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ATTACHMENT (B)

Hillsborough County Sheriff's Office

RFP 9-05
Preventive Maintenance

Maintenance

Repairs

PCP
DC POWER
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TEST DATA FORMS

23-Feb-05

File: Attachment (B) UPS Test Data 2-15-05.xls Rev. Date: 2-15-2005
Tab: ATTACHMENT (B) COVER Print Date: 3/18/2005



HILLSBOROUGH COUNTY SHERIFF'S OFFICE

TOSHIBA UPS

CHECKS AND TEST DATA
SITE NAME: ' S.0. No.
DATE: RACK No.
TECHNICIAN:
UPS SYSTEM
MANUFACTURER: MODEL No.
SERIES: SERIAL No.
RATING: PHASES:

(Included, but not limited to the following:)

DESCRIPTION OF UPS CHECKS UPS CHECKS

REMARKS & |
RECOMMENDATIONS

Battery Visual Checks (Y= no case distortion)

Battery Leakage Checks (Y= put battery location in remarks)

Battery Corrosion Check & Cleaning (Y=0ok or cleaned)

Record System Float Charging Voltage

Record Individua! Units Float Charging Voltage

Record Battery String for Trending Over Time

Battery String Voltage @ 10 minutes

Battery String Voltage @ 20 minutes

Battery String Voltage @ 30 minutes

Battery String Voltage @ 60 minutes

Re-Torque All Inter-Battery Connecting Hardware

Re-Torque All Power Connections

Check Input AC Voltage (Volts)

Check and Set Output AC Voltage (Volts)

Check Internal Bypass Switch Operation

Check External Bypass Switch Operation

Check All External Alarm Outputs

Check ALL Internal Alarm Functions

Check All Display Readings

Inspect Power fuses

Inspect Battery string fuses

inspect input/output circuit breakers

Inspect inverter fuses

Clean inside and outside of UPS Systems

Inspect Cooling Fans

Monitor Cooling Fan bearing noise and vibration

Inspect All Aluminum Electrolytic Capacitors for leakage

TEST EQUIPMENT:
MODEL No: SERIAL No.

MODEL No: SERIAL No.

File: Attachment (B) UPS Test Data 2-15-05.xIs
Tab: UPS Checklist

Rev. Date: 2-15-2005
Print Date: 3/18/2005




SITE NAME:

HILLSBOROUGH COUNTY SHERIFF'S OFFICE

TOSHIBA UPS

BATTERY PLOT DATA - 3 PHASE

DATE:

TECHNICIAN:

UPS SYSTEM
MANUFACURER:

SERIES:

RATING:

Voltage After

1 Min

2 Min

3 Min

4 Min

5 Min

6 Min

7 Min

8 Min

9 Min

10 Min

11 Min

12 Min

13 Min

14 Min

15 Min

16 Min

17 Min

18 Min

19 Min

20 Min

OUTPUT VOLTAGE

AtoN

Vv

BtoN

\Y

CtoN

V

TEST EQUIPMENT:
MODEL No:

MODEL No:

File: Attachment (B) UPS Test Data 2-15-05.xls

Tab: Battery Piot-3P

Voltage After

21 Min

22 Min

23 Min

24 Min

25 Min

26 Min

27 Min

28 Min

29 Min

30 Min

31 Min

32 Min

33 Min

34 Min

35 Min

36 Min

37 Min

38 Min

39 Min

40 Min

LOAD AT TEST

A

B

C

S.0. No:
RACK No:

MODEL No.:

SERIAL No:
PHASES:

Voltage After

41 Min

42 Min

43 Min

44 Min

45 Min

46 Min

47 Min

48 Min

49 Min

50 Min

51 Min

52 Min

53 Min

54 Min

55 Min

56 Min

57 Min

58 Min

59 Min

60 Min

SYSTEM

Float

Low Bat

Shutdown

SERIAL No:
SERIAL No:

Rev. Date: 2-15-2005
Print Date: 3/18/2005



| HILLSBOROUGH COUNTY SHERIFF'S OFFICE |

TOSHIBA UPS

BATTERY PLOT DATA - SINGLE PHASE

SITE NAME: S.0. No:
DATE: RACK No:
TECHNICIAN:
UPS SYSTEM
MANUFACURER:
SERIES: MODEL No.:
RATING: SERIAL No:
PHASES:
Voltage After Voltage After Voltage After
1 Min 21 Min 41 Min
2 Min 22 Min 42 Min
3 Min 23 Min 43 Min
4 Min 24 Min 44 Min
5 Min 25 Min 45 Min
6 Min 26 Min 46 Min
7 Min 27 Min 47 Min
8 Min 28 Min 48 Min
9 Min 29 Min 49 Min
10 Min 30 Min 50 Min
11 Min 31 Min 51 Min
12 Min 32 Min 52 Min
13 Min 33 Min 53 Min
14 Min 34 Min 54 Min
15 Min 35 Min 55 Min
16 Min 36 Min 56 Min
17 Min 37 Min 57 Min
18 Min 38 Min 58 Min
19 Min 39 Min 59 Min
20 Min 40 Min 60 Min
OUTPUT VOLTAGE LOAD AT TEST SYSTEM
L1 \ L1 A Float \
L2 \ L2 A Low Bat \
Shutdown \Y
TEST EQUIPMENT:
MODEL No: SERIAL No:
MODEL No: SERIAL No:
File: Attachment (B) UPS Test Data 2-15-05.xls Rev. Date: 2-15-2005

Tab: Battery Plot-1P Print Date: 3/18/2005



ATTACHMENT (C)

Hillsborough County Sheriff's Office

RFP 9-05
Preventive Maintenance

Maintenance

Repairs

PCP
DC POWER

SYSTEMS
TEST DATA FORMS

23-Feb-05

File: Attachment (C) CHG-BAT Test Data 2-15-05.xls Rev. Date: 2-15-2005
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HILLSBOROUGH COUNTY SHERIFF'S OFFICE

SITE NAME:
DATE:

STATION BATTERY CHECKS

BATTERY TEST DATA

TECHNICIAN:

BATTERY SYSTEM:
MANUFACURER:

SERIES:

RATING:

SO No.

RACK No.

BATTERY TYPE

MODEL No.

AMBIENT TEMP.

BATTERY TEST DATA

BATTERY

TNEpecIon (1-
5,1is
"Excellent"

Voltage
Float (Volts)

voage
Equalize
(Volts)

Ventilation
(B)=Blocked

vIsTar
Inspection (Y)=
Casing Fine

Inter-Cell
Link Torque}

Remarks

Battery 1

Battery 2

Battery 3

Battery 4

Battery 5

Battery 6

Battery 7

Battery 8

Battery 9

Battery 10

Battery 11

Battery 12

Battery 13

Battery 14

Battery 15

Battery 16

Battery 17

Battery 18

Battery 19

Battery 20

Battery 21

Battery 22

Battery 23

Battery 24

TEST EQUIPMENT:

MODEL No.
MODEL No.

File: Attachment (C) CHG-BAT Test Data 2-15-05.xls
Tab: GNB Individual BAT Checklist

SERIAL No.
SERIAL No.

Rev. Date: 2-15-2005
Print Date: 3/18/2005




HILLSBOROUGH COUNTY SHERIFF'S OFFICE

STATION BATTERY CHECKS

CHECKS AND TEST DATA

SITE NAME:
DATE:
TECHNICIAN:

BATTERY SYSTEMS:
MANUFACTURER:
SERIES:

RATING:

(Included, but not limited to the following:)

S.0. No.
RACK No:

MODEL No:
SERIAL No:

DESCRIPTION OF BATTERY CHECKS

BATTERY
CHECKS

REWARKS &
RECOMMENDATIONS

Total System Voltage @ Terminals

Measure Voltage/Load @ Power Board Meter

Measure Continuity of Trays or Racks to Ground

Measure Voltage to Ground

Measure Battery String Voltage

Measure Ambient Temperature

100% Visual Inspection of Cells (see GNB Bat Checklist)

Measure Float Current

Determine Load Sharing of Chargers

Check Ventilation for Proper Operation

Determine Actual Load Current

Estimate Backup Time Based Upon Actual Load

Verify Connector/Cable Sizing is Adequate for Actual Load

100% Check for Corrosion on Connections and Links

Clean Battery and Area

Visually Inspect Cables and Wire Trays

Check Fuses/Breakers

TEST EQUIPMENT:
MODEL No:
MODEL No:

File: Attachment (C) CHG-BAT Test Data 2-15-05.xls
Tab: GNB BAT String Checklist

SERIAL No.
SERIAL No.

