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Read this operating manual before installation,
this manual provides guidelines on installing,
charging and discharging the battery. The unit
must be operated within the specified conditions

to meet test agency approvals.

Caution

Lithium-ion batteries contain flammable materials
that can ignite under conditions of extreme abuse.
Do not drop, puncture, incinerate, or short circuit
the battery. Do not charge the battery at currents
or voltages beyond manufacturer's specified
values. Do not store or operate the battery

outside of manufacturer approved conditions.

In case of fire, the recommended fire suppressant
is water. CO2, Powder, Halon, or Halon equivalent

extinguishers are secondary methods.
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Touching or inserting foreign objects into
exposed battery terminals can result in a shock

and/or burn hazard.

An electrically insulating barrier must be installe d
over exposed battery system conductors if the
battery is to be accessible by general facility
employees or the general public. No shield is
necessary if access is restricted to qualified

technicians.

These batteries are classified as Class 9
Hazardous Materials. Do not ship these batteries
by air. See the Shipping Section of this document

for more instructions.
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The RKU100 is a high capacity rackmount Lithium-ion standby battery designed for
standby times of three or more hours in duration. The battery is constructed with
Lithium-ion-Cobalt-Oxide battery cells. The battery is fully integrated with management
electronics that provide automatically resetable protection from overcharge,
overdischarge, short circuit, reverse connection, high current and high temperature.
Equalization electronics correct for variances in individual cell performance to provide a
high performance, long lasting product. The RKU100 is available with 28V, 52V and
56V nominal float voltages for compatibility with common 24V and 48V flooded and
VRLA battery systems. A patented construction provides multiple layers of electronic
and mechanical safety protection to provide the safest possible solution while providing
maximum energy density. The RKU100 utilizes ModEnergy redundant array
technology, meaning that an individual cell failure will not severely affect overall battery
performance. The cell failure will be isolated to a small section of the pack and
disconnected from the remaining good cells.
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| Positve Terminal _[SS SELED

Interface Connector

Megative Terminal

Terminals — The battery has two M8-1.25 threaded female power terminals. Stainless Steel
bolts and washers are included. The terminals and terminal bolt are embedded below the

surface of the plastic front panel. This is to help avoid accidental shorting of the terminals.
Status LED — A single, green LED provides a visual indicator of battery status:

Solid On: Battery is available and fully charged.

Blinking: Battery is available but not fully charged.

Off: There is a critical fault in the battery, repair is needed.

20 Altieriway Unit4 Warwick Rl 02886 401-921-5370 www.ModEnergy.com




Page 7

Interface Connector

The interface connector provides the alarm relay and serial communication contacts to
the user. Terminal positions 1,2,3 are for connection to the battery serial port. The
communication commands and configuration for the serial port are in the Serial

Communications section. The serial port is optically isolated to 500Vdc.

Terminal positions 4,5,6 are for the alarm relay contacts. The relay will change states if
the battery detects a fault condition as described in the Fault Settings section below.
The connector accepts up to 14 AWG wires. The fault relay is an isolated contact, single
pole double throw (SPDT). The relay connections are depicted in Figure 1 below. Itis
rated to 60Vdc or 42Vac at 300mA. There is a 10 Ohm current limiting resistor in series
with the relay common (screw position 5). The connector type is Phoenix Contact
1792582.

(Top)
1 O » RS-232Gnd (Pin 5 on PC DB-9 Connector)
2 | & —  RS-232 PC Tx (Pin 2 on PC DB-9 Connector)
3 O —»> RS-232 PC Rx (Pin 3 on PC DB-9 Connector)
4 @ »  Connected to Common on Alarm
5 @ » Alarm Relay Common
6 O » Connected to Common when no Alarm
NS
8 | O

Figure 1 - Interface Connector
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Operating specifications and part numbers are provided in Table 1 and

Table 2 below. Figure 2 and Table 3 provide dimensions and weight.

