
ATTACHMENT A 

HILLSBOROUGH COUNTY SHERJFF'S OFFICE 

RFP 12-16 

UPS AND DC POWER SYSTEMS 

SCHEDULED MAINTENANCE AND SERVICES 

SITE LOCATIONS & EQUIPMENT 



ATTACHMENT (A) HILLSBOROUGH COUNTY SHERIFF'S OFFICE 

Site Name 

78th Street Site 

Bullfrog Creek 

Taylor Road 

Pinecrest 

Plant City 

Wimauma 

Himes Avenue 

Battery Charger and UPS Systems 

UPS 

Address System 

13212 S. 78th Street Toshiba 
Tampa, FL 33619 4400 Series 

1
13010 Bullfrog Creek Road !Toshiba
Gibsonton, FL 33569 1400 XL 

Plus Series 

' 
UPS 

Rating UPS Model No. 

50 KVA l4400F3F500XA 

. 18KVA luc3G2L 180C6 

j______ L- - _L_ 
st Side ofTaylor Rd Landfill IToshiba 22 KVA IUE3G2L220C61T

6209 County Road 579 1400 XL BAT CABINET 
Seffner, FL 33584 Plus Series UE3-BC-060060 

I Battery Charger Panel 

Charger Model No. Model No. 

Toshiba External 4419500032 MBSWH-500-F3-
Battery Cabinet ER111 KK 

tPCP Mini Power I MPR-1-48 MPS-1L 
Systems 

PCP Charger 
-48 VDC
QTY (2)
Pre-TwinPack2

I HFE-48-25B l PB-48/25

Batteries 

12HX540-FR 

GNB M12V70 

L 
.GNB M12V70 

Southeast Fire Station #2 
6766 Lithia Pinecrest Road 
Lithia, FL 33547

I 
QTY (2) 

20 KVA I TM4-D620D634 
4000 Series 
Toshiba 

_J_ 
PCP TwinPack2 
-48VDC

7004821021 19RE435ACDAAO ,��B 50A-07 160

I Highway Maintenance
Unit #4 
4702 Sydney Road 
I Plant City, FL 33566 
Wimauma Fire Station #22 
1120 7th Street 
Wimauma, FL 33598 

2001 N. Himes Avenue 
Tampa, FL 33607 

1Toshiba I 18KVA luc3G2L 180C6 
1400 XL 
Plus Series 

Toshiba 
f 

20 KVA iTM4-D620D634 
4000 Series 

Toshiba -+i2 KVA IUH3G2L220C61T 
1600 XP 

PCP Mini Power �PR-1-48 MPS-1L 
Systems I MF 

PCP TwinPack2 
-48VDC

C&D 
Technologies 

7004821021 
I 
9RE435ACDAAO 

SM1X48 

GNB M12V70 

GNB 50A-07 160 
AH 

+ TEL 12-90BST 
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ATTACHMENT (A) HILLSBOROUGH COUNTY SHERIFF'S OFFICE 

Battery Charger and UPS Systems 

Site Name 

EDOC 

EDOC 
(Backup Radio) 

Address 

Emergency Dispatch 
Operations Center 
2709 E. Hanna Ave. 
Tampa, FL 33610 

Emergency Dispatch 
Operations Center 
2709 E. Hanna Ave. 
Tampa, FL 33610 

UPS 

System 

Toshiba 
4400 Series 

----

-L- J 

D4 HQ­
District IV 
Headquarters 

· 508 33rd St. SE Toshiba 
Ruskin, FL 33570 1400 Series 

UPS 

Rating UPS Model No. 

50 KVA 4400F3F500XA 

I 

18 KVAUC3G2L180C6 

Battery 

Charger 

Charger 

Model No. 

Panel 

Model No. 

Toshiba External 
1
441 B500032 MBSWH-500-F3-

Battery Cabinet ER111 KK 

PCP TwinPack2 
�

Wl-12N 
+12 voe

PCP TwinPack2 
-48VDC

I 

700482102119RE435ACDAAO

7004821 OJ9RE435ACDAAO Hurrah East of SR 39 Thatcher Park Toshiba 
111 Alafia Church Road 1400 Series 
Lithia, FL 33547 

I 2.4 KVA ITM4-D620D634 

Tampa General j 10th Floor New Bldg. Toshiba j 18KVA I UC3G2L 180C6
Hospital (TGH) Air Conditioning Unit# 1 1400 XL 

Davis Island, FL 33601 Plus Series 

Gunn Highway jGunn Highway Fire Station# 13 !Toshiba 20 KVA TM4-D620D634 
7502 Gunn Highway 4000 Series 
Tampa, FL 33625 

Fire Station 10 �e Station #10 
8430 N. Grady Ave. 
Tampa, FL 33614 

Toshiba 
1400 XL 
Plus Series 

l � 18KVA UC3G2L 180C6 
WITH QTY (1) 
BATTERY CABINET 

PCP TwinPack2 
-48VDC

PCP Mini Power 
Systems 

PCP TwinPack2 
-48VDC

t PCP Mini Power 
Systems 

MPR-1-48 -1MPS-1L 
I 

I-700482102�9RE435ACDAAO 

MPR-1-48-1 MPS-1 L 

I 

I 

Batteries 

12HX540-FR 

GNB 50A-07 160 
AH 

GNB 50A-07 160 
AH 

GNB M12V70 

fc3NB 50A-07 160 
AH 

�NB M12V70 

File: Attachment (A) UPS Equipment and Site Locations Page 2 of 4 
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ATTACHMENT (A) HILLSBOROUGH COUNTY SHERIFF'S OFFICE 

Battery Charger and UPS Systems 

UPS I UPS Battery Charger Panel 
Site Name Address System Rating UPS Model No. Charger Model No. Model No. I Batteries 

Fire Station 20 City of Tampa Toshiba 25 KVA 4400F3F250XA 
Fire Station #20 4400 Series 
16200 Bruce 8. Downs Blvd. 
Tampa, FL 33647 

Cork Knight Cork Knight Fire Station #26 'Toshiba -+ 20 KVA I TM4-D620D634
5302 W. Thonotosassa Rd. 4000 Series 
Plant City, FL 33565 

SOC - Sheriffs boos E. 8th Avenue 
Operation Center Tampa, FL 33601 

SOC - Sheriffs i2008 E. 8th Avenue 
Operation Center Tampa, FL 33601 
(Backup Radio) 

ORJ 18 KVA- 1201 Orient Road 
Orient Road Jail Tampa, FL 33619 

ORJ 1.5 KVA- 1201 Orient Road 
Orient Road Jail Tampa, FL 33619 

+--
ORJ 1.0 KVA- 1201 Orient Road 
Orient Road Jail Tampa, FL 33619 

. 50 KVA f 4400F3F500XAToshiba 
4400 Series 

.. 

tToshiba �8 KVA 
1
UC3G2L180C6 

1600 Series QTY (1) 

-Toshiba i 1.5 KVA IUT1A1A015C6 
1000 Series QTY (3) 

I j --+--Toshiba 1.0 KVA UT1A1A010C6 
1000 Series QTY (4) 

File: Attachment (A) UPS Equipment and Site Locations Page 3 of 4 

Toshiba External 4418250065 MBSWH-250-F3-
Battery Cabinet ER111 KK 

] PCP TwinPack2 t 7004821021 �E435ACDAAO 
-48VDC

� 

� 
L 

Toshiba External 4418500032 MBSWH-500-F3-
Battery Cabinet ER111 KK 

12HX505-FR 

j GNB 50A-07 160 
AH 

t 12HX540-FR 

NEWMAR 
+12 VDC

I­PM-12-70 
QTY (5) 

jPFM400 POWER iAVR100-ET QTY
MANAGER (3) 

r 

� i 

I � 

r-
r 

Rev. Date: 5/26/2016 
Print Date: 6/7/2016 



ATTACHMENT (A) HILLSBOROUGH COUNTY SHERIFF'S OFFICE 

Battery Charger and UPS Systems 

UPS I UPS 

Site Name Address System Rating UPS Model No. 

Video Downlink 2502 N. Falkenburg Road Toshiba 1.5 KVA UT1A1A015C6 
Tampa, FL 33619 1000 Series QTY (1) 

Battery 

Charger 

Charger 

Model No. 

1HCSO Radio Shop 'Toshiba • 1.5 KVA )UT1A1A015C6 L 
Radio Shop 

2214 N. Falkenburg Road 1000 Series QTY (1) 

Spare 

Tampa, FL 33619 
1HCSO Radio Shop lToshiba i· 2.4 KVA (TM4-D620D634 -1 

I 2214 N. Falkenburg Road 1400 Series 
Tampa, FL 33619 I 

Temple Terrace- 124 Bullard Pkwy JToshiba � KV�UH3G2L 140C61T T 

Fire Station 1 Temple Terrace, FL 33617 1600 XP 

I 

File: Attachment (A) UPS Equipment and Site Locations Page 4 of 4 

1 

Panel 

Model No. Batteries 

!GNB M12V155FT

Rev. Date: 5/26/2016 
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ATTACHMENT B 

HILLSBOROUGH COUNTY SHERIFF'S OFFICE 

RFP 12-16 

UPS AND DC POWER SYSTEMS 

SCHEDULED MAINTENANCE AND SERVICES 

UPS SYSTEMS TEST DATA FORMS 



HILLSBOROUGH COUNTY SHERIFF'S OFFICE 

TOSHIBA UPS 

CHECKS AND TEST DATA 

SITE NAME:-------­

DATE: --------­

TECHNICIAN:-------

UPS SYSTEM 

MANUFACTURER:-----­

SERIES: ---- ---­

RATING:---------

(Included, but not limited to the followina:) 

DESCRIPTION OF UPS CHECKS 

Battery Visual Checks (Y= no case distortion) 

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

Battery Corrosion Check & Cleanina (Y=ok or cleaned) 

Record System Float Charging Voltage 

Record Individual Units Float Charging Voltage 

Record Battery String for Trending Over Time 

Battery String Voltage l@ 1 O 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:-------­

MODEL No:--------

File: Attachment (B) UPS Test Data Forms 

Tab: UPS Checklist 

S.O.No. 