Rev. Date: 2-15-2005
Print Date: 3/18/2005




HILLSBOROUGH COUNTY SHERIFF'S OFFICE

PCP BATTERY CHARGERS

CHECKS AND TEST DATA

SITE NAME:
DATE:
TECHNICIAN:

BATTERY SYSTEMS:
MANUFACTURER:
SERIES:

RATING:

(Included, but not limited to the following:)

S.0. No.
RACK No:

MODEL No:
SERIAL No:

DESCRIPTION OF CHARGER CHECKS

Y/N or Actual
Reading

REMARKS & RECOMMENDATIONS

Charger 1

Check all Digital Display Readouts

Forced Paralleling (Y= functioning)

Equalize Timer Setting (hours)

Output Float Voltage Setting (Volts)

Output Equalize Voltage Setting (Volts)

High DC Voltage Shutdown Setting (Voltage)

Check and Clean Fans

Shut down AC breaker

AC Failure Alarm (Y= ON)

Battery Voltage Test

Battery Voltage @10 min

Battery Voltage @20 min

Battery Votlage @30 min

Battery Voltage @40 min

Battery Votlage @60 min

AC Breaker Switch ON

Charger 2

Check all Digital Display Readouts

Forced Paralleling (Y= functioning)

Equalize Timer Setting (hours)

Output Float Voltage Setting (Volts)

Output Equalize Voltage Setting (Volts)

High DC Voltage Shutdown Setting (Voltage)

Check and Clean Fans

Shut down AC breaker

AC Failure Alarm (Y= ON)

File: Attachment (C) CHG-BAT Test Data 2-15-05.xls
Tab: PCP CHG CHECKS

Page 4 of 9

Rev. Date: 2-15-2005
Print Date: 3/18/2005




DESCRIPTION OF CHARGER CHECKS

Y/N or Actual
Reading

REMARKS & RECOMMENDATIONS

Battery Voltage Test

Battery Voltage @10 min

Battery Voltage @20 min

Battery Votlage @30 min

Battery Voltage @40 min

Battery Votlage @60 min

AC Breaker Switch ON

Both Chargers

Distribution Breaker Trip

AC Failure Alarm functioning

Low Voltage Disconnect Inspection

Check and Torque all Connections

Clean inside and outside of Chargers

Check and Torgue all Connections

TEST EQUIPMENT:
MODEL No:
MODEL No:

File: Attachment (C) CHG-BAT Test Data 2-15-05.xls
Tab: PCP CHG CHECKS

SERIAL No.
SERIAL No.
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HILLSBOROUGH COUNTY SHERIFF'S OFFICE

STATION BATTERY CELLS & BANKS

UNDER FULL LOAD
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DATE:
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BATTERY SYSTEMS:

MANUFACTURER:
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HILLSBOROUGH COUNTY SHERIFF'S OFFICE

STATION BATTERY CELLS & BANKS

UNDER FULL LOAD

SITE NAME:
DATE: CHARGER S.O. No.
TECHNICIAN: RACK No:
BATTERY S.0. No.
BATTERY SYSTEMS: RACK No:
MANUFACTURER:
SERIES: MODEL No:
RATING: SERIAL No:
BANK VOLTAGE Volts
LOAD CURRENT Amps
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HILLSBOROUGH COUNTY SHERIFF'S OFFICE
STATION BATTERY CELLS & BANKS
FLOAT VOLTAGE
SITE NAME:
DATE: CHARGER S.0. No.
TECHNICIAN: RACK No:
BATTERY S.O. No.
BATTERY SYSTEMS: RACK No:
MANUFACTURER:
SERIES: MODEL No:
RATING: SERIAL No:
BANK VOLTAGE Volts
LOAD CURRENT Amps
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TOSHIBA

5)
Model number | TM4-D650D634
Hated output capaclly | 50 KVAMD KW
Exiernal dimensions, weight | 1,000W x 8700 x 1,500H mm (39.4 x 34.3 x 58.1 in}; 850 kg {1,870 Ib)
Rated voltage | 120208 V
Voltage variation | +10% 1o -25% ("}
Rated frequency | 80 Hz
Frequency variation | £5%
- Number of phases/wires | 3 phases/4 wires {neutral wire i3 necessary)
g_ *Power factor | More than 80%
= Reguired input KVA | 82,5 KVA maximum
- Walk-in function | From 20% to 100% over 5 seconds
inrush current | Less than 6 imes rated current under synchronous
operation {input and output)
Current limit | 125% maximum
*Harmonic currents | Less than 25% THD gotal harmonic distortion)
P DIC voltage range | 258 Vio 387 V
o *Floating-charge regulation | £2.0% (floating charge set at 365 V, 2.25 Vicell)
= *Ripple voltage | 2% r.m.s.
o Hated charging current | 9.5 A
Hated voltage | 120208V
Nurnber of phases/wires | 3 phases/d wires
Voltage regulation | £2% (0-100% balanced load); 23% (1001 00/0%, 100/0/0% lead)
Voltage adjustment range | 5% manually
Phase displacement | #2° (0-100% balanced load); 4" {100/0/0% load)
Hated trequency | B0 Mz
Frequency regulation | +0.1% in free-running mode
— Frequency synchronous range | £0.5/1.0/1.5 Hz (£1.0 Hz standard) switch selectable
= on PWEB by qualified technician
2 Frequency slew rate | Slower than 1 Hz/second
8 Voltage transients | £5% (100% load step changs); £5% (loss or return of input);
{recovery time: 50 msec) +8% (bypass to invener)
inverier overload capacity | 125% for 80 seconds; 150% for 30 seconds
Bypass overload capacity | 1,000% for 10 milliseconds, 125% for 10 minutes
Crestfactor | 2.4
Fated load power factor | 0.8 lagging
Meutral-line conductor size | 1.73 times line conductor
Harmonic voltage distortion | 3% THD (100% linear load); 5% THD (100% rectifier load)
inrush current protection | Automatic transfer to bypass, and than retransfer 1o inverter
- *Efficiency | ac/dw/ac: 86%; doefac: 80%
s Heat loss to be removed | 5,750 keal/h (22,170 Buu/hy
% *Audible nolse | 65 db (A) at 1 meter (3.3 ft) from the unit's front panel
o
= Operating temperature | 0" to 4070 (327 w 104°F); optimal operation: 258°C (77°F)
ﬁ Operating humidity | Less than 80% RH {no condensation)
Aliltude | Less than 1,000 metars (3,300 f1)
g
o 1) Egualizing (refresh) charge -~ increases battery charging voltage
A | 2) R8232C conwnunication interface
O

.v

00 Sries UPS — Instruction Manual

Hems marked with an asterisk (*} are specified at rated conditions under balanced linsar load.

{**) When input voltage is betwesn -15% and -25% continuously, output capacity should be kept within & range of 100% 1o
785% of rated output. Thus, i input is -15% below rated voltage, 100% cutput is acceptable. However, if input falls to -20%, set
output 1o a maximom of 87 5% of rated capacity; if input falls 1o -25%, set output to 75% of raled capacity, and 50 on.

11
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3)
Model number | TM4-D820D634
Hated output capacity | 20 kKVA/TE KW
External dimenslons, weight | S00W x 8700 x 1,100H mm (23.8 ¥ 34.3 x 43.3in); 380 kg (838 Ib)
Rated voltage | 1207208V
Yoltage variation | +10% 1o -25% (")
Rated frequency | 80 Hz
Frequency variation | 25%
- Mumber of phases/wires | 3 phases/d wires {neutral wira is necessary}
a *Power factor | More than 83%
Fad Rengulred Input KVA | 25 kKVA maximum
- Walk-in function | From 20% 1o 100% over 5 seconds
Inrush current | Less than 6 times rated current under synchronous
operation {input and oulput)
Current limit | 125% maximum
*Harmonic currents | Less than 25% THD {total harmonic distortion)
= DO voltage range | 259 Vo 387 V
S *Floating-charge reguiation | £2.0% (floating charge set at 365 V, 2.25 Vicell)
ﬁ *Ripple voltage | 2% rms.
o flated charging current | 3.8 A
Rated vollage | 120208V
MNumber of phases/wires | 3 phases/4 wires
Voltage regulatlon | £2% (0-100% balknced load); £3% (100/100/0%, 100/0/0% load)
Voltage adjustment range | 5% manually
Phase displacement | 22" (0-100% balanced load); 24 (100/0/0% load)
Rated frequency | 80 Mz
Freguency regulation | $0.1% in free-running mods
- Freguency synchronous range | £0.5/1.0/1.5 Hz (£1.0 Mz standard) switch selactable
a on PWE by qualified technician
5 Frequency slew rate | Slower than 1 Hz/second
& Voltage transients | £5% (100% load step changs); £5% (loss or return of input);
{recovery time: 50 msec} +8% {bypass 1o inverier)
inverter overlosd capacity | 125% for 80 seconds; 150% for 30 ssconds
Bypass overload capacity | 1,000% for 10 miliseconds, 125% for 10 minutes
’ Crest factor | 2.8
Fated lnad power factor | 0.8 lagging
Neutral-line conductor size | 1.73 times line conductor
Harmonic voltage distortion | 3% THD (100% linear load); 5% THD {100% rectifier load)
Inrush current protection | Automatic transter to bypass, and then retranster (o inverter
*Efficiency | ac/do/ac: 88%; dofac: 90%
%’ Heat loss 1o be removed | 2,300 kealh (8,700 Bu/h)
g *fudible nolse | 80db (A) a 1 meter (3.3 1) frorn the unit's front panal
g Operating temperature | 0 1o 40°C (32" 10 104°F); optimal operation: 25°C (77°F)
T Operating humidity | Less than 80% RH (no condensation]
Altltude | Less than 1,000 meters {3,300 1)
g
o 1} Egualzing (refrash) charge - Increases battery charging vollage
g, 2} R8232C communication interface

tems marked with an asterisk (%) are specified at rated conditions under balanced iinear vad.

