO0OO00O0OO0O0O0OO0OO0O0OOo0 00

Printer with power adapter, ink-jet cartridges,

and manual
Printer cable
Printer paper package

CS-2000 calibration source
Power cable for CS-2000
37-pin I/V/IT test cable (3 ft)
Load control cable (50 ft)

Ooao

Oo0O0oa
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23. Appendix C: Spare Parts

BCT-2000 Series Recommended Spare Parts List.

Part Number Description Suggested Quantity
1100-457 Cell BOAd ......coeeveiiiieeeeeeee e 2
1100-462 I/VIIT BOArd....coooveeiieeieeeesiesesie e 1
1100-234 System Board (Serial) ......ccoceerereieneiineineen 1
1100-477 Interface Board...........ccooovvieiiiieei e 1
1100-468 POWEr SUPPIY .o 1
1100-450 Mother Board Assembly .......cccoocvvviieinieenene 1
1100-458 /O HAIMESS......coeueieiiirieeeee e 1
1100-463 Low Voltage Harness.........cccceceeeeveceecie e, 1
1100-464 High Voltage Assembly ........ccccevvvievevivcieen, 1
1100-469 Fan Assembly ... 1
1100-457 INPUE HaIMESS......oeceeeecee e 2
1100-459 Load Control Harness..........cccvovvererienienieneenenn. 1
1100-453 Sense Lead Extender Cable Assembly (25ft).....2
1100-452 Load Control Cable Assembly (50ft) ................. 1
2025-012 Computer Interconnect Cable (37P/37P) ........... 1
2025-116 Computer Interconnect Cable (37P/9P) ............. 1
2025-200 Computer Interconnect Cable (9P/9P) ............... 1
6003-001 AC Power Cable (8ft).......ccocurerrreeieirerinieninne 2
2120-012 SenseLead ClipS....coooeeenienene e 25
4707-002 10K RESISION ... 25
2025-107 Printer Cable........ccooviiiriinnre e 1
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A
A/D deviation threshold .........c.cccceeererinene 53,54
add battery button...........c.ccoeeeeienineneceeeens 18
add BULTON ..o 25,28
add cell bUttoN ........ccooe e, 35
add Site BULtON .......oceiiiiciee e 18
add step button. ..o, 36
adjust active row duration ...........c.ceeeveeeeeeeennn. 36
adjust active row target........ccoceeveevvreveneseennns 36
adjust alarm levelsbutton...........cccceevvvceeenen. 35
adjust test steps button.........cccceevevvnevieceeeenn, 36
alarm
CEIl et 33
0TES 0] Y 33
101 1< SR 34
OV et e 34
VAlUES IN FEPOIS....eeiiei e 43
View during test .........ccceeeverenenieeiienns 33,37
alarm levels
change during test..........coceeeveneneicneeene 35
alarmlevelsarea.......ccooveveiveneince e 24
alarm levelS SCreen .......ooeeeevecveicceeee, 35
alarm threshold values area..........ccoceveevienenene 43
Al BULEON.....coiiiiceeee e 42
all off bULtON ..., 33,46
all ONDULEON....cc.eiiiiiece e, 46
ambient temperature test........ccoveiereienenennne 13
aMPS COIUMN. ...t 25, 36
BIMPS PEF MV ittt se e 28
with calibration..........cccceeevinienieicncniceee 59
amps per weight Value.........ccoceeeeieneiencneenn. 29
10 = 30
archive file. ... 50
o] 07011 oo [ 51
archivereader ... 52
ASCII fOrmat.......cooveeevenerirereseees e 50
ALIEO DULTON.....oveiieieieeere e 32
auto button on graph screen..........cceeveeeeeenee. 46
auto detect step resistance .......ccoceveeeereneeeeenn. 29
auto select button...........coooeeeieiiiieee, 46
B
back-up of data..........ccooererieiiiiice 5, 68
battery manufacturer..........cccovevevvveveneceeeens 17
battery Name........ccccovevveveceseere e 17
Ll = o0 €T 49
battery strings SCreen ......oveveveerereveseseeeeneens 18
battery voltage on diagnostics screen................ 55
2] 2] g 11 1= SRR 41, 50
BCT-128 BCT-256........cccecvrveeenne 3, 8,12, 15,59
87C52 PrOCESSON ......eeveeeeeieereeieeie e 70
Dinary file ..o 50
2 I TS 41