RACK No. 

MODEL No. 

SERIAL No. 

PHASES: 

UPS CHECKS 

SERIAL No. 

SERIAL No. 

REMARKS & 

RECOMMENDATIONS 

Rev. Date: 2-15-2005 

Print Date: 6/7/2016 



HILLSBOROUGH COUNTY SHERIFF'S OFFICE 

TOSHIBA UPS 

BATTERY PLOT DATA- 3 PHASE 

SITE NAME:-------­

DATE: ----------

TECHNICIAN: ______ _ 

UPS SYSTEM 

MANUFACURER: _____ _ 

SERIES:--------­

RATING: ---------

Voltac e After 

1 Min 

2 Min 

3 Min 

4 Min 

5 Min 

6Min 

7 Min 

8Min 

9Min 

10 Min 

11 Min 

12 Min 

13 Min 

14 Min 

15 Min 

16 Min 

17 Min 

18 Min 

19 Min 

20 Min 

OUTPUT VOLT AGE 

A to N V 

B to N V 

C to N V 

TEST EQUIPMENT: 

MODEL No:-------­

MODEL No:--------

Voltac e 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.O. No:------

RACK No: _____ _ 

MODEL No.:-------

SERIAL No: ____ _ 

PHASES:------

Voltac e After 

41 Min 

42 Min 

43 Min 

44Min 

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 

A Float 

A Low Bat 

A Shutdown 

SERIAL No:------

SERIAL No: _____ _ 

V 

V 

V 

File: Attachment (B) UPS Test Data Forms 

Tab: Battery Plot-3P 

Rev. Date: 2-15-2005 

Print Date: 6/7/2016 



HILLSBOROUGH COUNTY SHERIFF'S OFFICE 

TOSHIBA UPS 

BATTERY PLOT DATA - SINGLE PHASE 

SITE NAME:-------­

DATE: ---------­

TECHNICIAN:-------

UPS SYSTEM 

MANUFACURER: 
------

SERIES:---------

RATING: ---------

Voltat e After 

1 Min 

2Min 

3Min 

4Min 

5 Min 

6Min 

7 Min 

8Min 

9Min 

10 Min 

11 Min 

12 Min 

13 Min 

14 Min 

15 Min 

16 Min 

17 Min 

18 Min 

19 Min 

20 Min 

OUTPUT VOLT AGE 

L1 V 

L2 V 

TEST EQUIPMENT: 

MODEL No:-------­

MODEL No:--------

File: Attachment (B) UPS Test Data Forms 

Tab: Battery Plot-1P 

Volta� e 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 

L1 A 

L2 A 

S.O. No:------­

RACK No:--------

MODEL No.:------­

SERIAL No:-------­

PHASES: --------

Volta� e 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:------

V 

V 

V 

Rev. Date: 2-15-2005 

Print Date: 6/7/2016 



ATTACHMENT C 

HILLSBOROUGH COUNTY SHERIFF'S OFFICE 

RFP 12-16 

UPS AND DC POWER SYSTEMS 

SCHEDULED MAINTENANCE AND SERVICES 

BATTERY TEST DATA FORMS 



HILLSBOROUGH COUNTY SHERIFF'S OFFICE 

STATION BATTERY CHECKS 

BATTERY TEST DATA 

SITE NAME:---------­

DATE: ----------­

TECHNICIAN:---------

BATTERY SYSTEM: 
MANUFACURER: -------­

SERIES:----------­
RATING: ------------

BATTERY TEST DATA 
Inspection (1· Voltage 

5, 1 is Voltage Equalize 

BATIERY "Excellent" Float (Volts) (Volts) 

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 

Batterv 24 

TEST EQUIPMENT: 
MODEL No.--------­
MODEL No.---------

File: Attachment (C) Battery Test Data Forms 

Tab: GNB Individual BAT Checklist 

Visual 

Ventilation Inspection (Y)= 

(B)=Blocked Casing Fine 

SO No.--------­

RACK No.--------

BATTERY TYPE ___ _ 

MODEL No.-------
AMBIENT TEMP. ___ _ 

Inter-Cell 

Link Torque Remarks 

SERIAL No. _____ _ 
SERIAL No. _____ _ 

Rev. Date: 2-15-2005 

Print Date: 6/7/2016 



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 followino:) 

DESCRIPTION OF BATTERY CHECKS 

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) Battery Test Data Forms 

Tab: GNB BAT String Checklist 

BATTERY 
CHECKS 

SERIAL No. 

SERIAL No. 

S.O. No. ____ _ 

RACK No: ____ _ 

MODEL No: ____ _ 

SERIAL No: ____ _ 

REMARKS & 
RECOMMENDATIONS 

Rev. Date: 2-15-2005 

Print Date: 6/7/2016 



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 followinQ:) 

DESCRIPTION OF CHARGER CHECKS 

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) 
Batterv Voltage Test 

Battery Voltage (a)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) Battery Test Data Forms 

Tab: PCP CHG CHECKS 

Y/N or Actual 

Reading 

Page 1 of 2 

S.O. No.-----­

RACK No:------

MODEL No: ____ _ 

SERIAL No: ____ _ 

REMARKS & RECOMMENDATIONS 

Rev. Date: 2-15-2005 

Print Date: 6/7/2016 



DESCRIPTION OF CHARGER CHECKS 

Battery Voltage Test 
Battery Voltaqe @10 min 
Battery Voltaqe @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 functioninq 
Low Voltage Disconnect Inspection 
Check and Torque all Connections 
Clean inside and outside of Chargers 
Check and Torque all Connections 

TEST EQUIPMENT: 

MODEL No:-------­

MODEL No:--------

File: Attachment (C) Battery Test Data Forms 

Tab: PCP CHG CHECKS 

Y/N or Actual 

Reading 

SERIAL No. 

SERIAL No. 

Page 2 of 2 

REMARKS & RECOMMENDATIONS 

Rev. Date: 2-15-2005 

Print Date: 6/7/2016 



SITE NAME: 

DATE: 

TECHNICIAN: 

BATTERY SYSTEMS: 

MANUFACTURER: 

SERIES: 

RATING: 

3 De 

4 DG 

9 De 

10 De 

15 De 

16 De 

21 D e 

D 22 

e 

HILLSBOROUGH COUNTY SHERIFF'S OFFICE 

STATION BATTERY CELLS & BANKS 

UNDER FULL LOAD 

CHARGER S.O. No. 

D E9 

DE9 

D E9 

DE9 

DE9 

DE9 

1: :1 1

D6

D7 

D 12 

D 13 

D 18 

DD 19

D E9 

24

e e 

RACK No: 

BATTERY S.O. No. 

RACK No: 

MODEL No: 

SERIAL No: 

BANK VOLTAGE 

LOAD CURRENT 

e 

CELL NUMBER VOLTS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Attachment (C) Battery Test Data Forms 

Cell-Bank-Load 

Rev. Date: 2-15-2005 

Print Date: 6/7/2016 

Volts 

Amps 



HILLSBOROUGH COUNTY SHERIFF'S OFFICE 

STATION BATTERY CELLS & BANKS 

SITE NAME: 

DATE: 

TECHNICIAN: 

BATTERY SYSTEMS: 

MANUFACTURER: 

SERIES: 

RATING: 

D D 6 

e E& 

7 D D e E& 

18 D D e E& 

D D 19 

e E& 

CELL NUMBER VOLTS 

1 

2 

3 

4 

5 

6 

7 

8 

Attachment (C) Battery Test Data Forms 

Cell-Bank-Load 2 

UNDER FULL LOAD 

De D E& 

De D E& 

De D E& 

De D E& 

CELL NUMBER VOLTS 

9 

10 

11 

12 

13 

14 

15 

16 

CHARGER 5.0. No. 

RACK No: 

BATTERY 5.0. No. 

RACK No: 

MODEL No: 

SERIAL No: 

BANK VOLTAGE 

LOAD CURRENT 

01: :1 1

D D 12

e E& 

D D 13

e E& 

D 1: :1 24

e 

CELL NUMBER VOLTS 

17 

18 

19 

20 

21 

22 

23 

24 

Rev. Date: 2-15-2005 

Print Date: 6/7/2016 

Volts 

Amps 

e 

� 



HILLSBOROUGH COUNTY SHERIFF'S OFFICE 

STATION BATTERY CELLS & BANKS 

FLOAT VOLTAGE 

SITE NAME: ______ _ 

DATE: _______ _ CHARGER 5.0. No. 

TECHNICIAN: _____ _ 

BATTERY SYSTEMS: 

MANUFACTURER: ____ _ 

SERIES:-------­

RATING: --------

1 
e 

4 DDD 
9 DDD 
10 DD D 12

1
5 D D

G

D
E&

E& EB e e 

16D 
e D D 

21 D D D e E& e 

D D 
E&

22 
e e e E& 

Attachment (C) Battery Test Data Forms 

Cell-Bank-Float 

13 

18 

19 

24 

RACK No: 

BATTERY 5.0. No. 

RACK No: 

MODEL No: 

SERIAL No: 

BANK VOLTAGE 

LOAD CURRENT 

CELL NUMBER 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Volts 

Amps 

VOLTS 

Rev. Date: 2-15-2005 

Print Date: 6/7/2016 



HILLSBOROUGH COUNTY SHERIFF'S OFFICE 

STATION BATTERY CELLS & BANKS 

SITE NAME: 

DATE: 

TECHNICIAN: 

BATTERY SYSTEMS: 

MANUFACTURER: 

SERIES: 

RATING: 

D D 6 

e E9 

7 D D e E9 

18 D D e E9 

D D 19 

e E9 

CELL NUMBER VOLTS 

1 

2 

3 

4 

5 

6 

7 

8 

Attachment (C) Battery Test Data Forms 

Cell-Bank-Float 2 

FLOAT VOLTAGE 

De D E9 

De D E9 

De D E9 

De D E9 

CELL NUMBER VOLTS 

9 

10 

11 

12 

13 

14 

15 

16 

CHARGER 5.0. No. 