Table 1 - Specifications

Float Voltage 28.2 +/- 0.3V for -V28 Version
52.3 +/- 0.5V for -V52 Version
56.4 +/- 0.5V for -V56 Version

Discharge Cut-off 21V for -V28 Version
39V for -V52 Version
42V for -V56 Version

Capacity 200 Ah (-C200) and 360Ah (-C360) for -V28

100 Ah (-C100) and 180Ah (-C200) for -V52, -V56
Design Life on Float 15 Years at 25T
Terminals M8-1.25 female threaded, 96 Ib in (10.9 N m)
Operating Temperature -40 to 131F (-40 to +55C)
Storage Temperature -67 to 149F (-55 to +65C)
Approvals -V52,-V56 : GR-63 Lev 3, GR-1089 Lev 3 (NEBS)

All versions: UL60950, CE, CB, CSA
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Table 2 - Part Number Summary

Part Number Float Voltage Capacity (Ah)
RKU100-V28-C200 28 200
RKU100-V28-C360 28 360
RKU100-V52-C100 52 100
RKU100-V52-C180 52 180
RKU100-V56-C100 56 100
RKU100-V56-C180 56 180

The RKU100 is modular battery system that is designed for parallel operation. The
nominal capacity is specified by the “cccc” option code in the part number, the nominal
float voltage is specified in the “vvv”’ option code in the part number as shown in

Table 2 above. If your application calls for another capacity rating, please contact
ModEnergy.
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21.2 in.
{539mm)

4.65 in.
(149mm)

21.28in.(541mm)
22.43in.
(575mm) W/HANDLES

4.50in.
(114.3mm)]

Figure 2 - Dimension Drawing

Table 3 - Capacity, Depth, Weight

Capacity Rated D -\V28 -\V/52 -V56
Option Capacity Depth Weight Weight Weight
Code (Ah) mm (in) kg (Ibs) kg (Ibs) kg (Ibs)
-C100 100 376 (14.8) _ 55.0 (121) 58.0 (127)
-C180 180 605 (23.8) _ 91.0 (200) 97.0 (213)
-C200 200 376 (14.8) 58.0 (127) _ _
-C360 360 605 (23.8) 97.0 (213) _ _
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Table 6 through Table 11 provide the discharge current and power for a given standby
time and ambient temperature. The tables assume charge and discharge voltages as
depicted in Table 4 below. The red areas in the tables are beyond the maximum
current of power capability of the battery. Capacity factors at other charge voltages and
discharge cut-off values are provided in Table 13, Table 12. It is important to consider
the discharge capabilities of the batteries as well as the maximum charge current

capabilities

Table 4 — Baseline Conditions for Performance Ratin  gs

Voltage Discharge

Option \(/:3?;9(: Cut-off
Code 9 Voltage
-V28 28.2 21.0
-V52 52.3 415
-V56 56.4 42.0

To avoid high temperature shut-down of the battery, charging current should be limited
to the continuous values provided in Table 5 below. If a high temperature shut-down
does occur, the unit will inhibit charging and discharging until the internal battery
temperature cools down. This could take 10-20 minutes. In applications involving
multiple batteries in parallel it may be advantageous to design in a level of redundancy
by verifying that maximum current levels are not exceeded even with the failure of a

single battery module.
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Table 5 - Maximum Continuous Current vs. Ambient Te  mperature

Capacity Ambient Temperature
Option
Code <-20C | 25C | 30C | 35C | 40C | 45T | 50C | 55¢C
-C100 43 42 42 41 40 39 38 38
-C180 49 48 46 45 43 42 41 41
-C200 61 60 60 59 58 56 54 54
-C360 69 68 68 63 61 60 58 58
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Discharge Performance

Table 6 through Table 11 provide the discharge current and power for a given standby
time and ambient temperature. The red areas in the tables are beyond the maximum

current of power capability of the battery. Some examples of calculating discharge

performance are included.

