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1.0
Scope of supply

This specification gives the minimum requirements for the supply of a stationary DC back up power system including charger/rectifier, battery and integrated DC distribution panel.

2.0
Standards
UL1012


: Power Units Other Than Class 2
CSA-C22.2 No.107.1
: General Use power Supplies
NEMA PE 5

: Utility Type Battery Charger

IEEE 946

: IEEE Recommended Practice for the Design of DC Auxiliary Power 




Systems for Generating Stations
EN61000-4-4

: IEC Electrical Fast Transient/Burst 
ANSI/IEEE C37.90.1
: Surge Withstand capability NEMA PE5
ANSI/IEEE STD 485
: Recommendations for sizing of Storage Lead Acid Battery
ANSI/IEEE STD 1115
: Recommendations for sizing of Storage Nickel-Cadmium Battery

Chargers approved to UL 1564 or UL 1236 are not accepted.

UL1564: Industrial Battery Chargers used to provide power for material handling trucks, tractors, personnel carriers, and similar motive equipment

UL 1236: battery chargers rated 600 volts or less and intended for household or commercial use to charge engine-starter batteries
Rectifier/Battery charger

General

a) The battery charger is to be certified to UL and CSA specifications, the battery is to be sized in accordance with IEEE and suitable to supply continuous DC power to the control and protection circuits.

b) The charger is to be suitable for all types of standby applications and to be capable of supplying the load while recharging the batteries within 8 hours to a fully charged condition.

c) The battery charger is to be a constant voltage, current limiting, using solid state SCR technology, designed to float / equalize batteries. 6 pulse controlled SCR must be used in 3 phase chargers to reduce Harmonics content on the input line. Timer and control to be static.

d) Operating temperature 0ºC to +50ºC, indoors.

e) Relative humidity 95% without condensation

f) Operating altitude to 3300 feet with no de-rating

g) Natural convection cooled except units with output greater than 130ADC

3.2
Output voltage

Output voltage to be temperature compensated. Minimum allowed voltage is 105VDC and the maximum allowed voltage is 140 VDC.
Note: 105VDC and 135VDC are dependant of the load nominal voltage and tolerance.

Equalize circuit must be embedded as such it can be activated or disactivated as per the battery specifications:

Equalize commands and timing must be available via the RS232/485 Modbus communication port

Typical sealed lead acid batteries (VRLA): No equalize is required (consult battery manufacturer)

Typical battery equalize modes: 

	Equalize start
	VRLA
	Flooded Lead Acid
	Flooded Ni-cd

	Manual
	Not required
	X
	X

	After AC input failure
	Not required
	X
	X

	Every period (60days)
	Not required
	Not required
	X

	After a current limit for 5 minutes
	Not required
	X
	X

	After a low DC bus voltage for 1 minute
	Not required
	X
	X

	Daily 5 min refresh
	Not required
	Not required
	X


	Equalize termination
	VRLA
	Flooded Lead Acid
	Flooded Ni-cd

	Manual
	Not required
	X
	X

	Automatic Post-facto: preset equalize cycle (8hrs) initiated after battery reaches equalize voltage
	Not required
	Not required
	X

	Automatic De-facto: When the charger reaches the equalize voltage
	Not required
	X
	Not required


3.3
DC regulation

Static regulation is to be (+/-) 0.5% RMS voltage from 0 to 100 % full load having a (+/-) 10 % input voltage variation and +/- 5% frequency.

3.4
Output current

Charger shall be capable of providing 110 % of rated output current on a permanent basis and factory preset to 100%.

3.5
Ripple voltage
Ripple is to be limited to 1% or less of nominal RMS DC output voltage, depending on the load ripple tolerance,  when connected to a resistive load. The battery charger must operate without being connected to a battery. 

3.6
Metering and monitoring system
Local Access: All voltage and current readings as well as all alarms and controls status shall be accessed and displayed on an interactive LCD display and protected by multilevel passwords.

AC on Green LED;

Common alarm Red LED;

Simultaneous reading of output current and voltage. Switch to toggle between current and voltage reading is not acceptable.

Battery Charge/discharge ammeter

0-100 Hour automatic/manual equalize timer with elapsed and remaining equalize time indication
Remote Access: 2 way real time Read / Write RS232 communication port shall be supplied to access all setup and status parameters though MODICON MODBUS protocol. ; All parameters, readings must be available through the RS232/485 Modbus communication port

Monitoring System:  Each alarm has a dedicated form C contact for remote annunciation. Minimum alarm shall be:

· AC fail alarm

· Rectifier fail alarm

· DC high volts alarm

· DC low volts alarm

· Equalize cycle alarm  (When applicable)

· End of discharge alarm

· Positive/Negative DC ground fault alarm

· Battery monitor alarm


3.7
Protection 

· AC and DC surge suppression as per ANSI 37.90

· AC Lightning arrester as per ANSI/IEEEC62.11

· AC input circuit breaker c/w with a cycling high DC volts shunt trip and Open circuit form C contact.

· Two (2) pole DC output circuit breaker.