RACK No: 

BATTERY S.O. No. 

RACK No: 

MODEL No: 

SERIAL No: 

BANK VOLTAGE Volts 

LOAD CURRENT Amos 

01: :1 1

D D 12

e E9 

D D 13

e E9 

D 1: :1 24

e 

CELL NUMBER VOLTS 

17 

18 

19 

20 

21 

22 

23 

24 

Rev. Date: 2-15-2005 

Print Date: 6/7/2016 

e 

� 



ATTACHMENT D 

HILLSBOROUGH COUNTY SHERIFF'S OFFICE 

RFP 12-16 

UPS AND DC POWER SYSTEMS 

SCHEDULED MAINTENANCE AND SERVICES 

TOSHIBA UPS SYSTEMS 

SPECIFICATIONS 



TOSHIBA 6F3K0492 

{5) 

I 
I 

'5 
Q. 

� 
� 
i5 
CD 

'5 
Q. 

::i 
0 

c 
QI 

E 
C: 
e 
'> 
C: 

UJ 

Cl) 

C: 
0 

a. 
0 

Model number I TM4-D6500634 

Rated output capacity 50 kVA/40 kW 

External dimensions, weight 1,000W x 8700 X 1,500H mm (39 4 x 34 3 x 59 1 1n): 850 kg ( 1 .870 lb) 

Rated voltage 120/208 V 
Voltage variat ion +10%10 -25% r·i
Rated frequency 60 Hz

Frequency variation ±5%
Number of phases/wires 3 phases/4 wires (neutral wire is necessary)

·Power factor More than 90%
Required Input kVA 62.5 kVA maximum 

Walk-in function From 20% to 100% over 5 seconds
Inrush current Less than 6 times rated current under synchronous

operation (input and output) 
Current limit 125% maximum 

·Harmonic currents Less than 25% THO (total harmonic d1stort1onJ 

DC voltage range 259 Vto 387 V 
·Floating-charge regulation ±2.0% (lloa11ng charge se1 at 365 V, 2 25 V/cell) 

·Ripple voltage 2% r.m.s. 
Rated charging current 9.5 A 

Rated voltage 120/208 V 
Number of phases/wires 3 phases/4 wires 

Voltage regulation ±2% (0·100% balanced load); ±3% (100/100/0%, 100/0/0% load) 
Voltage adjustment range ±5% manually 

Phase displacement ±2' (0-100% balanced load); ±4' (100/0/0% load) 
Rated frequency 60 Hz 

Frequency regulation ±0 1 % in tree-running mode 
Frequency synchronous range ±0.5/1.0/1.5 Hz (± 1.0 Hz standard) switch selectable 

Frequency slew rate 
on PWB by qualified technician 

Slower than 1 Hz/second 
Voltage transients :t5% (100% load step change); ±5% (loss or return of input); 

(recovery time: 50 msec) ±8% (bypass to invener) 
Inverter overload capacity 125% tor 90 seconds; 150% for 30 seconds 
Bypass overload capacity 1,000% tor 10 milliseconds, 125% for 10 minutes 

Crest factor 24 
Rated load power factor 0.8 lagging 

Neutral-line conductor size 1.73 times line conductor 
Harmonic voltage distortion 3% THO /100% linear load); 5% THO (100% rectifier load) 

Inrush current protection Automatic transfer to bypass. and then retransler to inverter 

·Efficiency acldctac: 86%; dc/ac: 90% 
Heat loss to be removed 5,750 kcal/h (22.170 B1u/h) 

• Audible noise 65 db (A) at 1 me1er (3.3 11) from the unit's front panel 

Operating temperature o· to 40'C (32' to 104'F); optimal operation: 25'C (77
°

F) 
Operating humidity Less than 90% RH (no condensation)

Altitude Less than 1,000 meters (3.300 11) 

1) Equalizing (refresh) charge •· increases banery charging vohage 
2) RS232C communication interlace

Items marked with an asterisk(') are spec1f1ed at rated conditions unde1 balanced linear load 

( .. ) When 1npu1 voltage 1s between -15% and -25% con�nuously. output capacity should be kept with,n a range of 100% to 

75% of rated output Thus 1f input 1s · t5% below rated voltage, 100% output 1s acceptable However, if input falls to ·20%. set 
output to a maximum ol 87 5% of rared capacity: ii input falls to -25%. set output to 75% of rated capacity and so on 

4000 Series UPS - Instruction Manual 11 
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Model number 

Rated output cnpaclty 

External dimension!!, weight 

Rated voltage 
Voltage variation 
Rated frequency 

Frequency variation 
Number of phases/wires 

'Power factor 
Required Input kVA 

Walk-In function 
Inrush current 

Current limit 
"Harmonic currents 

f 
I 

TM4-06200634 

20 kVA/16 kW 

600W x 870[ x 1, 1 OOH mm (23 6 x 34 3 x 43 3 in) 380 1--g (638 lo) 

120/206 V 
•10% to -25% ("') 
60 Hz 
i5% 

-------

3 phases/4 wires (neutral wire 1s necessary) 
More than 93% 
25 kVA maximum 
From 20% to 100% over 5 seconds
Less than 6 times rated current under synchronous

operaiion (inpu, and outpU1) 
125% maximum 
Less than 25% THD (1otal harmonic d1stornon) 

I � I
DC voltage range 259 V to 387 V 

_J
I � 'Floating-charge regulation i2 0% (floattng charge set at 365 V. 2.25 Vlcell) 

iii "Ripple voltage 2% r m.s 
CD I Rated charging current 3.8 A 

1----� 

:5 
.9-

I 
I 

I 

e 
·;:

Ill 
C: 

.2 
Cl 
0 

Rated voltage 120/208 V 
Number of phases/wires 3 phases/4 wires 

Voltage regulation ±2% (0-100% balanced load); :t.3% (100/10010%, 100/0/0% load) 
Voltage adjustment range ±5% manually 

Phase displacement :t.2· (O· 100% balanced load), ±4 · ( 1 00/0/0% load) 
Rated frequency 60 Hz 

Frequency regulation ±0 1% in tree-running mode 
Frequency synchronous range ±0 S/1.0/1 .5 Hz (± 1 O Hz standard) switch selectable 

on PWB by qual1f1ed technician 
Frequency slew rate Slower than 1 Hz/second 

Voltage transients ±5% (100% load step change). ±5% (loss or return of inpur). 
(recovery time: 50 m!lec) ±8% (bypass to inverter) 
Inverter overload capacity 125% lor 90 seconds; 150% tor 30 seconds 
Bypass overload capacity 1,000% for 1 O milliseconds, 1 25% for  1 O m1nu,es 

Crest !actor 2.8 
Rated load power factor 0.8 lagging 

Neutral-line conductor size 1.73 times line conductor 
Harmonic voltage distortion 3% THO (100% linear load); 5% THO (100% recufler load) 

Inrush current protection Automatic transfer to bypass. and then retransfer to irwener --
'Efficiency ac/dctac 86%; dctac· 90% 

Heat loss to be removed 2.300 kcal/h (8,700 B1u/h) 
----

'Audible noise 60 db (A) at 1 meter (3 3 ft) from the unit's front panel 
---

Operating temperature o· to 40'C (32' to 104'F): op11mal operation· 25·c (77'FJ 
Operating humidity Less than 90% RH (no c ondensation)

Attitude Less than 1,000 m eters (3.300 ft) 
---

1) Equalizing (refresh) charge •· increases banery charging voltage 
2) RS232C c ommurncat1on interlace 

---
Hems marked with an aster.sk (') are soec1fted at rated cond1Uons unoer balanced linear load 
, .. ) When 1'1put voltage IS between 15% and 25% conbnuously. output capacity should be kept w1U11n a I ange 01 100% to 
75% ol rated output Thus 11 input 1s 15% below rated voltage. 100% output 1s acceptable However 11 input lalls to 20% 
set output lo a maximum of 87 5% 01 rated capacity 1l 1nput tails to -25% set output 10 75% of ra1ed capacity. and so on 

4000 Series UPS - Instruction Manual 

I 
I 
I 
I 

9 



TOSHIBA 

5.0 Specifications 

5.1 XL Plus Series Specifications 

MOD[L NUMBER UC3G2L 1 OOC6( 1) UC3G2L 1 :?OC6( 1 J UC3G2L 180C6( I) 

CAPACITY 10 kVA (7 kW) (') 12 kVA (B 4 kW (') 18 kVA (12 6 kWt (•) 

lnpu1 lnpu1 voltage Single pl1asc 208"240 Vac • 10°. to 30°- (outp111 Cilpilc1ty rno11ced 

whcr 111p�: vollaye ,� l>elow 85°, ol 240 Vac:) 

Input t•equency 47 10 53 Hz 57 to 63 H1 

lnp11t capacity 10 kVA 12 kV.t. 18 kVA 

Input power factor More 111an O 95 lagging 

Input har mon,c d,stort,on Less lhan 10°c (1yp) 

BattE>ry Battery rated voltage 180 Vdc 216 Vd: 216 Vdt: 

Batte·y oack1.,p •,•ne wnen fully chargeo 7 mms at lull load ( • • 1 

wnh o l pow£:• lacta< ano 77 r (25" CJ 20 m ns at hall load 1· • J 

Recharge tome Max,muro, 24 hrs to 1 OO<,. 90<\, on 10 hrs ( ... ) 

Type ol 1Jatte11es Sealed lead acid maintenance free 

Ou1r111 Outpu1 voltage Single phase 2401208, 120 volts 

Output voltage regulation _. 3%1 3� •. steady state (durong normal or battery backup operation) 

Output trequency 60 H7 = O 1 Hz 111 free running mode (line sync range = 1 O Hz) 