{**y Whaen input voliags iz between ~15% and -25% continuously, output capacity should be kept within a range of 100% 1o
5% of rated outpud, Thus, i input is -15% bedow rated voltage, 100% outputis acorptable. However, i input falls 10 -20%,
st output 1o a maximum of 87.5% of rated capacity; If input falls to -25%, set output to 75% of rated capacity, and so on,

{}Of} Serigs UPS — ingﬁmmén Manual




TOSHIBA

5.0 Specifications
5.1 XL Plus Serles Specifications
MODEL NUMBER | UC3G2L100C8(1) LC3G2LI2006(1) | UC3GEL180CE(1)
CAPACITY | 10 RVA (7 kW) () 12 RVA (8.4 KW (%) | 18 KVA (126 KW (%
tnput input voltage | Single phase, 208/240 Vac, +10% 1o -30% {output capacily reduced
when input voltage is below 85% of 240 Vac)
input frequency | 47 t0 53 He, 57 10 63 Hz
input capacity 10 KVA | 12 KVA | 18 KVA
input power tactor | More than 0.85 lagging
input harmonic distortion | Less than 10% {typ)
Battery Battery rated vollage 180 Vdc | 216 Vdo | 216 Vdo
Baltery backup time when fully charged | 7 ming. at full load (%%
with &7 power factor and 779 F (28° C) | 20 ming. at half load ("%
Recharge time | Maximurn 24 frs to 100%, 80% in 10 hrs (**%)
Type of batteries | Sealed lead-acid, maintenance free
Output Output voltage | Single-phase, 240/208/120 volts
Output voltage regulation | +3%/-3%, steady state {during normmal or battery-backup operation)
Output frequency | 80 Hz =0.1 Mz in fresrunning mode (line sync range +1.0 Hz)
Cutput voltage wavetorm | Computer-grade sine wave; less than 3 % tolal harrnonic distortion
with linear load
Rated load power factor | 0.7 lagging
Voltage wansient characteristic | 8% under 100% load step change
Rated output current rms) 41.6 A 50 A 75 A
Maximum peak output current {peak) 128 A 150 A 225 A
inverter overload capacity | 125% for 1 minute; 180% for 30 seconds
Bypass overload capacity | 125% for 10 minutas; 1000% for 1 oycle
Crest factor | 3.0
Environment Operating temperaturs | 3210 104° F {0 to 40° C)
Storage temperature | -4 1o 104° F (20 10 40° C)
Operating humidity | 30 1o 90%, no condensation
Altitude | Less than 3300 ft (1000 m) above sea level [***¥)
External dimensions | 17.7Wx38.4Hx31.8Din
{450W x 1000H x BOOD rrimy
Weight | 5842 b (265 kg) ! 7055 b (320 kg) I 956.8 o (434 kg)
Acoustical noise | 55 dB (A} max. output, measured 3.3 # (1 o} from front panal
Efficiency {ac-dc-acy | Greater than 85%
Heat generation 4220 Biu | 5060 Btu ] 7580 Bty
Switches Bypass swilch | Manual bypass provided
Bypass transfer switch | Static swilch standard  (ransfer time: less than 4 mS)
Automatic refranster switch | Provided {this furetion can be disabled)
Interface IBM AB/400 » compatible signals | Signals: (1) UPS on  (2) UPS battery low {3} UPS bypass active
{normally open contacts) | (4) utifity failure
RS232C ABCH interface | Provided
Cptions Novell - local area network | Contact Toshiba for details on these options
SKMP Network Adapter

{(*y Inputioutput figures rated for 240 volts. Qutput will be reduned at 208 volt input or oulput.

{**} Battery backup time may vary depending on the operating conditions and ambient temperature at the instaliation site,
(***) An initial charge time of 24 hrs, is necessary 10 obtain propar battery performance level before unit is placed in operation,
(xR AL GB00 # (2000 m) above sea level, oulput capacity should be derated by 3%.

Movell » i5 a registered ademark of Novell Inc.;

IBM AB/400 - is a registersd bademark of International Business Machines,




Speciimtians

5.0
81 XL Plus Series Specifications
MODEL NUMBER | UC3G2L024C8 UC3G2Lo3sCs UC3G2Los00Ee
CAPACITY | 2.4 kVA (188 KW) {*) 3.6 KVA (252 kW) ("1 ] 8 kVA (42 kW) (%)
It input voltage | Single phase, 208/240 Var, +10% to -30% *
Input frequency | 4510 65 Hz
input capacity 2.4 kA | 3.8 KVA | 6 KkVA
Input power factor | Approximate unity (0,98 to 1.0 lagging)
lnput harmonic distortion | Less than 5% (typ)
Battary Batlery rated voltage 86 Vdo E 144 Ve g 216 vdo
Battery backup tme when fully charged | 7 muns. at full load (*%)
with 0.7 power factor and 77° F (25° &) | 30 mins. at half load {(*%)
Recharge time | Maxinmum 24 hes to 100%, 80% in 10 hys (5%
Type of batteries | Seaied lead-acid, maintenance free
Cutput Ouiput voltage | Single-phase, 240/208/120 volls
Cutput voltage regulation | 3%, steady state (during nomat or battery-backup operation)
Cutput frequency | 50/60 Mz £0.1% in free-running mode fine syno rangs =1.0%)
Cutput voltage wavetorm | Computer-grads sine wave, less than 3.0% total barmonic distortion
with linear load
Rated load power factor | 0.7 lagging
Voltage transient characteristic | 8% under 100% load slep change
Rated output current {rms} 10.0A 1504 2504
Maximurm peak output current (peak) 30.04 45.0A T5.0A
Inverter overicad capacity { 125% for 1 minutes; 150% for 30 seconds
Bypass overload capacity | 125% for 10 minutes; 1000% for 1 cycle
Crest factor { 3.0
Environment Operating temperatre | 3210 104° F (010 40° C)
Storage temperature | -4 10 104° F {2010 40° C)
Qperating humidity | 30 1o 80%, no condensation
Altitude | Less than 3000 ¥ (1000 m) above sea lavel [#%*%)
Externat dimensions | 8.8Wx22 2Hx27 20n HEW K22 2H X 27 2Din 9.0W 2B O0Hx 3180
(2EOW % 56aHx 680D mmy | (250W X B84H x 60D mm} | (250W x 700 x 7800 mim)
Weight | 175 b 80,0 ky) 220 b (100.0 kg) 321 v (146.0 kg)
Acoustical noise | 50 dB {A) max. oulpul, measured 3.3 # (1 m) from front pane!
Efficiency (ac-de-ach | Greater than 85%
Heat generation | 300W (1030 Biu/hr) k 4B0W (1850 Buu/hr) f THOW (2580 Biufhr)
Hwitches Bypass switch | Manual bypass provided
Bypass transfer switch | Static switch standard  {iranster time: less than 4 mS)
Automatc retranster swilch | Provided (this function can be disabled)
interfacs {BM AS/400 w compatible signals | Signals: (1) UPS on (2) UPS battery low  {3) UPS bypass aclive
{normally open contacts) | (4) ulility fallure
HS2320 ASCH interface | Provided
Options Novell w locat area network | Comtact Toshiba for defails on these options
SNIMP Network Adapter

{*y Inputjoutput figures rated for 240 volts. Output capacity will be reducad when input voltage is below 204 volts,

{**} Batlery backup fime may vary depending on the operating conditions and amblent temperature at the installation sie,
(%% Aninitial charge time of 24 hrs. I8 necessary 1o obtain proper baltery periormance level befors unit is placed in operalion,
(=rRy AL G000 (2000 m) above sea level, oulput capacity should be derated by 3%,

Movell v is 8 registered tradernark of Novell Inc.; 1IBM AS/400wis a registerad vademark of Internations) Businsss Machines, Inc.
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power conversion products, llc Bulletin: 368F

— The switchmode company ™

©

1SO 9001

TwinPack Pius® - CE

19" (48 cm)Wide Shelf

23" (58 cm)Wide Shelf

The TwinPack Plus®-CE DC Power System is the latest innovative modular DC power product offered by PCP. TwinPack Plus®
is offered in a choice of 23" (58 cm) wide or 19" (48 cm) wide mounting shelves. The 23" (58 cm) wide shelf will accept a
maximum of four modular plug-in rectifiers; the 19" (48 cm) wide shelf will accept a maximum of three. The shelves accept
individual AC feeds for each rectifier. The four-across shelf measures 10.5" (27 cm) H x 23" (58 cm) W x 24" (61 cm) D. It
weighs 49 Ibs. (22.7 kg.). The three-across shelf is 10.5" (27 cm) Hx 19" (48 cm) W x 24" (61 cm) D, and weighs 45 1bs. (20.45
kg).