· Two (2) pole Battery maintenance disconnect switch.

· 2 Pole Circuit Breaker Distribution Panel c/w 1 main circuit breaker

All circuit breakers are to be coordinated with the AC input, battery and rectifier short circuit capabilities.

3.8
Redundant chargers design requirements:

Back up system shall have two identical chargers; both chargers shall be of identical design and rating. Forced current sharing must be provided with no common circuit or control wiring between chargers to prevent One Common Point Failure.

4.0
Battery

Number of cells:

The number of cells has to be chosen in accordance with the maximum and minimum load operating voltages.

Load duty cycle:

To be provided by the Consultant/equipment supplier/user: i.e. Capable of operating all breakers …. (simultaneously) after the power outage, supporting the steady load for …. (8 hours) followed by simultaneous … (30%) of open/close breaker operations.

Sizing:

To be performed as per applicable IEEE 485 for lead acid batteries and IEEE1115 for Ni-Cd. Allow aging factor of 125 %;
Allow design factor of 115%;
Allow Temperature correction factor for operation at …. (55) Degrees Fahrenheit;

4.1

4.1.A
Valve regulated (Sealed) Lead Calcium batteries 
a) The battery cells are to be connected in series to supply nominal voltage for …. (8) hours and discharging to …. (1.75 V) per cell.

b) The battery is to be Lead Acid Valve Regulated, calcium alloy grid plate and twelve (12) year life design.

c) The VRLA battery is completely sealed, gel suspended electrolyte. Non-gassing, permanently sealed pressure release safety vent and deep discharging compliant to DIN 43539 P5 standards.

4.1.B
Valve regulated (Sealed) Pure Lead batteries. (For high ambient temperature operation up to 40 °C)
a) The battery cells are to be connected in series to supply nominal voltage for …. (8) hours and discharging to …. (1.75 V) per cell.  
b) The battery is to be Lead Acid Valve Regulated, design life of 10 years at 40°C or 20+ year life at 25°C

c) The VRLA battery is completely sealed, valve regulated.

4.2 Flooded lead acid Batteries
The battery is to be flooded lead acid, lead-selenium or low antimony flat or tubular plate alloy, twenty (20) year life design. With a flame arresting safety vent that does not require removal in order to add water during maintenance.

All posts and battery terminals are to be shrouded; no live part is to be exposed while service work is being performed.
4.3
Flooded Nickel-Cadmium Batteries
a) The battery cells are to be connected in series to supply nominal voltage for 8 hours and discharging to 1.14 V per cell.

b) The battery is to be Twenty-five (25) year life design. 

c) Recharge efficiency of 1.12

d) The Battery cell container is to be translucent and impact resistant.

e) Plates are to be welded, bolted plate design is not acceptable.


5.0 Integrated DC panel:

A minimum of 2 pole fuse circuit must be provided between the battery terminal and the distribution bus. An open fuse/breaker/switch alarm with 1 form C contacts must be provided.

For distributed loads up to 24 switchgears, provide an integrated DC panel within the battery charger compartment. The distribution panel consists of 1x main breaker and branches.
 All breakers have to be:

a- 2 poles

b- Interrupting capabilities and breaker current must be coordinated with:


- Worst case scenario of the battery and/or the charger short circuit current.


- Battery/charger worst case equalize DC voltage


- The fractional minute load requirement

6.0
Enclosure

The Enclosure maximum allowed dimensions are:

i.e.

Height

: 74 in.
Long

: 46 in.
Depth

: 28 in.

Stand alone enclosure
All control, measuring and alarm components are to be located at a maximum of 6 feet from the floor. Battery charger is to be installed in the upper compartment and the battery in the lower one.


 The enclosure is to be ventilated with an NEMA 1 rating and rodent protected.

a) The paint color is to be ASA 61 Gray

b) Cable entry is to be from either the cabinet top or bottom

c) Cabinet is to have 3” high feet to allow fork lift transportation

7.0
Tools and Accessories
One (1) set of special tools and standard accessories are to be provided.

8.0
Manuals

The DC Battery Charger and Batteries shall come complete with installation, operation and maintenance manuals.

9.0
Spare Parts

Vendor shall submit schedule for two (2) years operation spares and one (1) spare set for commissioning and start up. This schedule must contain the individual description and price.

10.0
Warranty
a) Battery charging system minimum acceptable warranty: 18 months from shipment or 12 months from commissioning.

b) Battery minimum acceptable warranty:

- Valve regulated sealed lead-acid batteries: 10 years

- Wet flooded lead-acid batteries: 20 years

- Nickel-Cadmium batteries: 25 years.