Output voltage waveform Computer grade sine wave. less than 3 % total harmonic d1slort1on 

w,111 linea• load 

Rated load power factor o 7 lagg,ng 

Voltage transient charactenshc :!:8% unde, 100% load step change 

Rated output current (rms) 41 6 A 50 A 75 A 

Maximum peak output current (peak) 125 A 150 A 225 A 

Inverter overload capacity 125% for 1 minute. 150% for 30 seconds 

Bypass overload capacity 1 25�. tor 1 O minutes 1000% tor 1 cycle 

Crest facior 3 0

Environment Operating temperature 32 10 104 F (0 to 40 C) 

Storage temperature -4 to 104 ° F (-20 to 40' C) 

Operating hum1d1ty 30 to 90•,.,_ no condensation 

Altitude Less than 3300 ft (1000 m) above sea level (" .. ) 

E><ternal d1rnens1ons 17 7W>39 •H•31 50,n 

(450W, tOOOHx800UmmJ 

Weight 584 2 lb (265 kg) 705 5 lb (320 kg) 956 8 lb (434 kg) 

Acoustical noise 55 dB (A) max output measured 3 3 ft (1 m) from front panel 

Elf1c1ency (ac-dc-ac) Greater than 85% 

Heat generahon 4220 Btu 5060 Btu 7580 Btu 

Swnches Bypass switch Manual bypass provided 

Bypilss 1ransfe1 switch Static switch standard (transfer llme less than 4 mS) 

Automatic retransfer switch Provided (this funcuon can be disabled) 

Interface IBM AS/400 compatible s,gnals Signals (1) UPS on (2) UPS banery low (3) UPS bypass active 

(normally open contacts) (4) utlhly failure 

RS232C ASCII interface Provided 

Options Novell local area network Contact Toshiba tor details on these options 

SNMP Network 11.dapter 

('J Input/output t1gures rated for 240 volts 0,1tput w,11 be reduced at 208 volt input 01 outµut 
( .. ) Battery backup time may vary depending on the operating cond,11ons and ambient 1emperature at lhP mstallahon site 
(· .. )An 1n11,a1 charge t,me of 24 hrs 1s necessary to obtain prope1 battery performan::e level betorP unit ,s placed in opcrat•on 
(' .. ') At 6600 fl (2000 m) above sea Jew• output capacity should be de,ated by 3•.., 

Novell ,s a registered tradArnark ol Novell Inc IBM ASl400 1s a reg1ste1ed trac1P.mark oi lntPrnat,onal Bus,nes< Machines 

5 · 1 



lOSHIBA 

5.0 Specifications 

5.1 XL Plus Series Specifications 

MODEL NUMBER 

CAPACITY 

l�pu' lnp.Jt voltage 

Input frequency 

Input capacity 

lnµut power faclor 

Input harmonrc d1stort1on 

Batte•y Battery rated voltafle 

B<lllt:ry bac�up 1,me when ful1y cha•ged 

w :1 o 7 P"""' tac.10• and n r (25 C) 

Recharge tune 

Type of batteries 

Outp1JI 011lput voltage 

Output voltage regulation 

Output frequency 

011lput voltage waveform 

Raied load power factor 

Voltage transient charactens11c 

Rated output current (rms) 

l..lax1mum pea� output current (peak) 

lnvener overload capacity 

Bypass overload capacity 

Crest factor 

Environment Operating temperature 

Storage temperature 

Operatrng hum1d1ty 

Altitude 

External d1me11s1ons 

Weight 

Acousttcal noise 

Ef11c1ency (ac de ac) 

Heat generation 

Switches Bypass switch 

Bypass transfer switch 

A1Jtomat,c retransfer switch 

lnter1ace IBM AS-400 ,. compatible signals 

(normally open cont11c1s) 

RS232C ASCII interface 

Opt,ons Novell • local 111ea network 

SNMP Network AclApter 

UC3G2L 024C6 UC3G2L036C6 UC3G2l 0130C6 

2 4 kVA (1 68 kW) ('J 3 6 kVA (2 5� 1-.W) /') 6 l'VA (4 2 �W/ ("l 

S1ng1c pt1ase 20a.·240 Va:: -1 t 0°, to -30° • 

45 to 65 H7 

2 4 �VA 3 6 kVA C kVA 

Approxrmate unlly (0 98 10 1 O lagging) 

less than 5�. (typ) 

96 Vdc 14� Vdc. 216 Vdc 

7 mrns at full load (' •) 

30 mms at hal1 loao ( .. l 

Maximum 24 hrs to 1 oo�. 90�c in 10 hrs ( .. 'I 

Sealed lead acid maintenance free 

Single-phase 240/208•120 ,olts 

� 3%. steady state (during normal or battery backup operation) 

50.'60 Hz :: 0 1°0 rn tree running mode (line sync range ::. 1 0°,i,) 

Computer grade sme wave. less than 3 o�. total harmonic distort1or 

with linear load 

0 7 lagging 

::.8�. under 1 oo•,. load step change 

10 0A 15 OA 

30 0A 45 OA 

125•.., for I minutes I so•. for 30 seconds 

125•,., for IO minutes 1 ooo�. for 1 cycle 

3 0

32 to 104 F (0 to 40 C) 

4 to 104 r ( 20 to 40 C) 

30 to 90% no condensation 

Less than 3000 11 (1000 m) above sea level 1••••) 

9 ow,22 ?th?7 20,n 9 9W,"22 2H x?7 20,n 

(2!>0W • !>Mt I• 6900 mm) 1250W • �H • 6900 mm) 

175 lb (80 0 kg) 220 lb (100.0 kg) 

25 OA 

75 OA 

9 9V>/x2S OH ,31 6Din 

t250W • 70011 x 7900 mmi 

321 lb (1460 kg) 

50 dB (A) max output measured 3 3 ft (1 m) from front panel 

Greate, than 85°,. 

300W (1030 Btu/hr) 450W (1550 Btu/hr) 750W (2580 Btu/hr) 

Manual bypass provided 

Stal1c switch swndard (transfer lime less than 4 mS) 

Provided (this function can be disabled) 

Signals (1) UPS on (2) UPS battery low (3) UPS bypass active 

(4) utility failure 

Provided 

Contact T osh1ba for details on these opttons 

(') lnput'Output figures ialect lor 240 volts Output capacity will bf- reduced when input voltaye 1s beloN 204 volt� 
(' •) Battery backup tune may vury depe11drng on the operatmg cond1t1ons and ambient temperature at the rnstallahor s111, 
(' • • J An 1nthal charge time of <'4 hrs 1s neces.o;ary to obtain proper battery performance level llelor.: unit rs placed 111 oµerat on 
(' .. ') At 6000 11 (2000 m) atiove sea level. output capacny should be derated by 3�c 

Novell,. 1s a reg,slt'red trd(lema•k o! Novel! Inc IBM AS 400 .1s a re,g,stered tradmnar� of l11u<11111t,0111:I Huo;ine«� Mnch,•ws Inc 
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>> 4400 SERIES

NEXT GENERA 0 TECH 0 GY. 

MODEL 

INPUT 

OUTPUT 

BATTERY 

ENVIRONMENT 

The Toshiba 4400 Series uninterruptible power system (UPS) is the next-generation 

three-phase UPS. The double-conversion, all insulated-gate bipolar transistor 
(IGBT) 4400 Series UPS features a digitally controlled IGBT input rectifier, an 
intelligent low harmonic pulse-width modulation (PWM) output, state-of-the-art 
electronic battery isolation circuitry, and an easy to navigate local touchscreen 
interface. The small footprint and total front access mechanical design requires 
zero rear clearance and includes features such as top, bottom, and/or side cable 
entry, standard sized air tilter provisions, and lockable keyed doors. Customization 
is available through a number of options, such as internal battery backup, internal 
transformers for specific voltage applications, and remote monitoring with the 
Toshiba RemotEye® 4 multi-protocol UPS monitoring solution. 

Model Number 

Capacity 

Topology 

Vollage (Standard) 

Voltage Range 

Power Factor 

Current THO 

Frequency 

Vollage (Standard) 

• 0.9 Power Factor
High Efficiency

• Small Footprint
• Easily Installed

15 kVA 
(13.5 kW) 

20 kVA 
(18 kW) 

25 kVA 
(22.S kW) 

True On-Line, Double-Conversion. AII-IGBT Technology 

2081120V Three-phase, Four-Wire • Ground lnpul 

• 15% 10 • 10% (Wilhoul Using Batte,y) 

> 0 98 

< 5% at 100% Load 

50 ±5 Hz, 60 ±5 Hz 

2081120 V: Three-Phase, Four-Wore • Ground 

30 kVA 
(27 kW) 

SO kVA 
(45 kW) 

Frequency 50/60 Hz. :tO 1% Aulo·Sensing Standard (S0/60Hz Seleclable, for use as Frequency Converter) 

Voltage Regulation :t2.0% 

Power Faclor 0 9 lagging 

Overload 
Inverter· 125% for 90 Seconds, 150% for 30 Seconds 
Bypass· 125% for 10 Minules. 1000% for 10 Milliseconds 

oc Link 288 voe 

Ripple Vollage < 0.5% DC 

Temperalure Range 32' to 104'F (0° lo 40°C) 

Relative Humidily 5% lo 95% Non-Condensing 
------'--- -- . --

Heat Aejeclion 
4556 6074 

BTUs/Hour BT Us/Hour 

FuH·Load Efficiency 91 0% 

25% Load Ettic,ency 88.8% 

7395 
BTUs/Hour 

Allitude 3300 fl. (1000 m) Maximum Wilhoul Derating 

9111 
BTUs/Hour 

15.186 
BTUs/Hour 

80 kVA 
(72 kW) 

24,297 
BTUs/Hour 

___________ 
A
_
,
_
r 
_
Fi

_
ll

_
ra

_
tio

_
n 
____ 

Airllow Front 10 Top wilh Provisions lor Fronl·Located Air Fillers 

DIMENSIONS 

COLOR 

MONITORING 

OPTIONS 

STANDARDS 

WARR ANTY 

SERVICE 

Dimensmns 20 12· (W) • 37 4" (D) • 65 06" (H) (511mm x 950mm x t653mm) 

Weight 720 lbs (326 kg) 

O'Brien Black (Textured Powder Coal) 

32 1· (W) x 31 8" (D) x 73 6" (H) (816mm x 
807mm x 1870mm) 

1350 lbs (612 kg) 1500 lbs. (680 kg) 

Touchscreen Operalor lnlerlace. UPS Status N/0 Dry Contacts. AS232C lnlerlace (Oplional AemotEye' 4 Intelligent Monoloring System) 

Infernal Battenes, Transformers, Dual-lnpul Feed, RemolEye• Intelligent Monitoring Syslem, Remele Status Alarm Panel. Air Fillers 

UL 1778, CUL, IS09001. IS014001 :2004, ANSI C62 41 (IEEE 587), NEMNPET· 1993. CE, IBC. & CBC (OSHPD) 

3· Year On-Sile Warranly; 5· Year Warranty Available; See Toshiba Warranty Polley for Full Dc1a,1s 

24-Hour. 365-Day Technical Support 1·877·867-8773 

1so1a1,on and Auto Transformer Op/Ions for Input Voltage Conversion 
Auto Transformer Options for Output Vonage Conversion 

Unit Weigh/ Not Including Internal Banery and Transformers 

Specifications subject to change w,tt>aut notice. 