Seven rectifier modules are offered. High output (3000 watt) rectifiers accept AC inputs ranging from 176 to 264 VAC, 45 to 65
Hz, single phase and include the following outputs: -48 VDC/50 amps, +24 VDC/100 amps, and -24 VDC/100 amps. Lower
output (1500 watt) rectifiers accept AC inputs ranging from 85 to 264 VAC and include the following outputs: -48 VDC/25 amps,
+24 VDC/50 amps, and -24 VDC/50 amps. In addition, a 12 VDC/100 amps module is offered without the CE mark. All
rectifiers will operate and produce full output in an environment of -40°C to +65°C. See page 4 for specific model and part
numbers.

Each rectifier is connectorized to plug into a backplane panel. Rectifier modules can be added or replaced in the field while the
plant is fully operational (HOT SWAP). Rectifiers are connected in a forced load sharing mode. Shelves can be stacked on top of
each other in standard 23" (58 cm) or 19" (48 cm) wide rack frames. No heat deflectors are required between shelves. P/N
0000880283, 7/16" (11mm) Nut Driver, is used for final installation of each rectifier module (order separately).

Redundant rectifiers are offered on an N+1 basis. Should one rectifier fail, the remaining rectifiers will remain fully operational.
Forced paralleling (current sharing) is included with each rectifier module.

Rectifier Dimensions & Weight Cooling
¢ Modular design - 10" (25 cm) high x 5" (13 cm) wide x » FEach rectifier includes an integral fan for horizontal (front
15" (38 cm) deep. to back) fan cooling. A red fan fail LED is provided. If
¢ 241bs. (10.90 kg.) net weight. the fan fails, the rectifier fail alarm and LED will activate.
Fan is field replaceable.
Regulating

* Module: UL Recognized and CSA Certified. All rectifier
modules bear the UL Recognition (UL 1950) mark for the
USA and Canada and the CE mark for European Conformity.

* System (includes the mounting shelf): UL Listed (UL 1950)
and CSA Certified and bears the UL Listing mark for the USA
and Canada and the CE mark for European Conformity.

Operating Environment

* Operating temperature range: -40°C (-40°F) to +65°C
(+149°F) up to 5,000 feet (derate 2°C per 1,000 ft. above
5,000 ft).

power conversion products, lic 115 erick street
phone (815) 459-9100  phone (800) 447-3484
domestic 24-hour service helpline (800) 435-4872

fax (815) 459-9118

EMC

¢ The system (shelf and rectifier module) meets FCC Part 15,
Subpart B, Class A. Also complies with the Generic Standard
EN50081-1 (1992). The system complies with IEC-1000-3-2
conducted harmonic currents 0 to 2 kHz. Also complies with
EN55022, Class A: EMC conducted 0.15 mHz - 30 mHz.
ENS55022 Class A: EMC radiated 0.03 - 16 Ghz.

Audible/A coustic Noise

» Each rectifier has a maximum audible noise of less than
54 dBA when measured 3 feet from the equipment, while
operating at no load, partial load, or full load.

crystal lake, illinois 60014-4533
fax (800) 526-2524
international 24-hour service helpline 1 (815) 479-0682

e-mail: info@pcp.com



TwinPack Plus®
-48 VDC/800A Power System.

TwinPack Plus®
+24/-48 VDC Power System.

Specification Compliance

» Rectifier and shelf comply with the seismic requirements
of Telcordia Technologies GR-63-CORE (Zone 4).

» Complies with applicable portions of Telcordia
Technologies GR-947.

Immunity
The rectifier and mounting shelf system meets the Telcordia Tech-
nologies immunity criteria stated in GR-1089-CORE, Issue 1,
Nov. 1994, “Electromagnetic Compatibility and Electrical Safety
Generic Criteria for Network Telecommunication Equipment”.
The system also complies with the Generic Standard EN50082-
2 (1994).
IEC1000-4-2: ESD Level 4; 8kv contact,
15kv air discharges.
IEC1000-4-3: RF field immunity: Level 3; 10v/m.
TEC1000-4-4: Electrical fast transient/burst
immunity: Level 4;
ac input: 4kv, 2.5khz
dc output: 4kv, 2.5khz
control lines: 2kv, Skhz
IEC1000-4-5: Surge immunity test 1.2/50us
(voltage) 8/20us (current): Level 4;
ac input (line to line): 2kVpk 1.2/50 (8/20)us
ac input (line to gnd): 4kVpk 1.2/50 (8/20)us
dc output (line to line): 2kVpk 1.2/50 (8/20)us
dc output (line to gnd): 4kVpk 1.2/50 (8/20)us
control signals (line to gnd): 0.5kVpk 1.2/50 (8/20)us
ANSVIEEE C62.41-1991. Recommended Practice on Surge
Voltages in Low-Voltage AC Power Circuits. IEEE Location B3/
C1 both combination waveform (1.2/50us - 8/20us) at 6.0 kV,
3.0 kA and ring waveform (0.5us - 100 kHz) at 6.0 kV, 0.5 kA.

Input Voltage Range (Single Phase)
* 3000 Watt Modules: 176 to 264 VAC, 45 - 65 Hz.
e 1500 Watt Modules: 85 to 264 VAC, 45 - 65 Hz.

Output Voltage Range

¢ Output voltage range is 47 to 56 VDC (float) and 51 to 60
VDC (equalize) -48 VDC rectifiers; 22 to 28 VDC (float)
and 24 to 30 VDC (equalize) +24 VDC rectifiers; and 11 to
14 VDC (float) and 12 to 15 V DC (equalize) +12 VDC
rectifiers.

Output Current

* 3000 Watt Modules 50A (-48 VDC); 100A (24 VDC).

e 1500 Watt Modules 25A (-48 VDC); 50A (+24 VDC);
100A (+12 VDC) (non-CE).

* Output current limit is set at 105% of rated current. The
rectifier will protect itself from an output short circuit by
limiting the output current to 105%. Once the short circuit is
removed, the rectifier will automatically resume normal
operation.

Efficiency
¢ >90% Efficiency at 100% load (24 VDC and 48 VDC
models).

Power Factor

¢ Advanced power factor correction design using MOSFETS
and 75 kHz switching.

¢ .98 Power factor minimum from 50% load to 100% load.

* .995 Power factor at full load and nominal input.

Harmonic Distortion

*  <5% Total harmonic current distortion (50% to 100% load),
3000 watt models.

*  <9% Total harmonic current distortion (50% to 100% load),
1500 watt models.

*  Meets IEC-1000-3-2 (limits for harmonic current).

Voltage Regulation
¢ +0.5% voltage regulation from no load to full load and
under all line and environmental conditions.

Noise
» Tiltered output (measurements taken with resistive load - no
battery). All units are less than the values stated below:
» 26 dBrn-c measured on a 3A noise set or equal.
* 19 mV RMS between 0 and 10 MHz;
5 mV RMS between 0 and 100 kHz.
* 200 mV peak-to-peak from 0 to 100 MHz.
+ 100 mV peak-to-peak from 0 to 20 MHz.

UL Listing
* UL Listed input (AC) fuses and output (DC) breaker included
in each rectifier.



Features

Fully connectorized for hot plug-in operation.

Battery eliminator design.

Hot plug-in protection. Each rectifier is equipped with a
mechanical device that prevents the DC breaker from being
in the ON position during installation of the rectifier.
Forced load sharing (current sharing) for parallel operation.

Current walk-in feature (0 to 90% output in 8 seconds).

Peak in-rush current at 176 VAC input is less than 25 amps
maximum.

Remote sensing (will automatically switch to local sensing
if DC breaker opens).

ALARMS, CONTROLS, INTERFACES
Each rectifier is equipped with:

Separate output controls for float and equalize operation with
a selector switch.

Green LED indicator for float operation; amber LED
indicator for equalize operation.

Efficiency vs. Output Current @ 240 VAC Input
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The rectifier can be remotely changed from float to equalize
and back to float.

Adjustable high DC voltage shutdown (HVS) controls with
auto-restart. Red LED to indicate HVS shutdown.

High DC voltage shutdown is adjustable in 0.5 volts DC
increments. Remote restart is included.

Backup high DC voltage shutdown set at 62.0 VDC for the
48 VDC rectifiers, and 31.0 VDC for the 24 VDC rectifiers.

Red LED indicator to indicate rectifier fail.

Red LED indicator to indicate open DC circuit breaker.
Green LED indicator to indicate rectifier OK.

Two sets of test points on the front cover of each rectifier to
measure rectifier output voltage (on rectifier side of DC

output breaker) and to measure remote sense voltage.

Green LED ammeter that indicates percentage of output
current in 10% increments.

Forced paralleling, load sharing circuit with enable/disable
dip switch.

High temperature shutdown and red LED. Auto restart
(after approximately 12 min.) is included.

Remote rectifier turn on and turn off (via switch or micro-
processor monitor).

Yellow LED indicator to indicate open sense lead. If either
one or both remote sense leads are disconnected, the
rectifier automatically returns to local sensing.

Rectifier test switch (NL/FL) on the front panel.

Red LED indicator for fan failure.

Green LED for AC OK to indicate that AC is present at the
input of the rectifier. If AC fuses blow, the green LED will

extinguish.