Site Load Requirements:

This table is to be filled by the consultant or the customer:

	1
	MANUFACTURER: PRIMAX TECHNOLOGIES
	30
	BATTERY:

	2
	TYPE OF CHARGER: THYRISTORS
	31
	TYPE: VR L A- Flooded-Ni-Cd

	3
	MODEL: P4500-1-125- ***(CURRENT TO BE DEFINED)
	32
	MANUFACTURER: 

	4
	INPUT:
	33
	MODEL: 

	5
	VOLTAGE (V): TO BE DEFINED
	34
	CAPACITY (AH): TO BE DEFINED

	6
	FREQUENCY: TO BE DEFINED 
	35
	No OF CELLS / BLOC: 

	7
	PHASES : TO BE DEFINED
	36
	No OF BLOCS: 

	8
	NEUTRAL: TO BE DEFINED
	37
	TEMPERATURE FACTOR:  …

	9
	OUTPUT
	38
	AGING FACTOR: 25%

	10
	MINIMUM VOLTAGE (V): 105
	39
	DESIGN FACTOR: 15%

	11
	
	40
	BACK UP TIME (HR.): 8

	12
	MAXIMUM VOLTAGE (V): 135
	41
	RECHARGE TIME (HR.): 10

	13
	DC CURRENT  (A): TO BE DEFINED
	42
	BATTERY CABINET:      Y / N

	14
	
	43
	BATTERY RACK          Y / N

	15
	DISTRIBUTION PANEL  Y / N
	44
	BATTERY ISOL. SWITCH  Y / N

	16
	MAIN FUSE Y / N
	45
	LOAD:

	17
	MAIN BREAKER: Y / N
	46
	NO OF SWITCHGEARS: TO BE DEFINED

	18
	POLES: 2
	47
	NO DE RELAYS: TO BE DEFINED

	19
	VOLTAGE (VDC): 125
	48
	NO OF LIGHTS: TO BE DEFINED

	20
	NOMINAL CAPACITY (A): TO BE DEFINED
	49
	NO OF MEASUR. UNITS.: TO BE DEFINED

	21
	INTERRUPTING CAPACITY (KA): 10
	50
	STEADY LOAD: TO BE DEFINED

	22
	DISTRIBUTION BREAKERS:
	51
	

	23
	No: TO BE DEFINED
	52
	NAME PLATE(S):      Y / N

	24
	FREE SPACES FOR FUTURE APPL. : 
	53
	

	25
	POLE: 2
	54
	SPARES:    Y / N

	26
	VOLTAGE(VDC): 125
	55
	

	27
	 NOMINAL CAPACITY (A): TO BE DEFINED
	56
	

	28
	INTERRUPTING CAPACITY (KA): 10
	57
	

	29
	
	58
	

	
	
	
	

	
	
	
	


PROPOSED EQUIPMENT :

(section TO BE FILLED BY THE SUPPLIER):

	1
	MANUFACTURER:
	36
	BATTERY:

	2
	CHARGER TYPE:
	37
	TYPE:

	3
	MODEL:
	38
	MANUFACTURER:

	4
	INPUT:
	39
	MODEL:

	5
	VOLTAGE (V):
	40
	CAPACITY (AH):

	6
	MAX. CURRENT (A):
	41
	NO OF CELLS:

	7
	FREQUENCY(HZ):
	42
	NO OF BLOCS:

	8
	PHASES :
	43
	BACK UP TIME (HR.):

	9
	NEUTRAL:
	44
	RECHARGE TIME (HR.):

	10
	OUTPUT
	45
	BATTERY CABINET:          Y/N

	11
	MIN. VOLTAGE (V):
	46
	BATTERY RACK:         Y/N

	12
	FLOAT (V):
	47
	SYSTEM CABINET :

	13
	EQUALIZE (V):
	48
	HEIGHT (MM):

	14
	DC CURRENT  (A):
	49
	LONG (MM):

	15
	DC DISTRIBUTION PANEL
	50
	DEPTH (MM):

	16
	MAIN BREAKER OR FUSE:  B /  F
	51
	STEEL GAUGE (MM):

	17
	MANUFACTURER:
	52
	PAINT:

	18
	MODEL:
	53
	BATTERY RACK:   Y/N

	19
	NO OF  POLE:
	54
	HEIGHT (MM):

	20
	VOLT (VDC):
	55
	LONG (MM):

	21
	CAPACITY (A):
	56
	DEPTH (MM):

	22
	INTERRUPTING CAPACITY(KA):
	57
	BATTERY CABINET : Y/N

	23
	FEEDERS :
	58
	HEIGHT (MM):

	24
	NO OF FEEDERS:
	59
	LONG (MM):

	25
	MANUFACTURER:
	60
	DEPTH (MM):

	26
	MODEL:
	61
	STEEL GAUGE (MM):

	27
	NO OF POLES:
	62
	PAINT:

	28
	VOLTS (VDC):
	63
	BATTERY ISOL. SWITCH

	29
	NOMINAL CAPACITY (A):
	64
	MANUFACTURER:

	30
	INTERRUPTING CAPACITY (KA):
	65
	MODEL:

	31
	
	66
	NO OF POLES:

	32
	
	67
	VOLTS (VDC):

	33
	
	68
	CAPACITY NOMINAL (A):

	34
	
	69
	INTERRUPTING CAPACITY (KA):

	35
	
	70
	TOTAL WEIGHT (KG):
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