Table 6 — Discharge at -20C Battery Current for Gi  ven Standby Time

Discharge Current (Amperes) at -20TC (-4F)

Standby Time (Hours)

10.0 9.0 8.0 7.0 6.0 5.0 4.5 4.0 3.5 3.0 2.5
RKU100V52-C100 | 9.5 106 | 119 | 136 158 188 | 209 | 233 | 263
RKU100-V56-C100 | 9.5 106 | 119 | 136 158 188 | 209 | 233 | 263
RKU100V52-C180 | 17.1 | 190 | 214 | 244 28.5 342 | 380 | 420 | 480
RKU100-V56-C180 | 17.1 | 190 | 214 | 244 28.5 342 | 380 | 420
RKU100-V28-C200 | 190 | 212 | 238 | 272 31.6 376 | 418
RKU100-V28-C360 | 342 | 380 | 428 | 488 57.0 68.4

Battery Model

Table 7 — Discharge at -20C Battery Power for Give  n Standby Time

Discharge Power (Watts) at -20C (-4F)

Standby Time (Hours
Battery Model
ateryModel =150 T 80 1 70 1 60 1 50 | 45 | 20 1 35 T 30 | 25

RKU100-V52-C100 | 451 503 565 645 750 892 992 | 1106 ] 1248
RKU100-V56-C100 | 485 542 608 695 807 961 | 1068 | 1191 | 1344
RKU100-V52-C180 | 811 902 | 1015 | 1158 | 1352 | 1623 | 1803 | 1993 | 2278
RKU100-V56-C180 | 874 971 | 1094 | 1247 | 1456 | 1748 [ 1942 | 2146 ] 2453
RKU100-V28-C200 | 485 542 608 695 807 961 [ 1068
RKU100-V28-C360 | 874 971 | 1094 | 1247 | 1456 | 1748
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Table 8 — Discharge at 25T Battery Current for Giv  en Standby Time

Discharge Current (Amperes) at 25T (77F)

Standby Time (Hours)

10.0 9.0 8.0 7.0 6.0 5.0 4.5 4.0 3.5
RKU100V52-C100 | 100 | 111 | 125 | 143 16.7 202 | 22 | 250 | 286
RKU100V56-C100 | 100 | 111 | 125 | 143 16.7 202 | 22 | 250 | 286
RKU100V52-C180 | 180 | 200 | 225 | 257 30.0 360 | 400 | 450 | 480
RKU100V56-C180 | 180 | 200 | 225 | 257 30.0 360 | 400 | 450 | 480
RKU100V28-C200 | 200 | 222 | 250 | 286 334 404 | 444 | 500 | 57.2
RKU100V28-C360 | 360 | 400 | 450 | 514 60.0

Battery Model

Table 9 — Discharge at 25T Battery Power for Given Standby Time

Discharge Power (Watts) at 25T (77F)
Standby Time (Hours

Bettery Model 10.0 9.0 8.0 7.0 6.0 5.0 45 4.0 35 3.0 25
RKUI00:V52-C100 | 475 527 593 679 792 958 | 1053 | 1186 | 1357
RKU100:V56-C100 | 511 567 639 731 853 1032 | 1134 | 1278 | 1461
RKU100-V52-C180 | 854 949 | 1068 | 1219 | 1424 | 1708 | 1898 | 2135 | 2278
RKU100-V56-C180 | 920 | 1022 | 1150 | 1313 | 1533 | 1840 | 2044 | 2300 | 2453
RKU100-V28-C200 | 511 567 639 731 853 1032
RKU100-V28-C360 | 920 | 1022 | 1150 | 1313 | 1533

Table 10 — Discharge at 55C Battery Current for Gi  ven Standby Time

Discharge Current (Amperes) at 55T (131F)

Standby Time (Hours)

10.0 9.0 8.0 7.0 6.0 5.0 4.5 4.0 35 3.0
RKU100-V52-C100 | 10.0 11.1 12.5 14.3 16.7 20.2 22.2
RKU100-V56-C100 | 10.0 11.1 12.5 14.3 16.7 20.2 22.2
RKU100-V52-C180 | 18.0 20.0 22.5 25.7 30.0 36.0 40.0
RKU100-V56-C180 | 18.0 20.0 22.5 25.7 30.0 36.0 40.0
RKU100-V28-C200 | 20.0 22.2 250 28.6 33.4 40.4 44.4
RKU100-V28-C360 36.0 40.0 45.0 514