Each rectifier is capable of temperature compensated
charging when connected to PCP’s SSD2 or SSD3.2 Panels.

Total Harmonic Distortion vs. Output Current
@ 240 VAC Input
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Ordering Information.

TwinPack Plus® -CE Mounting Shelves. (Both shelves accept all rectifier modules listed below.)

Part Number Description

7002324100 | Four-Across Rectifier Mounting Shelf, 23" (58 ¢cm) wide x 10.5" (27 cm) high x 24" (61 cm) deep. 49 lbs.
Carries the (22.7 kg.). UL Listed Mounting Shelf will accept up to four each -48 VDC, +24 VDC, or -24 VDC Rectifier
CE Mark Modules.

7002324101 | Three-Across Rectifier Mounting Shelf, 19" (48 ¢cm) wide x 10.5" (27 cm) high x 24" (61 cm) deep. 45 Ibs.
Carries the (20.45 kg.). UL Listed Mounting Shelf will accept up to three each -48 VDC, +24 VDC, or -24 VDC

CE Mark Rectifier Modules.

7002324102 | Four-Across Rectifier Mounting Shelf, 23" (58 cm) wide x 12.25" (31 cm) high x 18.5" (47 cm) deep. 49 Ibs.
CE Mark (22.7 kg.). Mounting Shelf will accept up to four each -48 VDC, +24 VDC, or -24 VDC Rectifier Modules.
Pending Contact factory for availability.

7002324103 | Three-Across Rectifier Mounting Shelf, 19" (48 cm) wide x 12.25" (31 c¢cm) high x 18.5" (47 cm) deep. 45 lbs.
CE Mark (20.45 kg.). Mounting Shelf will accept up to three each -48 VDC, +24 VDC, or -24 VDC Rectifier Modules.
Pending

Notes: 1. Each TWPP Mounting Shelf is equipped with alarm connector and harness for connecting to SSD2 Panel.

2. Order P/N 0000880283, 7/16" (11mm) Nut Driver for final installation of each rectifier module.
3. Order filler panels separately - P/N 2311211643.
Rectifier Modules (UL Recognized Component. For installation in Twin PackPlus® -CE Mounting Shelves only).

Model Number Part Number AC Input Volts, Hz DC Output Voltage/Amps
MOD P4850TC-CE 9155100220 -48 VDC/50 Amps
MOD P24N100TC-CE 9155100221 176 to 264 VAC, 45-65 Hz +24 VDC/100 Amps
MOD P24100TC-CE 9155100222 -24 VDC/100 Amps
MOD P4825TC-CE 9155100223 -48 VDC/25 Amps
MOD P24N50TC-CE 9155100224 85 to 264 VAC, 45-65 Hz +24 VDC/50 Amps
MOD P2450TC-CE 9155100225 -24 VDC/50 Amps
MOD P12N100TC* 9155100126 +12 VDC/100 Amps
AC Input Current (Input voltage range: 176 to 264 VAC).

Rectifier Nominal DC AC Input Amps @ 2600 watts output

Model DC Amps 176 208 220 240

Number Volts VAC VAC VAC VAC

MOD P24100TC-CE -24 100 16.9 14.3 13.5 124

MOD P24N100TC-CE +24 100 16.9 14.3 13.5 12.4

MOD P4850TC-CE -48 50 16.6 14.0 13.3 12.0

AC Input Current (Input Voltage Range: 85 to 264 VAC).

Rectifier Nominal AC Input Amps @ 1300 watts output

Model DC DC 85 120 176 208 220 240

Number Volts Amps VAC VAC VAC VAC VAC VAC

MOD P12N100TC* +12 100 17.5 12.4 8.5 7.2 6.8 6.2

MOD P2450TC-CE -24 50 17.5 124 8.5 7.2 6.8 6.2

MOD P24N50TC-CE +24 50 17.5 12.4 8.5 72 6.8 6.2

MOD P4825TC-CE -48 25 16.9 12.0 8.3 7.0 6.6 6.0

Heat Dissipation. Notes:
1. The Twin Pack Plus® -CE rectifier system
Rectifier Output Power | Input Voltage | BTU/Hr. can be configured in many variations of DC
Model Number (watts) (amps) power systems up to 5,000 Amps. Contact the
MOD P24100TC-CE 2600 240 1040 factory or your local sales agent for plant
MOD P24N100TC-CE 2600 240 1040 configurations. ) )
MOD P4850TC-CE 2600 240 980 2. Each rectifier will provide a full 3000 watts
MOD P2450TC-CE 1300 240 520 (or 1500 watts) of power output. These
measurements are stated at 2600 watts (or

MOD P12N100TC* 1300 240 520 1300 watts) as these are the typical operating
MOD P24N50TC-CE 1300 240 520 levels.
MOD P4825TC-CE 1300 240 490 * Does not carry the CE Mark.



Introducing PCP's Latest Product...

gy Erm

Bulletin: 378]

PCP's Mini Power System (MPS) is another unigue, plug-in, hot swappable DC Power System for powering
telecommunications equipment. The basic system is only 5.02" (12 ¢cm) high (3 RU) x 14" (32 cm) deep x 19"
(48 cm) or 23" (58 ¢cm) wide and consists of a monitor, controller, LVLD contactor (optional) and distribution
panel and three each plug-in rectifiers (500 watts each). All equipment is designed to operate in an
uncontrolled environment of -40°C to +70°C.

Optional rectifier shelves and modules can be added to a maximum capacity of 75 amps at -54 VDC. Each
additional shelf occupies 1-1/2 rack spaces (2.66"). A fully expanded 75 amp system is 10.5" (24 cm) (6 RU)
high.

19" wide
MPS-1
and
. MPS-1L
o~
o
A
RS-1
2
~N RS-2
© RS-3
I
- o ma 6
Figure 1. Front view of MPS (door closed).
MPS-1 and MPS-1L
MPR-1

power conversion products, llc

115 erick street
crystal lake, IL 60014-4533 USA
phone: 815-459-9100
i fax: 815-459-9118
www.eltekenerav.com © 2001 Fltek Fnerav AS



Rectifier Features

.
[

*® & o o

AC Input: 85 to 264 VAC, 47 to 63 Hz, single phase.
AC Input connections are made to a three-position
terminal block (one per shelf).

Output Voltage: Adjustable from 48 VDC to 58 VDC,
factory set at -54.5 VDC.

Output Current: Will produce 8.5 amps at -54 VDC over
an ambient temperature range of -40°C to +50°C and
will automatically derate to a minimum of 5.5 amps at
-54 VDC from +51°C to +70°C.

Power Factor: Active power factor correction circuitry
achieves >.98 PF from 25% to full load.

Output Voltage Regulation: Less than +/-0.5% from no
load to full load with 85 to 264 VAC input voltage
variation.

Current Limiting: Factory set at 125% of rated output.
Current Walk In: Slow start (minimum of 8 seconds to
90% full output).

Forced Load Sharing.

Voice Frequency Noise: <32 dBrnc without battery
connected.

Wide Band Noise: <30 mv. rms from 0 to 30 Mhz
without battery connected.

AC Input Protection: UL Input fuses.

DC Output Protection: Isolation diode in -48 VDC lead.
Cooling: Internal fan.

Lightning Protection: Meets EN6100-4-4: 1995 and
EN61000-4-5: 1995 (contact factory for details).

EMI: Rectifier when mounted in the shelf will not
exceed FCC, Part 15, Subpart B, Class B and EN55011:
1991,

Audible Noise: Less than 65 dbA when measured 3 feet
in front of the rectifier.

Ordering Information

¢ Remote Sensing.
« Rectifiers and Rectifier Shelves UL Recognized, tested and
certified to NEBS Level 3.

Monitor/Distribution Panel Features

e Auto Set-Up of Rectifier Output Voltage: Single adjustment
sets output voltage of all rectifiers.

e Maximum of 12 UL Recognized (front replaceable) circuit
breakers (1 to 30 amps each). Double pole breakers are
required for applications in excess of 15A.

» Digital display (2 rows x 20 characters) for system voltage,
system current, and individual rectifier output currents.

« Automatic equalize timer on Low Battery Voltage or AC Fail.

e Alarms: Maximum of four sets of Form "C" contacts (user
definable) of any of the following.

e Rectifier Minor/Major Fail Alarms.

AC Minor/Major Fail Alarms.

High DC Voltage Alarm.

Low DC Voltage Alarm.

Very Low DC Voltage Alarm.

Low Voltage Disconnect Operation.

Distribution Breaker Trip.

Any Rectifier Low Current Alarm.

High Battery Temperature Alarm.