1-
1 



4400 SERIES >>> 

> OPTIONS & ACCESSORIES

BATTERY CABINETS 

Matching battery cabinets with Valve-Regulated Lead Acid (VALA) batteries provide uniform installation appearance with 
various run times. The Toshiba 4400 Series UPS works equally well with either VALA or flooded-cell battery backup. 

AUXILIARY CABINETS 

Matching auxiliary cabinets are available for uniform installation appearance. Options include maintenance bypass switch 
(MBS), power distribution, and subfeed breakers. 

UPS MONITORING 

AemotEye® 4 offers real-time control, monitoring, and analysis of UPS operation. The quick and easy-to-use software can 
automatically initiate an orderly shutdown to connected servers to minimize any risk of data loss . RemotEye® 4 also features 
a first-ever mobile website for monitoring UPS status updates on-the-go. Universal communications protocols compatible 
with RemotEye® 4 include Modbus TCP & RTU, BACnet IP & MSTP, HTIP/HT TPS , and SNMP. Compatibility with 1Pv6 
also is included. 

4400 Series UPS Diagram 

Optlonal 
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ATTACHMENT E 

HILLSBOROUGH COUNTY SHERIFF'S OFFICE 

RFP 12-16 

UPS AND DC POWER SYSTEMS 

SCHEDULED MAINTENANCE AND SERVICES 

PCP TWIN PACK PLUS 

DC POWER SYSTEMS 

SPECIFICATIONS 



,8 power conversion products, lie
- T k «cl�cJ.t u""ffl4.""1 TH

® 

A3167 

® 
Bulletin: 368F 

ISO 9001 

TwinPack Pl"4®
- CE

23" (58 cm) Wide Shelf 19" (48 cm)Wide Shelf 

The TwinPack Plus®-CE DC Power System is the latest innovative modular DC power product offered by PCP. TwinPackP/us® 

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 I 0.5'' (27 cm) H x 23" (58 cm) W x 24" (61 cm) D. It 

weighs 49 lbs. (22.7 kg.). The three-across shelf is 10.5'' (27 cm) H x 19" (48 cm) W x 24" (61 cm) D, and weighs 45 lbs. (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. PIN 

0000880283, 7 /16" ( 11 mm) 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 - IO" (25 cm) high x 5" ( 13 cm) wide x • Each rectifier includes an integral fan for horizontal (front

15" (38 cm) deep. to back) fan cooling. A red fan fail LED is provided. If
• 24 lbs. ( l 0.90 kg.) net weight. the fan fails, the rectifier fail alarm and LED will activate.

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).

Fan is field replaceable.

EMC 
• The system (shelf and rectifier module) meets FCC Part 15,

Subpart B, Class A. Also complies with the Generic Standard

EN5008 l - l  ( 1992). The system complies with IEC-1000-3-2

conducted harmonic currents O to 2 kHz. Also complies with

EN55022, Class A: EMC conducted 0.15 mHz - 30 mHz.

EN55022 Class A: EMC radiated 0.03 - 16 Ghz.

Audible/Acoustic 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.
power conversion products, lie 115 erick street crystal lake, illinois 60014-4533 

phone (815) 459-9100 phone (800) 447-3484 fax (815) 459-9118 fax (800) 526-2524 e-mail: info@pcp.com 

domestic 24-hour service helpline (800) 435-4872 international 24-hour service helpline 1 (815) 479-0682 



TwinPackP/us® 

-48 VDC/800A Power System.

-. 

.... 

Specification Compliance 

TwinPack Plus® 

+24/-48 VDC Power System.

• Rectifier and shelf comply with the seismic requirements

ofTelcordia Technologies GR-63-CORE (Zone 4).
• Complies with applicable portions ofTelcordia

Technologies GR-947.

Immunity 

The rectifier and mounting shelf system meets the Telcordia Tech­

nologies immunity criteria stated in GR-I 089-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). 

IECI000-4-2: ESD Level 4; 8kv contact, 

l 5kv air discharges. 

IECI000-4-3: RF field immunity: Level 3; IOv/m. 

IEC I 000-4-4: Electrical fast transient/burst 

immunity: Level 4; 

ac input: 4kv, 2.5khz 

de output: 4kv, 2.5khz 

control lines: 2kv, 5khz 

IECI 000-4-5: Surge immunity test 1.2/50µs 

(voltage) 8/20µs (current): Level 4; 

ac input (line to line): 2kVpk 1.2/50 (8/20)µs 

ac input (line to gnd): 4kVpk 1.2/50 (8/20)µs 

de output (line to line): 2kVpk 1.2/50 (8/20)µs 

de output (line to gnd): 4kVpk 1.2/50 (8/20)µs 

control signals (line to gnd): 0.5kVpk 1.2/50 (8/20)µs 

ANSI/IEEE C62.41-1991. Recommended Practice on Surge 

Voltages in Low-Voltage AC Power Circuits. IEEE Location B3/ 

Cl both combination waveform (1.2/50µs - 8/20µs) at 6.0 kV, 

3.0 kA and ring waveform (0.5µs - 100 kHz) at 6.0 kV, 0.5 kA. 

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

1500 Watt Modules: 85 to 264 VAC, 45 - 65 Hz.

Output Voltage Range 
• Output voltage range is 4 7 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); I OOA (±24 VDC). 

1500 Watt Modules 25A (-48 VDC); 50A (±24 VDC); 

IOOA (+12 VDC) (non-CE). 
• Output current limit is set at I 05% of rated current. The

rectifier will protect itself from an output short circuit by

limiting the output current to I 05%. 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 I 00% load.
• .995 Power factor at full load and nominal input.

Harmonic Distortion 
• <5% Total harmonic current distortion (50% to I 00% load),

3000 watt models.
• <9% Total harmonic current distortion (50% to I 00% 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 
• Filtered output (measurements taken with resistive load - no 

battery). All units are less than the values stated below:
• 26 dBm-c measured on a 3A noise set or equal.
• 19 mV RMS between O and 10 MHz;

5 m V RMS between O and 100 kHz.
• 200 mV peak-to-peak from O to I 00 MHz.
• 100 mV peak-to-peak from O 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 I 0% 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 tum 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 
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Ordering Information. 

TwinPack P/us® -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 lbs. 

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 lbs. 

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

2. Order PIN 0000880283, 7/16" (11mm) Nut Driver for final installation of each rectifier module.

3. Order filler panels separately - PIN 2311211643.

Rectifier Modules (UL Recognized Component. For installation in Twin PackP/us® -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 P24N!OOTC-CE 9155100221 176 to 264 VAC, 45-65 Hz + 24 VDC/ I 00 Amps

MOD P24IOOTC-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 Pl2NIOOTC* 9155100126 +12 VDC/IOO 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 P24IOOTC-CE -24 100 16.9 14.3 13.5 12.4 

MOD P24N I OOTC-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 

Model DC DC 85 

Number Volts Amps VAC 

MOD Pl2NlOOTC* +12 100 17.5 

MOD P2450TC-CE -24 50 I 7.5 

MOD P24N50TC-CE +24 50 17.5 

MOD P4825TC-CE -48 25 16.9 

Heat Dissipation. 

Rectifier Output Power Input Voltage 

Model Number (watts) (amps) 

MOD P24100TC-CE 2600 240 

MOD P24NIOOTC-CE 2600 240 

MOD P4850TC-CE 2600 240 

MOD P2450TC-CE 1300 240 

MOD Pl2NJOOTC* 1300 240 

MOD P24N50TC-CE 1300 240 

MOD P4825TC-CE 1300 240 

AC Input Amps @ 1300 watts output 

120 

VAC 

12.4 

12.4 

12.4 

12.0 

BTU/Hr. 

1040 

1040 

980 

520 

520 

520 

490 

176 208 220 240 

VAC VAC VAC VAC 

8.5 7.2 6.8 6.2 

8.5 7.2 6.8 6.2 

8.5 7.2 6.8 6.2 

8.3 7.0 6.6 6.0 

Notes: 
1. The Twin Pack Plus® -CE rectifier system

can be configured in many variations of DC 

power systems up to 5,000 Amps. Contact the
factory or your local sales agent for plant

configurations.

2. Each rectifier will provide a full 3000 watts

(or 1500 watts) of power output. These
measurements are stated at 2600 watts (or

1300 watts) as these are the typical operating

levels.
* Does not carry the CE Mark.
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PCP's Mini Power System (MPS) is another unique, 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. 
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Figure 1. Front view of MPS (door closed). 
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Figure 2. Inside view of MPS (door open). 
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Rectifier Features 

• 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 Oto 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 

Model Number Part Number Description 

• Remote Sensing.
• Rectifiers and Rectifier Shelves UL Recognized, tested and 

certified to NEBS Level 3. 