Battery Model
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Table 11 — Discharge at 25C Battery Power for Give  n Standby

Discharge Power (Wtts) at 55T (131F)
Stancby Time (Hours
Bettery Mo 10.0 9.0 8.0 7.0 6.0 5.0 45 40 35 30
RKUI00:V52-C100 | 475 527 593 679 792 958 | 1053
RKU100V56-C100 | 511 567 639 731 853 1032 | 1134
RKUI00V52-C180 | 84 99 | 1068 | 1219 | 1424 | 1708 | 1898
RKU100V56-C180 | 920 | 1022 | 1150 | 1313 1840
RKUI00V28-C200 | 511 567 639 731 1032
RKU100V28-C360 | 920 | 1022 | 1150 | 1313
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Rating for Higher Discharge Voltage Cut-off Values

For discharge cut-off voltages above nominal values, there will be a correspondingly
lower output capacity. The figures below provide capacity factors for different low

voltage cut-off values.

Table 12 - Capacity Factor for Different Cut-off V  alues:

-V28, -V52, -V56 Voltage Option Codes

Cut-Off Voltage | Capacity
-V28 -V52 -V56] Factor
21.0] 39.0 |42.0}] 1.05
21.3] 39.5 |42.5] 1.04
21.5] 40.0 J43.1] 1.03
21.8] 40.5 |43.6] 1.02
22.1] 41.0 |44.2] 1.01
22.3] 41.5 |44.7] 1.00
22.6 ] 42.0 |45.2] 1.00
22.9] 42.5 |45.8] 0.99
23.2] 43.0 |46.3] 0.99
23.4] 43.5 |46.8] 0.98
23.7] 44.0 |47.4] 0.97
24.0] 44.5 |47.9] 0.96
24.2 1 45.0 |48.5] 0.94
24.5] 45.5 |149.0] 0.93
24.8] 46.0 |49.5] 0.91
25.0] 46.5 |50.1] 0.90
25.3] 47.0 |50.6] 0.86
25.6] 47.5 |51.2] 0.81
25.8] 48.0 |51.7} 0.77
26.1] 48.5 |52.2] 0.72
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Example of calculating discharge performance based on power:

What is the power output of a RKU100-V52-C180 battery for 4 hours of standby
at 25C?

Charge voltage is 51.5V (versus the standard 52.3V of Table 4)

Discharge cut-off is 42.0V (versus the standard 41.5 of Table 4)

Solution:

From Table 9, a four hour standby time would allow an 1186W discharge at
baseline conditions.

But the charge voltage is 51.5V versus the baseline value of 52.3V. Table 13 lists
a Capacity Factor of 0.90 at 51.5V.

The alternate discharge cut-off value of 42.5V is listed in Table 12 for the V52
version, providing a Discharge Capacity Factor of 0.99.

Finally we find that the battery power rating for 4 hours of standby time would be
1186W x 0.90 x 0.99 = 1057W.

Example of calculating discharge performance based on current:

What is the current output of a RKU100-V52-C100 battery for 8 hours of standby
at -20C?

Charge voltage is 52.3V.

Discharge cut-off is 42.0V (versus the standard 41.5 of Table 4).
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Solution:

From Table 6, an eight our hour standby time would allow an 11.9A discharge at
baseline conditions at -20C.

A charge voltage of 52.3V is the rated charge voltage, and as indicated in Table
13, will provide a Discharge Capacity Factor of 1.0.

The alternate discharge cut-off value of 42.0V is listed in Table 12 for the V52
version, providing a Discharge Capacity Factor of 0.99.