* Summation Alarm.

o Low DC Volitage Load Disconnect (optional) - 80 Amps.

o Battery Terminations for 3 strings (#8 AWG), 2 strings
(#4 AWG), or 1 string (1/0 Wire).

e Maximum of three (3) temperature probes for monitoring
internal battery temperature during temperature
compensation battery charging. Probes must be ordered
separately.

e @ o o 0o o & o

Model Number | Part Number | Description
MPS-1L 8804821024 19" Monitor and Distribution Shelf with one RS-1 Rectifier Shelf and Low Voltage
Load Disconnect
MPS-1L 8804821025 23" Monitor and Distribution Shelf with one RS-1 Rectifier Shelf and Low Voltage
Load Disconnect
MPS-1 8804821026 19" Monitor and Distribution Shelf with one RS-1 Rectifier Shelf
MPS-1 8804821027 23" Monitor and Distribution Shelf with one RS-1 Rectifier Shelf
RS-2 7004815012 RS-1 Rectifier Shelf with special 19" and 23" mounting brackets for rectifier shelf
position 2
RS-3 7004815013 RS-1 Rectifier Shelf with special 19" and 23" mounting brackets for rectifier shelf
position 3
MPR-1-48 9143100025 Rectifier Module (-54 VDC, 8.5 A)
MPR-BP 0000954781AU | Blank Filler Plate for unused rectifier position.
Distribution Circuit Breakers (front accessible, maximum of 12)
Single-Pole Breaker Double-Pole Breaker
Part Number DC Amps Part Number DC Amps
1345050101 5 1345110210 20 (2x 10A) Warranty
1345110100 10 1345120210 24 (2x 12A) PCP's standard warranty applies.
1345115101 15 1345160210 32 (2x 16A) See Bulletin 707.

Temperature Probes (for temperature compensation battery charging)

Part Number

Maximum per System

Battery Post

0000926862

3

1/4"

power conversion products, llc

115 erick street
crystal lake, IL

60014-4533 USA

phone: 815-459-9100
fax: 815-459-9118
www.eltekenerav.com
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SECTION 11

11.0 Protective Module covers

Each module is provided with a transparent protective cover
to helps prevent accidental contact with live module slactical
connactions, and 1o provide easy visual access 1o the system,

When all system assermbly has been completed, as well as
initial testing including initial charge and ol float voltags
readings, all covers should be installed. Covers should remain
in place at all times during normal operation of the baltary
system.

1.1 Transparent Cover Installation

The transparent cover is assembled by lining up the holes in
thes legs with the corssponding holes in the cover and then
insarting the snap rivets into the holes and depressing the
head of the rivets so that the legs are locked in place (ses
Figure 24).

The cover is then installed by grasping it so that the GNB logo
is upright. Place the top fest of the cover lags onto the top
tray channel. Then compress the legs by pushing up on the
bottorn of the cover while positioning the bottom feet of the
cover legs onto the botlom tray channel, Slowly release tha
cover 1o aliow the cover to slide in place {ses Figure 24).

SECTION 12

12,0 iInitisl Charge

Batteries lose some charge during shipment as well as during
the period prior to instaliation. A battery should be instalied
and given its inftlal charge as soon after receipt as possible,
Battery positive {+) terminal should be connected to charger
positive {+} terminal and battery negative () terminal to
charger negative (-} terninal. Fallure to perform the initial
charge within the fimits stated in section 4 will affect the per-
formance and life of the battery and may void the warranty.
2.1 Constant Voltage Method

Constant voltage is the only sharging method allowed. Most
modem chargers are of the constant voltage type,

Determine the maximum voltage that may be applied 1o the
syatem equipmant. This voltage, divided by the number of
cells connected in series, will astablish the maximum volts par
cell (VPC) that is available.

Table B lists recommendad voltages and charge times for the
initial charge. Select the highest vollage the system allows to
perfoun the initial charge in the shorlest time period.

TABLEB

INITIAL CHARGE (77°F)

DELL VOLTS TRAE-HRS(Minimur)
2.30 24
2.35 12

NOTE: Time periods listed in Table B are for 77°F. For other
ternparatures a compensation facter of 003 V/°F (L0055 V/P0)
per cell s recommendad. The minimum voltags is 2,20 VP(,
temperature correstion does not apply below this voltage.

TEMPERATURE CONRECTION

V corrected = V25°C - ({ T actual-25°C) x { 008BVACY) or
Y coracted = VI7°F - (T actual-77°F) x (008V/FF))

Raise the voltage 1o the maximum value permitied by the sys-
tem equipment, without exceeding 2,35 VPC. When charging
current has lapersd and stabilized (no further reduction
for three hours), charge for the hours shown In the above
table or untll the lowest cell voltage ceases 1o rise. To
datermine the lowest call, monitoring should be performed
during the Hinal 10% of the charge time.

SECTION 13

130 Operation

1309 Cyele Method of Operation

In ayule operation, the degres of discharge will vary for differ-
ent applications. Therefore, the fraquency of recharging and
the amount of charge necessary will vary, The amount of
charge necessary depends on the number of ampere hours
dischinrged. Generally, Absolyte P cells require approximate-
iy 105-110% of the ampere-hows removed to be retumed 1o a
full state of charge.

The upper voltage settings recommended, given that the
maxium charge current is 5% of the nominal C/100 Amp-hour
raling and ambient temperatures of 25°C {77°F), are as fol-
lows!

2.28 2 002 VPC & 0-2% DOD

2332002 VPC @ 3-5% DOD

238 x 002 VPO @ »5% DOD
Due to the vartsly of applications and charging equipment
{particuiarly in Pholovoltaic systems) |t is recommendest that
you contact a GNB representative when determining proper
recharge profiles.
134 Floating Chargs Method
In thia type of oparation, the baltery is connected in paralisl
with & constant voltage charger and the critical load circuits,
The charger should be capable of maintalning the required
constant voltage at battery terminals and also supply a normal
connected load where applicable. This sustains the baltery in
a fully charged condition and also makes it available to
assume the smergency power requirements in the event of an
AT pownr interruption ot charger failure.

13.2 Float Charge - Float Voltages
Following are the flosl vollage ranges recommended for the
Absolyle Battery System. Select any “volts per cell” (VPC)

value within the range listad that will result in the sades string
having an average voits per sell equal to that valus,

RECOMMENDED FLOAT VOLTAGES (77°F)
22310227 VEC

HOTE: Recommendad tloat voltages are for 77°F. For other
temperatres a compensation factor of 003 VI°F (0085 V°C)
per call s recommended. The minimum voltage is 220 VPG,
emperature cormection doss not apply below this voltage. The




maxirnurn voliage is 2,358 VPC, temperature corraction does not
apply above this voltage,

TEMPERATURE CORRECTION

Y ooorrected = V25°C - {{ T actual-25°C) x { DOBBV/C)) or
V cortected = V7770 - ({T actual-77°F) x {OU3BVEF)

Modern constant vollage output charging equipment is rec-
ommended for the floating charger mathod of operation of
GNEB Absolyte batteries. This type of charger, propery adjust-
ad to the recommended float voltages and following recome
mended survelilance procedures, will assist in oblaining cone
sistent serviceability and optimum e,

After the battery has been given its initial charge (refer o
Saction 12}, the charger should be adjusted to provide the
racommendead floal voltages at the battery tenmingls,

Do not use float voltages higher or lower than those recom-
mended. Reduced capacity or battery life will result,

Check and record battery terminal voltage on a reguiar basis,
Monthly checks are recommendsd. Ses Section 16.0,
Records, ltem B. I battery float vollags is above or below the
coresset valua, adjust chargey (o provide proper voltage as
measured gt the batlery lenninals,

13.3 Yoltmeter Calibration

{ S
Panel and portable vollmeters used to indicate battery float
voltages should be accurate at the operating voltage value.
The same holds true for portable meters used to read individ-
ual oell voltages. These melers should be chacked against a
standard every six months and calibrated when necessary,

13.4  Hecharge

All battedes should be recharged as soon as possible follow-
ing & discharge with conslant voltage chargers, However, to
recharge in the shortest parod of time, raise the charger out-
put voltage 1o the highsst value which the cannected systern
will permit. Do not exceed the vollagss and times lgled in
Tatde C, Section 14.2.

145  Determining $tate-of-Charge

it the normal connected Joad s congtant (no emergency load
cannected), the following method can be used to delermine
the approximate state-ol-charge of the baltery, The state-of-
charge can be identified of some degree by the amount of
charging currant going 1o the baltery. When initially placed on
charge or recharge following a discharge, the charging cur-
rend, read gt the charger ammeter, will be a combination of
the load current plus the current necessary 1o charge the bat-
tery. The current 1o the battery will start to decrease and will
finally stabilize when the battery becomes fully charged. f the
current level remains constant for thwee conseculive hours,
then this reflects a state-of-charge of approximately 98 to
98%. For most requirements, the batlery is ready for use.

if the normal connected load is vardable (Le. telecommumica-
tiorss), the following method may be used to cheok the state-
of-charge of the baltery. Measurs the voltage across a pllot
cefl (See Section 15.0 for definition of pllet celly, I the vollage
is slable for 24 consecutive hours, the ballery reflects a stals
of charge of approximately 85%,

18-

14.8 Effects of Float Vollage

Float vollage has a direct effect on the service life
of your battery and can be the cause of thermal
instability,

A flomt voltage above the recommended values reduces ser-
vive [ife. The chant below shows the effects of float voltage
{temperature corrected) on battery life.

Temperature corrected 77°F (25°C) Percent
Float voltage per cell Heduction
Minimum Maimum in Battery Life
2.23 227 0%
2.28 2.32 50%
2.33 2.37 75%

Voltage records must be maintained by the user in accor-
dance with the malntanence schedule published iy this manual.
To obtain the optimum service e from the battery, it is impor-
tant to makes sure the balttery's float voltage is within the rec-
ommended range.