Monitor/Distribution Panel Features 
• Auto Set-Up of Rectifier Output Voltage: Single adjustment

sets output voltage of all rectifiers.
• 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.
• Alarms: Maximum of four sets of Form "C" contacts (user 

definable) of any of the following.
• 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.

• Low DC Voltage Load Disconnect (optional) - 80 Amps.
• Battery Terminations for 3 strings (#8 AWG), 2 strings

(#4 AWG), or 1 string (1/0 Wire).
• Maximum of three (3) temperature probes for monitoring

internal battery temperature during temperature
compensation battery charging. Probes must be ordered
separately. 

MPS-lL 8804821024 19" Monitor and Distribution Shelf with one RS-1 Rectifier Shelf and Low Voltage 

Load Disconnect 

MPS-lL 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) 

1345110100 10 1345120210 24 (2x 12A) 

1345115101 15 1345160210 32 (2x 16A) 

Temperature Probes (for temperature compensation battery charging) 

Part Number 

0000926862 

Maximum per System Battery Post 

3 

power conversion products, lie 
115 erick street 
crystal lake, IL 60014-4533 USA 

phone: 815-4 59-9100 
fax: 815-459-9118 
www.eltekenerov.com 
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Warranty 

PCP's standard warranty applies. 
See Bulletin 707. 
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,a\ UL Recognized Component



11.0 Protective Module covers 

Each module is provided with a transparent protective cover 
to help prevent accidental contact with live module electrical 
connections, and to provide easy visual access to the system. 

When all system assembly has been completed, as well as 
initial testing including initial charge and cell float voltage 
readings, all covers should be installed. Covers should remain 
in place al all times during normal operation of the battery 
system. 

11.1 Transparent Cover Installation 

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

The cover is then installed by grasping it so that the GNB logo 
is upright. Place the top feet of the cover legs onto the top 
tray channel. Then compress the legs by pushing up on the 
bottom of the cover while positioning the bottom feet of the 
cover legs onto the bottom tray channel. Slowly release the 
cover to allow the cover to slide in place (see Figure 24). 

SECTION 12 

12.0 Initial Charge 

Batteries lose some charge during shipment as well as during 
the period prior to installation. A battery should be installed 
and given its initial charge as soon after receipt as possible. 
Battery positive (+) terminal should be connected to charger 
positive ( +) terminal and battery negative (-) terminal to 
charger negative (-) terminal. Failure to perform the initial 
charge within the limits slated in section 4 will affect the per-
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Constant voltage is the only charging method allowed. Most 
modern chargers are of the constant voltage type. 

Determine the maximum voltage that may be applied to the 
system equipment. This voltage, divided by the number of 
cells connected in series, will establish the maximum volts per 
cell (VPC) that is available. 

Table B lists recommended voltages and charge times for the 
initial charge. Select the highest voltage the system allows to 
perform the initial charge in the shortest time period. 

TABLE B 

INITIAL CHARGE (77°F) 
CELL VOL TS TIME-HRS(Minimum) 
2.30 24 
2.35 12 

NOTE: Time periods listed in Table 8 are for 77°F. For other 
temperatures a compensation factor of .003 Vl° F (.0055 V/°C) 
per cell is recommended. The minimum voltage is 2.20 VPC, 
temperature correction does not apply below this voltage. 
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v corrected= V25°C - (( T actual-25°C) x ( .0055V/°C)) or 
V corrected = V77°F - ((T actual-77°F) x (.003V/°F)) 

Raise the voltage to the maximum value permitted by the sys­
tem equipment, without exceeding 2.35 VPC. When charging 
current has tapered and stabilized (no further reduction 
for three hours), charge for the hours shown in the above 
table or until the lowest cell voltage ceases to rise. To 
determine the lowest cell, monitoring should be performed 
during the final 10% of the charge time. 

SECTION 13 

13.0 Operation 

13.0.1 Cycle Method of Operation 

In cycle operation, the degree of discharge will vary for differ­
ent applications. Therefore, the frequency of recharging and 
the amount of charge necessary will vary. The amount of 
charge necessary depends on the number of ampere hours 
discharged. Generally, Absolyte IIP cells require approximate­
ly 105-110% of the ampere-hours removed to be returned to 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 
rating and ambient temperatures of 25°C (77° F), are as fol­
lows: 

2.28 ± 0.02 VPC @ 0-2% DOD 
2.33 ± 0.02 VPC@ 3-5% DOD 
2.38 ± 0.02 VPC @ >5% DOD 

Due to the variety of applications and charging equipment 
(particularly in Photovoltaic systems) it is recommended that 
you contact a GNB representative when determining proper 
recharge profiles. 

13.1 Floating Charge Method 

In this type of operation, the battery is connected in parallel 
with a constant voltage charger and the critical load circuits. 
The charger should be capable of maintaining the required 
constant voltage at battery terminals and also supply a normal 
connected load where applicable. This sustains the battery in 
a fully charged condition and also makes it available to 
assume the emergency power requirements in the event of an 
AC power interruption or charger failure. 

13.2 Float Charge - Float Voltages 

Following are the float voltage ranges recommended for the 
Absolyte Battery System. Select any "volts per cell" (VPC) 
value within the range listed that will result in the series string 
having an average volts per cell equal to that value. 

RECOMMENDED FLOAT VOLTAGES (77°F) 
2.23 to 2.27 VPC 

NOTE: Recommended float voltages are for 77° F. For other 
temperatures a compensation factor of .003 V/°F (.0055 V/°C) 
per cell is recommended. The minimum voltage is 2.20 VPC, 
temperature correction does not apply below this voltage. The 
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apply above this voltage. 

TEMPERATURE CORRECTION 

V corrected= V25°C - (( T actual-25°C) x ( .0055Vl°C)) or 
V corrected= vn•c - ((T actual-77°F) x (.003V/°F))

Modern constant voltage output charging equipment is rec­
ommended for the floating charger method of operation of
GNB Absolyte batteries. This type of charger, properly adjust­
ed to the recommended float voltages and following recom­
mended surveillance procedures, wilt assist in obtaining con­
sistent serviceability and optimum life.

After the battery has been given its initial charge (refer to
Section 12), the charger should be adjusted to provide the
recommended float voltages at the battery terminals.

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 regular basis.
Monthly checks are recommended. See Section 16.0,
Records, Item 8. If battery float voltage is above or below the 
correct value, adjust charger to provide proper voltage as 
measured at the battery terminals.

13.3 Voltmeter Calibration 

Panel and portable voltmeters 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 cell voltages. These meters should be checked against a
standard every six months and calibrated when necessary.

13.4 Recharge 

All batteries should be recharged as soon as possible follow­
ing a discharge with constant voltage chargers. However, to
recharge in the shortest period of time, raise the charger out­
put voltage to the highest value which the connected system
will permit. Do not exceed the voltages and times listed in
Table C, Section 14.2.

13.5 Determining State-of-Charge 

If the normal connected load is constant (no emergency load
connected), the following method can be used to determine
the approximate state-of-charge of the battery. The state-of­
charge can be identified of some degree by the amount of
charging current going to the battery. When initially placed on 
charge or recharge following a discharge, the charging cur­
rent, read at the charger ammeter, will be a combination of
the load current plus the current necessary to charge the bat·
tery. The current to the battery will start to decrease and will
finally stabilize when the battery becomes fully charged. If the 
current level remains constant for three consecutive hours,
then this reflects a state-of-charge of approximately 95 to
98%. For most requirements, the battery is ready for use.

If the normal connected load is variable (i.e. telecommunica­
tions), the following method may be used to check the state­
of-charge of the battery. Measure the voltage across a pilot
cell (See Section 15.0 for definition of pilot cell). If the voltage
is stable for 24 consecutive hours, the battery reflects a state
of charge of approximately 95%.

lJ.b t::nects or t-1oa1 vonage 

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

M 
instability.

A float voltage above the recommended values reduces ser­
vice life. The chart below shows the effects of float voltage
(temperature corrected) on battery life.

Temperature corrected 77°F (25°C)
Float voltage per cell 

Minimum Maximum
2.23 2.27
2.28 2.32
2.33 2.37

Percent 
Reduction 
in Battery Life

0% 
50%
75%

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

"'
SECTION 14 

ffi 
14.0 Equalizing Charge 

Under normal operating conditions an equalizing charge is
not required. An equalizing charge is a special charge given a
battery when non-unifor mity in voltage has developed
between cells. It is given to restore all cells to a fully charged 
condition. Use a charging voltage higher than the normal float 
voltage and for a specified number of hours, as determined 
by the voltage used.

Non-uniformity of cells may result from low float voltage due
to improper adjustment of the charger or a panel voltmeter
which reads an incorrect (higher) output voltage. Also, varia­
tions in cell temperatures greater than 5° F (2.78°C) in the 
series string at a given time, due to environmental conditions 
or module arrangement, can cause low cells.

14.1 Equalizing Frequency 

An equalizing charge should be given when the following con­
ditions exist:

- 19 -

A. The float voltage of any cell (as per Section 15.0) is less 
than 2.18 VPC.

8. A recharge of the battery is required in a minimum time 
period following an emergency discharge.

C. The float voltage range within a string is greater than 0.10
volts.

D. Accurate periodic records (See Section 16) of individual
cell voltages show an increase in spread since the previ·
ous semi-annual readings.

14.2 Equalizing Charge Method 

Constant voltage charging is the method for giving an equaliz­
ing charge. Determine the maximum voltage that may be
applied to the system equipment. This voltage, divided by the 
number of cells connected in series, will establish the maxi­
mum volts per cell that may be used to perform the equalizing
charge in the shortest period of time (not to exceed 2.35 VPC 
applicable at 77° F, 25°C). Refer to Table C for voltages and 
recommended time periods.
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EQUALIZE CHARGE 

CELL VOLTS 
2.30 
2.35 

TIME (HOURS) 
24 
12 

NOTE: Charge volts listed in Table C are for 77 °F. For other 
temperatures a compensation factor of .003 V/0f (.0055 V/CC) 
per cell is recommended. The minimum voltage is 2.20 VPC 
The maximum voltage is 2.35 VPC. Temperature 
correction does not apply outside of this range. 