bUS diagnOSLICS ..o 57

C

calculate capacity at target check box.............. 26
Calibration ........cccoveienenieeeree e 58
DaCKUP. ..o, 5, 68
CEl it 60, 64
CONSLANES ...t 5,68, 71
CS-2000 SOUICE......coeeiueeneeiieenieesieesieeieeeens 59
101 1< SRR 61, 67
overall battery.....ccccoevvvievcvvivnieececeenn, 61, 66
overall CUrrent.........coovvevevenienereseneenns 60, 65
1= 01| o 62, 63
L= 000 o [ SPSTR 73
L 010] 3 68
S S LU o 59
calibration SCreen.......ooeveeeeveerene v 11
CAPACIEY TESE ...t 20
CAPACITY= @I€A...c.eevereeiere et 30
cell
EXCIUSION ...ttt 35
SNULAOWN. ...t 24,33
LTz 1 o 24,33
cell Yo falure. ..o 14
cell datafilter....cccoovviveiniereiieree e 47
cell detail BULtoN ........coevveevireeceee 45
cell detail SCreen ....oovvveeceeceeeree e 45
cell exclusion sCreen........coceeceeeeevesene e 33
cell exclusioNS SCreen ........cvceeeereeveene e 35
cell N-NDUtONS ..o 27
cell scaling area........ceveeeeeenieieneseseeeeee 46
cell voltage area........ccoceeeeveveneic i 24
cell voltage buttons..........cccoeeeeeeieiencne 19,24
CEllSPEYr SIHNG....ceiviieieeee e 19
change BULtON..........cooeoiire 49
change cell axis count button................ccoun..... 37
change password button............ccccoceveenieinnnnns 6
charger high/low voltage warning ................... 26
Charger SCre N ... e 38
charger teSt. ..o 38
charger test SCreen .....oovveeeeeeeieic e 22
charger warning levelsarea............ccooveeeienene 43
clip start and end of test check box.................. 45
clip values
determining......c.cccvereenenerneneeeese e 45
colors of graphs .......cccccevevvvvveeereeneens 33, 34, 38
(011N o ¥ 11 7o o FS S 7
communication Settings SCreen .........ccceveveeeenen. 7
COMMUNICatiONS SCrEEN. .....vevereeeerieriee e 11
config battery button............c.coevevereinenenenn 18
connecting the BCT-2000...........ccccceeeeneene 14, 15
constant current button ...........cccoocevvverieeeenne 23
constant power button...........cccceeevenenienenenne 23
contact (personnel) SCreen ........cccevevereneeenne 29
COITECLION @IBA.....c.veveeeree e 24
CriteriabUttoN.........cooereeee e 43



CS-2000......c e 53, 54, 59
cursor ball on graph.......cccceveeeeecevvne s 31
D
DAM ...ttt 53
data acquisition module.............c..c...... See DAM
database format...........ccoceeererieeienene e 50
DB il 50
delete battery button ...........cceceveienenicneeneene, 18
delete bUtton ... 25,28
delete Site button..........cceeveiveveneeee 18
(01120101 4 ox= T 53
DUS ... 57
DAM et 53
VT o 54
l0ad bank ... 55
IS .ttt 57
diagnNOStiCS SCrEeN.....ccve e 11
disable (on filter screen) .......coceveeeveneeeeceenen. 47
display board .........ccoceveiiniiinnee e 53
DOS software upgrade .........cccceevereneneeeeneene 70
drill down report........cecveverevesese e 52
AUratioN @r€A.......covreeeeeerieeeie e 30
duration ColUMN.........cccoereenireere e 25
E
edit/View DBULEON.........ccoevenieeeec e 56
electrolyte temperature test............ceeeeeereeenen. 12
enable (on filter screen) ....coceeeeeeeceie e 47
enable check DOX ... 45
enter factory backup code..........ccoccoeeniiiiinenne. 6
ENLEr PASSWOId......coeeeereeierienieeee e 6
equalize Charging........ccoceeeveeeeenesese e 13
EITON COUNL ...t 54
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EXPOrt BULEON......ccveeeceeeee e 50
F
F1 buttons on screens......... See the button names
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file type
BBR ..ottt 41
BTR et 41
ZRF ..ottt e 41
filter BULEON.....cceeeic e 47
filter SCreen ..o 47
firmwareupgrade .......cccceeeeeevenie v 70
footer date printed check boX ...........ccccveeenneen. 44
footer page number check box..........cccccevuvnenee. 44
footer text printed check boX.........ccoeveererenen. 44
fUll DULEON ... 49

G
general desCription........cccevvveeeceeveereseneseeneens 3
graph BUttON........ccoereece e 46
Oraph SCreeN.....ccueeeeeeee e 46
OrapNS ... 30
changing during test...........ccooevenenenenieenn. 37
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