SECTION 14

14.0  Egualizing Charge

Under nommal operating conditions an equalizing charge is
not required. An squalizing charge is a special charge ghven a
battery when non-uniformity in voltage has developed
between cells, 1 s given to restore all cells to a ully charged
corgdition. Use a charging voltage higher than the normal float
voltage and for a specified number of hours, as determined
by the voltage used.

Non-untformity of cells may result from low float vollage due
o improper adjustment of the charger or a panel voltmeter
which reads an incorrect {(higher) output vollage. Also, varia-
tions in cell temperatures greater than 8°F (2.78°C) in the
series string &t a given time, due to environmental conditions
or module arrangersent, can cause low cells.

14.1 Equalizing Frequency

An equalizing charge should be given when the following cons
ditions ewist:

A, The float voltage of any cell (as per Section 15.0) s less
than 2,18 VPO,

B. A recharge of the battery Is required In a minimum time
pericd following an emergency discharge.

. The float voliage range within a string is greater than 010
volts,

0. Accurate periodic moords (See Section 16) of individual
cedl voltages show an increase in spread since the previ-
ous serri-annual readings.

14.2  Equalizing Charge Method

Constant voltage charging is the method for giving an equaliz-
ing chargs. Determine the maximum vollage that may be
applied to the system equipment. This voltage, divided by the
number of cells connacted in series, will establish the maxi-
murm volts per cell that may be used to perform the equalizing
charge in the shortest period of time (not (0 exweed 2,35 VPG
applicable at 77°F, 25°C). Refer to Table C for voltages and
recommaendad time perods.




THBLE C
EQUALIZE CHARGE
CELLVOLTS

230
2.35 32

ME s ’QL 45}

HOTE: Charge volls listed in Table © are for 77°F. For other
temparatures a compensation factoy of 003 VIF (0088 VG
per cell is recommended. The minimum valiage s 2.20 VPG
The maximum voilage (s 235 VPO, Tam;‘mvamm
corraction does not apply cuteide of this range.

Y corrected = VZ5°C - ({T aciua Mﬁ(?; x {0085 W/ Chor
Vo corrested = V77°F - (T sctual-77°F) x (D03 VPEY

Ralge the vollage 1o the maximum value permitted as
describad above. When charging current has fapered and
stabilized (no further reduction for three hours), charge
for the hours shown in Table © or untll the lowest cell
voitage ceases to rise. Monitoring of cell voltages should be
started during the fmrsi 10% of the applicable time period (o
detenmine lowest cell in the ballery,

SECTION 15

150 Piot Cell

o

A pilot cell s selected in the serias ;‘irma m reflect the ganeral
corgdition of cells in the battery. The cell selected should be
the towesl celt voltage in the series ixi{ ng;; following the inltial
charge, See Section 12.0 - Initial Charge. Reading and
recording pliot cell voltage monthly serves as an indicator of
battery condition between schaduled overall individual call
readings.

SECTION 16

16.0 Hecords

A complete recorded Matory of the battery operation is essen-

tial for oblaining satisfactory performancs, z:md %@ Giood
records will also show when corrective action may be required
o sliminate possible charging, maintenance or environmental
problems.

The following survelliance data must be read and permanent-
by recorded for review by supervisory personnel so that any
necessary remedial action is taken.

A, Upon complation of the inlllal charge and with the battery
on flost charge at the proper witcige for one wesk, read
and record the following:

1. Individual celi voltages

2, Baltery terminal voltagss

3o Ambient emperature

4. Optional: Temperalure of the negative terminal of
each cell/unit of batlery.

B, Every 12 months, a complate set of readings as specified

in Faragraph A above must be dona,

Whenever the ballery is given an equalizing charge, an

Q

<2

addiional sel of readings should be taken and recorded
as spacified in Paragraph A above,
The suggested frequency of record taking s the absolute min-
imum o protect waranty, For system protection and to sult
focat conditions or requirements, more frequent readings
{rmonthly] are desirable. Ses Figure 28 {or sample record
form,

SECTION17
17.0 Tap Conneclions

Tap connactions should not be usad o & batlery. This can
cause ovarchargiog of the unused cells and undercharging of
those cells supplying the load, thus reducing baftery life.

SECTION 18

18.0  Temporary Non-Use

An instalied battery that is expected to stand s
the maximum storage interval {(see Sec. 4.2), should be teal-
ed as stated below. The meaximum storage interval is 8
monihs if stored at 77°F.

longer than

Give the ballery an equalizing charge as per Section 14,
Fallowing the soualizing charge, open connections at tha bat
fery terminals o remove charger and load from the battery.

Hapeat the above alfler every 6 months {77°F) ar at the
requirad sterage inferval. See Beclion 4.2 for adjusiments o
sinrage intervals when the storage temperature exceeds
TTF,

To return the battery to normal service, re-connect the battery
to the charger and the load, give an squalizing charge and
return the batiery to float operation.

SECTION 18

18.0  Unit Cleaning

Periodically vlean cell covers with a dry 2" paintbrush to
remove geoumulatad dust. I any cell parts appear to be damp

with slacirolyle or show signs of cotrosion, contact your looal
fai\éﬁ represeniative.

CAUTION!

Do not clean plastic parts with solvends,
detergents, olls, mineral spliit or spray
type cleanars as these may causs Crazing
or cracking of the plastic materials,




MATERIAL SAFETY
DATA SHEET

Iousyan Powts
1. Product Identification

A Division of

EXIDE

Chepical/Trade Name (Identity used on labely:
ABSOLYTE HPACHAMPION
Sealed Lead Acid Banery

Chemical Family/Classification:

Electric Storge Battery

Company Name:
Exide Technologies

Division ar Department:
GNE Industrial Power

Address

8249 Parkview Boulevard
Lombard, Hlinois 60148-3249
FOO-R72-0471

Contact:

Telephone Number:

Questions concerning MSDS

Mr. Rivhard Thompson (972) 3352121 x40

Transporttion Emergencies: CHEMTREC
Within the United States ~ Toll-free:

Catside the United States - Call coliect:

24 hours:
{(BOG)Y 4249300
{703y 5273887

1. Hazardous Ingredients
CAS Limits
MATERIAL 5 by Weight NUMBER Exposure ACGIH

ORHA

Lead 67-77 7439-92-1 0.05 mg/m> .15 mg/m*
Elecrrolyie: )

{sulfuric Acid) PE-23 7664-93.9 I n'zgfms ! mg!tsl}
Case Matertal:

Polypropylens 23 G003-07-0 MNiA N/A
Separator 2-3 N/A

Copper < T440-50-4

Tin (0.2 N/A

Cadmium 0.2-0.3 7440-43-9 e
Antimony 0.2-0.4 7440-36-0 0.5 mg/m?

111, Phvsical Data

Materials (ut normal winperaturesy,
Flectrolyre

Appearance and Odon
Eleetrolyte is a clear liguid with a sharp, penetrating, pungent
odor,

B

iting Point {at 760 MM Hg):

Melnung Point:

2030 N/A

Speeific Gravity (HoD=1 ) Vapor Pressure (mm Hyg at 20°Cy
P ¥ty { 23

12301 350 {0

Vapor Density (AIR=1) Solubility in Water:

Cireater than |} LO0%,

o Volatiles by Weight:
N/A

Evaporation Raw (Butyl Acewfe=1);
[exs than 1

IV, Health Hazard Information

Routes of Entry:
Sulfuric Acid

Lead Compounds: Under normal condi

Under normal conditions of use, sulfuric acid vapors and mist
may be generated when product Is overhiented, oxidized, or otherwi
tions of use, lead dugt, va
oceur when product is overheated, oxidized, or stherwise processed or damaged 1o ¢

wpors, and furnes

et generated. Sulfuric acid vapors and mist
or damaged.

not generated. Hazardous exposure may
e dust, vapor, or fumes,

|

provessed
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Inhalation

Sulfuric Acid vapors or mist may cause severe respiratory irvitation, Lead dust or fumes may cause irnitation of upper respiratory
17301 OF hungs.

Skin Conract:

Sulfuric Acid may cause severe irvitation, burns and uleeration, Lead Conpounds are not reagdily absorbed through the skin,
Skin Absorption:

Sulfuric Acid is not readily absorbed through the skin, Lead Compounds are not readily absorbed through the skin.

Eye Contact:

Sulfurie Ackd vapors or mist can casse severe frritation, burns, comnes damage and possible blindness. Lead Compounds may
cause eve irritation,

REHON

Sulfuric Acid may cause severe irrtation of mouth, throat, esophagus and storuch. Lead Compourds may cause abdominal
pain, nausen, vomiting, diarrhea and severe cramping. Acute ingestion should be trested by physician.
SIGNS AND SYMPTOMS OF OVEREXPOSURE

Acure BEffects:
Sulfuric Acid muy cause severe skin irrjtation, burns, damage 1o cornea nnd po
Lead Compounds may cause abdominal pain, nauses, headaches, vornit

ible blindness and upper respiratory irritation.
o, dirhea, severe cramping and difficulty in sieeping.