V corrected= V25°C - ((T actual-25°C) x ( 0055 Vl°C))or 
V corrected= V77° F - ((T actual-77°F) x (.003 V/° F)) 

Raise the voltage to the maximum value permitted as 
described above. When charging current has tapered and 
stabilized (no further reduction for three hours), charge 
for the hours shown in Table C or until the lowest cell 
voltage ceases to rise. Monitoring of cell voltages should be 
started during the final 10% of the applicable time period to 
determine lowest cell in the battery. 

SECTION 15 

15.0 Pilot Cell 

A pilot cell ts selected in the series string to reflect the general 
condition of cells in the battery. The cell selected should be 
the lowest cell voltage in the series string following the initial 
charge. See Section 12.0 - Initial Charge. Reading and 
recording pilot cell voltage monthly serves as an indicator of 
battery condition between scheduled overall individual cell 
readings. 

SECTION 16 

16.0 Records 

A complete recorded history of the battery operation is essen­
tial for obtaining satisfactory performance, and life. Good 
records will also show when corrective action may be required 
to eliminate possible charging, maintenance or environmental 
problems. 

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

A. Upon completion of the initial charge and with the battery
on float charge at the proper voltage for one week, read
and record the following:

1. Individual cell voltages
2. Battery terminal voltages
3. Ambient temperature
4. Optional: Temperature of the negative terminal of

each cell/unit of battery.

8. Every 12 months, a complete set of readings as specified
in Paragraph A above must be done.

C. Whenever the battery is given an equalizing charge, an

· 20

aaa111ona1 set 01 readings st1outd be taKen and recorded 
as specified in Paragraph A above. 

The suggested frequency of record taking is the absolute min­
imum to protect warranty. For system protection and to suit 
local conditions or requirements, more frequent readings 
(monthly) are desirable See Figure 25 for sample record 
form. 

SECTION 17 

17.0 Tap Connections 

Tap connections should not be used on a battery. This can 
cause overcharging of the unused cells and undercharging of 
those cells supplying the load, thus reducing battery life. 

SECTION 18 

18.0 Temporary Non-Use 

An installed battery that is expected to stand idle longer than 
the maximum storage interval (see Sec. 4.2), should be treat­
ed as stated below. The maximum storage interval is 6 
months if stored at 77°F 

Give the battery an equalizing charge as per Section 14. 
Following the equalizing charge, open connections at the bat­
tery terminals to remove charger and load from the battery. 

Repeat the above afte1 every 6 months (77° F) or at the 
required storage interval See Section 4.2 for adjustments to 
storage intervals when the storage temperature exceeds 
77°F. 

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

SECTION 19 

19.0 Unit Cleaning 

Periodically clean cell covers with a dry 2" paintbrush to 
remove accumulated dust. If any cell parts appear to be damp 
with electrolyte or show signs of corrosion, contact your local 
GNB representative. 

----·-------------� 

CAUTION! 

Do not clean plastic parts with solvents, 
detergents, oils, mineral spirit or spray 
type cleaners as these may cause crazing 
or cracking of the plastic materials. 
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I. Product Identification

MATERIAL SAFETY 

DATA SHEET 
A Division of 

�XIDE 
. .

Chcmical,Tradc Name (Identity used on label): Chcmica I Fam ii y,('Jassiticacion: 
ABSOLYTE !IP CHAMPION
Scaled Lead Acid Bancrv Electric Storage 13aucry 

Company Nam..:: Address: 
Exide T echnoloc1es 829 Parkview Boulevard 

Division or Depanmem: Lombard, Illinois 60148-3249 
GNB Industrial Power 800-872-0471

C ontact: TI I e ep ,one N b um er: 

Questions concerning MSDS Mr. Rich;inl Thompson (972) 335-2121 \-Hl 

Transponation Emergencies: Cl I EMTREC 24 hours: 
Within the United State� - Toll-free: (800) 424-9300

Outside the United Stat..:s .. Call cnllcc1: (703) 527-3887

II H . azar d ous ngre 1cnts 

CAS Limits 
MATERIAL 'Y., by Weight NUMBl:R Exposure ACGIH 

OS!IA 

Lead 67-77
Electrolyte: 

7439-92-1 0.05 mg'm-' 0.15 mg'm·' 

(Sulfuric Acid) 18-23 7664-93-9 I mg1111 3 I rngtm3 

Case Matcnal: 
Polypropylene 2-5 9003-07-0 J\'/A NIA 

Separator 2-3 N,A NIA NIA 

Copper <I H-10-50-8 I mgtm3 N'A 
Tin "-0.2 NIA 2 mg/1113 NiA 

C 'admi um 0.2-0.3 7440-43-9 0.05 mgtm3 0.05 mg/1113 

Antimony 0.2-0.-l 7440-36-0 0.5 mg1111J (). 5 111gt 1113 

II I. Physical Data 

Materials (at normal tempcratllrcsJ: Appearance and Odor: 
Electrolyte Ekctrolytc ,� a dear liquid with a sharp, p..:m:trating, pungent 

odor. 

Boiling Point (at 760 MM I lg): Melting Point: 
203° F NIA 

Specific Gravity (1120-J ): Vapor Pre�sure (mm Hg at 20°('):
1.230-1.350 10 

Vapor Density (AIR�J ): Solubility in Water: 
Greater than I 100% 

% Volatiks by Weight: Evaporation Rate ( Butyl Acetate� I): 
NIA Less than I 

IV. Health Hazard Information
Route� of Entry: 
Sulfuric Acid: Und..:r normal conditions of us..:. sulfuric acid vapors and mi�t i!IT..!lill generated. Sulfuric acid ,·apors and 1111st 
may be generated when product is 01·crl1t:ated, oxidiLcd. or othern isc proces�cd or damaged. 
Lead Compound�: Under normal conditions of use. lead dust, vapor�, and fumes are not generated. Hazardou� expn�ur..: may 
occur 11 hen product is 01 erhcated. oxidized, or otherwise nrocc�sed or damaged to create dust, 1 apor, or fumes. 
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Inhalation: 
Sulfuric Acid vapor� or mist may cause seven: rcspira101)· 1rri1at1on. Lead dust or fumes may cau�c irntat10n of upper respiratory 
tract or lum!s. 

Skin Contact: 
Sulfuri..: Acid may ..:ausc severe irritation, burns and ulcera1io11. Lead ComDounds arc not readily absorbcd throup_h the �i..in. 

Skin Absorption: 
Sulfuric Acid i� not readily ab�orbcd through the �kin. I.cad Compound� arc not readily absorbed through the �kin. 

Eye Contact: 
Sulfuric Ac1<l \apor� or mist can cau�c �e\crc irritauon. burns. cornea <lamagc and possible blindncs�. Lead Compound� may 
cause eye irritntion. 

Ingestion: 
Sulfiiric Acid may cause severe 1rrita1ion of mouth. throat. e�ophagus and stomach. Lead Compound� may cause abdominal 
pain. nausea, \·0111i1inl!. diarThca and �e\'crc cramping. Acute ingestion should be treated by physician. 

SIGNS ANO SYMPTOMS OF OVER.EXPOSURE 

Arnie Effects: 
Sulfuric Acid may cause sc, ere skin irri1a1ion, burns. damage 10 cornea an<l po��ible blindness and upper n.:sprra1ory irritation. 
Lead Compounds may cause abdominal pain. nau�ca, headaches. vomit in!!. diarrhea. severe erarnpin).! and difficultv in sli.:ening 

Chronic- Effect�: 
Sulfuric Acid may lead 10 scarring of the cornea, inflammauon of the nose, throat and bronchial tubes and possible erosion of 
1001h enam..:I. 
I.cad Compound� may cau�e anemia. damage 10 the kidney� and nervous system. May cau�c rcproducti\e harm in both males
and female�.

POTENTIAL TO CAUSE CANCER 

LeaJ Compounds - Human studies arc inconclusi\·e regarding lead exposure and an increased cancer ri�k. The EPA and 1hc 
lntcrna1ional Agency for Rcscarch on Cancer (IARC) have categorized lead and inorganic lead compounds as a 82 cla��ification 
(Prubablc'nos�iblc human carcinol!en) based on sufficiem animal evidence and madcauatc human evidence. 

EMERGENCY A.l\D FIRST AID PROCEDURES - -

Inhalation: 
Sulfi1ric Acid - Remove 10 fresh air immediately. If breathing is difficult, give oxygen. 
Lead Comnounds - Remove from exposure; gargle, wash nose and eyes and consult physician. 

Skin: 
Sulfuric Acid - flush with large amounts of water for at least 15 minutes, remove any contaminated clothing and do nllt wear 
again umi I cleaned. If acid is splashed on �hoes, remove and discard if they contain leather. Lead Compounds arc not readily 
absorbed through the �k111. 

Eyes: 
Sulfuric Acid - llush immediately with cool waler for at lea�! 15 minutes. then c,111stilt physician. 
Lead Compounds - flush immcdi:.llely w11h cool water for at least 15 minute�. then consult physic1on. 

Ingestion: 
Sulfuric Acid - givc large quanti1i1:s of water; DO NOT inducc vomiting. then consult physician. 
Lead Comnounds - consult a ohvsician. 

V F. ire an dE XO OSIOO D ata 

Flash Poilll: Flammab le Limits: 
Not annlicablc. Lower .J. I% ( Hvdrogen ).!a�) U1mcr 74.1 % 

Extinguishing Media: 
Carbon dioxide (CO?); foam; dry chemical. 

Special Fire Fighting Procedures: 
If banerics on charge. turn off power. Use po�iti\C prcssun:. sclt�containcd breathing apparatus. Water applied to clc.:1roly1c 
l!cncratcs heat and cau�es it to snlani.:r. Wear acid resistant clothing. 
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l;nusual Fire aml Explo�ion Hazard: 
I lydrogen and Li:..ygen gases arc producl'.d 111 the cells during normal battery opl'.i.Hion Llr \,ho.:11 on charge (hydrogen is highly 
flammabk and oxygo.:n ,uppons combustion) Tho.:s,: gases cnto.:r the air through the vent cap,. To avoid risk ,1f tire or explosion. 
keep sparks :rnd other sourco.:s of ignition away from the batto.:ry. and en,ure that ado.:quate \ entilation is provideJ. Do not alhJ\\ 
metallic material to simultaneously contact both th,' poslli\c and negat1n: terminal ofbatteric;. l'ollo\, manufactun:rs· 
instructions for rnstallation anti operation. 

VI. Rcactivitv Data

Stability: Conditions to Avoid: 
D � Un;tablc •= Stable Sparks and other sot1rccs of 1gnit1on. 

Prolonj!.i.:d overcharge and overheat inu. 

Jncompatibility (Material to /\\oid): 
Combination of ;ulfurie acid with combust1blcs. and orgrmic materials may cause fire and explo,ion. Also a\ oid strong reducing 
agents. most metals. carbides. chloratt:s, nitrate,;, and picrate. 
Lead Compound: Potassium. carbides, sulfide,. neroxtdcs. nhosnhorus and sulfur. 

Hazardous lkcomposition Products: I lazardous Polymcri/at1on: 
Sulfuric Acid: I lydrogen. sulfur thoxiJe. ;ul fi.ir trioxide, o- Ma) Occur a� Will Not Occur 

hydro!.!cn :,,ultide. and sulfuric acid mist. 

VII: Control l\1casures 

Engineering Controls: 
Store and handle lead acid batteries in well ventilated area:,,. 

\\'ork Practices: 
Make ccnain I ent cap� arc on tightly. Follow all manufacturcrs · recommendations whl.!n stacking or palleti7ing. Do not alk1\1 
mctallie materials to simultaneously contact both the positive and negative terminals of the batteries. U:,,e a battery carrio.:r to lilt 
a batter) or place hands at opposite corner:,, to a,oid spilling acid through the \·ents. Avoid contact with intl.!rnal components of 
the batteries. 

PERSONAL PROTECTIVE EQUIPMENT 

Respiratory Protection: 
None are requirl.!d under normal conditions. If an overcharge or overheating condition exists and concentration:,, of sulfuric acid 
mist arc known or su:,,pccted to cxcecd PEL, use NIOSH or MSHA annroved resniratorv nrotection. 

Eyes and Face: 
None arc required under normal conditions. Ir electrolyte is exposed due to damage to the cell, wear chcmical splash goggles or 
a face shield. 

Hands. l\rm, Body: 
None are required under normal conditions. If electrolyte is exposed due to damage to the cell, \\car rubber or plastic al'ld 
resistant !.!loves \\ ith elbow lenl!th gauntlet. 

Other Special Clothing and Equipment: 
None under normal conditions. If electrolyte 1s exnosed due to damal!c to the cell. wear an acid rc:,,istant apron. 

VIII. Safe Handlin!! Precautions

1 lygien.: Practices: 
Wa:,,h hands thoroughly beforo.: eating. drinking or ;rnoking after handling batteries. 
Prott:ctive Measure; to be taken during non-routine ta:,,ks including equipml.'nt maintenance: 
Charn.cd batteries can pre:,,rnt an .:lectncal hazard. Take all annrooriatc on.:cautions. 

Protecti\'e Measures to be taken during non-routine tasks including equipment maintenance: 
Not atmlicable. 

SPILL OR LEAK PROCEDURES 

Protecti\e measures to bc taken if material is released or spilled: 
Rcmo,e combu:,,tiblc matcriab and all sources of ignition. Carefully neutralize spill wnh soda ash, etc. Make ccnain mixturc is 
m:utral then collect re,idu,· and place in a drum or other suitable container with a label specifying "contains hazardous waste" or 
(if uncertain call di,tribut0r regarding proper labeling proceduro.:s). Dispose ofa:,, hazardous m1stc. lfhattery ,� leaking, plac.: 
hattcry in a heavy duty plastic bag. Wear acid resistant boots, faceshicld. chemical splash goggle; and acid rc:,,isrnnt glove,. 
DO NOT RL:LEASE UNNEUTRALIZED ACID .  
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Waste Disposal Methods: 
Sulfuric Acid: Neutralize as described above for a spill, collect residue and plac.: in a container labeled as containing ha7ardous 

Dispose of as a halltrdous waste. waste. If uncertain about labding procedure�, -:all your local ban cry distributor or listed 
contact. 

DO NOT FLUSH LEAD CONT AMINA TED ACID TO SEWER. 

Ba11erics: Send to lead smelter following applicable federal. state and local rcl!ulauons. 

IX. Other

REGULATORY INFORMATION: 
NFPA Hazard rating for Sulfuric Acid: 
Flammability (Red) = 0 lkalth (Blue) == 3 Reactivity (Yellow) =- 2 

US DOT identilication and description for this battery is: 
Ban.:ries, wet. non-spillablc. 8. UN 2800. PG Ill 
Label: Corrosive 
(Exceptions 173.159, paragraph (d), C.F.R. 49) 
For air shipments, sec International Air Transportation As�oc1ation ( IAT A) Dangerous Goods Regulation� Manual, special 
provisions A-48 and A-67. For ocean shipmcnb, reference International Maritime Dangerous Goods Code. P. 8121. 

This is to certify that the "Non-Spillablc" batteries are capable of withstanding the Vibration and Pressure Differential Test, and 
at a temperature of 55 °C, the electrolyte will not flow from a ruptured or cracked case. The batteries have been protected against 
short circuits and securely packaged. The ba11cries and outer packaging must be plainly marked "Non-Spillabk" or "Non­
Snillabk Battery". 

PROPOSITION 65 WARNING 

Battery posts, terminals, and related accessories contain lead and lead compounds. chemical!> known to the State of California to 
cause cancer and rcproductiv..: harm. Wash hands atier handling. 

The National Toxicology Program (NTP) and the International Agency for Research on Cancer (IARC) have clas�ificd "strong 
inorganic acid mist containing sulfuric acid" as a substance that is carcinogenic to humans. This classification docs not apply to 
liquid fonm of sulfuric acid or sulfuric acid solutions contained within a bancry. Inorganic acid mist (sulfuric acid misr) is not 
generated under normal use of this product. Misuse of the product, �uch as o,crcharging, may however result in the generation 
of sulfi.iric acid mist. 

Thi, product contains sulfuric acid (CAS 117664-93-9). an extremely hazardous ,ubstancc (40 CFR 35.5.30). that may be subject 
to the reporting requirements of Sections 302/304, 31 I 1312 and Section 313 (only acid aerosols including mist!>, vapors, gas, fog. 
and uthcr airborne limns) of the Superfund Amendments and Reauthorization Al·t of 1986 (SARA), and 40 CFR Pans 3.55. ]70 
and 3 72 (Community Right-to-Know). 

This product contains lead (C AS #7-09-92-1) and lead compounds, chemicals that may be subject to the reporting requirements 
of Sections 3111312 and Section J 13 of SARA, and 40 CFR Parts 370 and 3 72 (Community Right-to-Know). 

PRl:PARED BY: ENVIRONMENT Al, SAFETY AND IIEALTII DEPARTMENT 
GNl3 INOSTRIAL POWER 
829 PARK VIEW 130ULEVARD 
LOML3ARD. IL 60148-3249 

\'ENDH ·\NO Tilt RD Pf"RSONS ASSUM£' TIii- RISK 01' INJURY PROXIMATELY C/\USr:D BY Tl IE MATERIAL IF RFASONA£llf' SAFETY 

PROCEDURES ARI· NOT FOLi owr.o AS PROVIDU) fOR IN THI· DATA SllE[l .. ANO \'ENOOR SllAl L NOT RI· Ll/\BLF FOR INJURY TO 

VENDf'E OR TIIIR!) Pl:RSONS PROXt�IATEI y CAUSE!) llY ,\RNORMAL USE or TIIE M,\TERI/\L EVEN Ir Rf-ASON AllLF PR<l(TOURFS :\RF 

FOU.O\\'EO. 

ALL l'FRSONS USINU l"IIIS PRODUCl. AU. PERSONS WORKIN<, IN ,\N ARf-A WIIERI· Tl 11S PRODUCl IS USED. AND All Pr-RSOl'\S 

11:\NDL ING TIIIS PRODl"CI SI IOlJLI) BE r,\Mlll:\R \
V

il II Tl IF CON TENTS m ·1111s DATA Sll[l·T TIIIS INFORMATION SIIOUL O Bl· 

EFFEC'l l\'ELY COMt-.1UNIC,\ I FD TO EMPI.OYr-ES AND OTllf:RS WllO MIGI IT <.OMr- IN CONTACl WITII TltE PROOLICT 

\
V

llll[ I !IF tNFORMATION ,\(. ( UM ULA TEO AND SH FORTI! I IERl,tN IS BELIEVED TO BE AC'( URA TE AS OF TIii' DATE IILRf'OI. f·Xll)r: 

TEC'IINOI.OCilES M:\Kl·.S NO WARRANTY WITII Rf'Sl't·CT THERETO ANO DISCLAIMS ,\Lt LlAFIII.ITY FROM REt IAN( I TII f'Rr.(JI'\ 

IU:CIPl[N1 S :\RI ADVtsro TO<. 01\rlRM IN ,\I)\",\(\('[' 01· Nrrn TllA T Till INrORM,\I ION IS CURRFNT. Al'Pl I( t\llt F .. AND SUITABt.l FOR 

Tlll:IR P.\RTIC ULAR <. IRCUMS f:\NCf·S. 
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