Chrome Effects
Sulfuric Acid may lead o searring of the cornea, inflammition of the nose, throat and bronghial mbes and possible erosion of
tooth grameh

Lead Compounds may cause anemia, damage to the kidneys and nervous system. May cause reproductive harm in both males

and females.

POTENTIAL TO CAUSE CANCER
Lead Compounds - Human stadies are inconclusive regarding lead exposure and an increased cancer risk, The
Internarional
{probuble/pos:

A and the
Agency for Research on Cancer (TARC) %mu categorized lead and inorganic lead conpounds as a B2 classification
ble human carcinogen) based on sufficient animal evidence and tnadeauate human evidence,

EMERG k.ﬁ"\“ﬁ.‘x AND FIRST AID PROCEDURES

Inhalation:

Sulfuric Acid - Remove o fresh air immediarely, I breathing is difficult, give oxygen.

Lead Compounds - Remave from exposure; /2:115,1 e, wash nose and eves and consult physician,

Skin:

Sulfuric Acid - flush with large amounts of water for at least 15 mimutes, remove any contaminated clothing and do not wear

again until cleaned. 1 acid is splashed on shoes, remove and discard if they consain leather. Lead Compounds are not readily
abrsarbed through the skin,

Lyes:
Sulfuric Acid - flush immediately with cool water for at least 15 minutes, then consult physician
Lead Compounds ~ flush imme Emzs,h with cool warer for at least 15 minutes, then consult physician,

Ingestion
Suifuric Acid - give large quantities of water; PO NOT induse vomiting, then consult physicis
Lead Compounds - consult a phvsician,

Fire and Explosion Data

Flash Point Flammab e Limits:
Not applicable. Lower 4.1% (Hydrogen gas) Upper 74,1%,

Extmguishing Media

Carbon dioxide (COa 1 Toam, dry chemical,

Special Fire Fighting Procedures:

[T batteries on charge, rm off power. Use positive pressure, self-contained breathing apparams. Water applied 1o clecirolyte
5 it fo splatter. Wear acid resistant clothing.

generates heat and cnug
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Unusuat Fire and Explosion Hazard:
Hydrogen and oxygen gases are produg
flamm

s i the cells
¢ and oxygen supports combustion). These g

&

JAREY &,mm"thu air ii;i“mwh ih{, Ve m caps. Toavoid v
keep sparks and other sources of ignition away from the batiery, and ensure that adequate ventilation is provide
metallic material 10 simultancously contaet both the positive and negative terminal of hatteries. Follow m;}x‘su@;wh,sx*mzx‘
instructions for mstallation and operation,
VI. Reactivity Data
Stabihty;

Ll = Unswble & = Suable

Conditions 1o Avoid:
Sparks and other sources of igrition.
Prolonged overcharee and overheating,

Incompatibibity (Material
Combination of sulfure
agents, Most me

o Avoidy:

id with combustibles, and organic materials may cause fire and explosion. Also avoid strong reducing
wisides, chlorates, nirrates, and picrate.
Lead Compound: Porassium, carbides, sulfides, peroxides, shosphorus and sulfur,

zardous Decomposition Products: Hazardous Polymerization:

Sutfuric Acid: Hydrogen, sulfur dioxide, salfur rioxide, = May Oceur B ~ Will Not Oceur
hvdropen sultide, and sulluric acid mist,

Y1k Control Measures

Engineering Controls:

Stare and handle lead acid batteries in well ventilared areas.

Work Practices:

Make ceriain vent cups are on 1 tightly. Follow all manuficturers” recommendations whm stacking or palletizing. Do not allow
mewmllic materials to simutneously comtact both the positive and negative terminuls of the batteries. Lise a battery carrier to i

a battery or place hands at opposite corners to avoid spilling scid through the vents. /\V(}td contact with iternal componems of
the balteries

PERSONAL PROTECTIVE EQUIPMENT

Respiratory Proteotion:

None are required under normal conditions, an overcharge or overheating condition exists and concentrations of sulfuric acid
mist are known or suspected (o exceed PEL. use WIOSH or MSHA appraved respiratory protection.

Eves and Face:

MNone are required under normal conditons, 1 electrolyte is exposed due ro damage 1o the cell, wear chentical splush goggles or
a face shicld

Hands, Arm, Body:

¥
None are required under normal conditons, I electralyre is exposed due to damage to the cell. wear rubber or plastic acid
resisiant gloves with elbow length gauntler,

Other Specia) Clothing and Equipment:

None under nonmal conditions. H electrolvie is exposed due 1o damage o the cell, wear an acid resistant apron.
VI Safe Handling Precautions

Hygiene Practices:

Wash hands thoroughly before cating, drinking or smoking after handlin :
Protective Measures to be taken during non-routine tasks including equipment maintenance:
Charged batreries can present an clectrical hazard. Take all appropriate precautions,

Protective Measures to be taken during non-routing tasks including equipment muintenance:
Not applicable,

SPILL OR LEAK PROCEDURES
Protective measures to be taken I matenal is relessed or spilled:
Remove combustible materials ;mi ail sources of igniton.  Carefilly neutralize spill with soda ash, ete. Make certain mixtwe is
neusral then colleat residue and place in a drum or other suitable container with a label specifying "contains hazardous waste” or
(il uncertain eall distributor re g,sxaé nyg proper lubeling procedures). Dispose of us hazardous waste. 1¥ battery is leaking, place
Battery iy a heavy duty plastic bap. Wear apidy *~‘xst<mt boots, faceshield, che
DO NOT RELEASE UNNEUTRALIZED ACIH ‘

splash goggles and acid resistant gloves.
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sal Methods:

Sulfurie Acid: Neutralize as described above for a spill, collect residue and place in a container labeled as conta sining hazardous
waste. Dispose of as a hazardous waste. [funeertain about labeling procedures, call vour fecal battery disteibutor or Hsted
CONtECt

DO NOT FLUSH LEAD CONTAMINATED ACID TO SEWER.

Bateries: Send to Jead smcler following upplicable federal, stawe and local regulations,
IX. Other

REGULATORY INFORMATION:

NFPA Hazard rating for Sulfurie Acid:

Flammability {(Redy = 0 Health (Bluey =

US DOT idenufication and description for this battery is:

Butteries, wet, non-spillable, &, UN 2800, PG 11

Label: Corrosive

{Exceptions 173,159, paragraph (d), CF.R. 49)

For air shipments, nternational Alr Transportation Association (JATA) Dangerous Goods Regulations Manual, special
provisions A-48 and A-67. For acean shipments, reference International Maritime Dangerous Goods Code, P 8121,

Reactivity (Yellow) = 2

This is to certify that the “Now-Spillable” batteries are capable of withstanding the Vibration and Pressure Differential Test, and
at o temperature of 557C, the electrelyte will not flow from a ruptured or cracked case. The batteries have been pmmgmi against
short circuits and seeurely packaged. The batteries and outer packaging must be plainly marked “Non- -Spiflable” or “Non-
Spillable Batery”,

PROPOSITION 68 WARNING
Battery posts, terminals, and related accessories contain lead and lead compounds, chemic
cause cancer and reproductive barm. Wash bands afier handiing.

The National Toxicology Program (NTP) and the International Ageney for Research on Cancer (IARC) have elassified "strong

inorganic acid mist containing sulfuric acid” as a substance that is carcinogenic o humans. This classification does not apply 10
liguid forms of sulfuric acid or sulfuric acid solutions contained within a battery. Inorganic aeid mist (sulfuric acid mist) is not

generated under normal use of this product, Misuse of the product, such as overcharging, may however result in the generation

of sulfuric acid mist.

s known 1o the State of Californis 1o

This product contains sulfuric acid (CAS #7664-93-9), an extremely hazardous substance (40 CFR 355.30), that v 1y be subject
Lo the reporting requirements of Sections 302/304, 3117312 and Section 313 {only acid 4
and other airborne forms) of the Superfund Amendments and Reauthorization Act of |
and 372 {Community Right-to-Know).

erosels including mists, vapors, gas, fog,
FRO (SARAL, and 40 CFR Pars 355, 370

This product mm:i'na‘; tead (CAS #7439-92.1
of Secrions 3117312 and Section 313 of
PREPARED BY:

-1y and lead compournds, chemicals that may be subject to the reporting requiremenis
SARA, and 40 CFR Parts 370 and 372 (Community Right-to-Know).
EMVIRONMENTAL, SAFETY AND HEALTH DEPARTMENT

GNE INDSTRIAL POWER

829 PARKVIEW BOULEVARD
LOMBARD, 1L 60148-3249

ABAE HH RY yK()l I\ji;R"\‘ ?‘i’i()‘%vﬁﬁ(i‘

IF REASONABLE SAFETY
L UIARLE FOR PIURY TO
) DUIRES ARE

T, AND VENDOR SHAL
OF THE MATERIAL |

ALE PERGCE
HANIH,

5 UBING THIS PRODUCT,
THIS PRODUC § ‘,
VELY COMMLR

,v"\} (')%-‘ THIS DATA S¥
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