Finally we find that the battery power rating for 4 hours of standby time would be
11.9A x1.0x0.99 = 11.8A.
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Charging the Battery

To avoid high temperature shut-down of the battery, charging current should be limited
to the values provided in Table 5 above. At temperatures below -20<C, the battery will
limit average charge current to 7A or less. This is accomplished by a pulsing function
that will connect and disconnect the internal cells to the DC bus at the appropriate duty
cycle to limit current. During this time, the connection of the cells in the discharge
direction is not interrupted, meaning that the discharge characteristics remain normal.
Charging a battery at a voltage lower than the nominal value is acceptable, but will
result in a corresponding loss in output capacity. Table 13 provides capacity rating

factors for different charge voltages.

Table 13 - Capacity Factor for Different Charge Vo Itages:

-V28, -V52, -V56 Voltage Option Codes

Charge Voltage |Capacity
-V28 -V52 -V56| Factor
28.4 | 52.7 | 56.7 1.03
28.2 | 52.3 | 56.4 1.00
27.7 | 51.5] 55.4 0.90
27.0 | 50.2 | 54.0 0.73
26.8 | 49.8 | 53.6 0.67
26.7 | 49.5] 53.3 0.59
26.6 | 49.3] 53.1 0.50
26.5 | 49.3] 53.1 0.48
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Example of designing for maximum charging current:

- Arack of five parallel RKU100-V52-C100 batteries are installed in parallel. What is
the maximum current output of the charging rectifiers to allow reliable operation at
35T?

- Referring to Table 5 for the RKU100-V52-C100, we see that the maximum current is
41 Amps per battery at 35.

- Multiplying the maximum current by the number of parallel batteries (five) produces a

maximum charge current of 205A.

- If the rectifier output is higher than 205A then it must be adjusted or replaced with a
lower current rectifier. Or more batteries must be added in parallel until the maximum

current is less than the rectifier output.
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Charging Temperature Compensation

Temperature compensation is not required to meet nominal system performance
specifications. However, with temperature compensation, the battery can achieve
greater than 90% of rated capacity down to its lower operating limit of -40 C. The

compensation functions are below:

-V28 Units
1) Calculate compensation voltage:
Vcomp = (25 - Tamp ) * 0.015
Where V¢omp = Compensation voltage
Tamb = Ambient temperature () in close proximity to t he battery
2) Set range limits
If Tamp > 25T then V ¢comp =0
If Tamp <-20C then V ¢omp=0.70 Vdc
3) Calculate new float voltage
Compensated Float Voltage = Nominal float voltage + Vcomp

Compensated float voltage must be limited to not exceed 28.9V.
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-V52 Units
1) Calculate compensation voltage:
Vecomp = (25 - Tamp ) * 0.030
Where V¢omp = Compensation voltage
Tamb = Ambient temperature () in close proximity to t he battery
2) Set range limits
If Tamp> 25T then V ¢comp =0
If Tamp <-20T then V ¢omp= 1.35Vdc
3) Calculate new float voltage
Compensated Float Voltage = Nominal float voltage + Vcomp
Compensated float voltage must be limited to not exceed 53.6V.

-V56 Units
1) Calculate compensation voltage:
Veomp = (25 - Tamp ) * 0.031
Where V¢omp = Compensation voltage
Tamb = Ambient temperature (C) in the general vicinity of the battery
2) Set range limits
If Tamp > 25T then V ¢comp =0
If Tamp <-20T then V ¢omp = 1.40Vdc
3) Calculate new float voltage
Compensated Float Voltage = Nominal float voltage + Vcomp

Compensated float voltage must be limited to not exceed 57.8Vdc.
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Fault Settings

During charge and discharge the battery is protected from high current and short circuit

conditions. There are general fault conditions that can affect the charge or discharge

response of the battery. These are shown in Table 14 below. Settings specifically

related to battery current are shown in Table 15.

Table 14 - General Fault Settings

Fault Condition Fault Reset Action During Action During
Value Value Charge Discharge

High Cell Temp. () 76 66 Inhibited Inhibited

High Heatsink Temp. (T) 115 105 Inhibited Inhibite d

Low Temp. (T) 0 2 Limited Current® | Normal

High Voltage -V28:29.1 | -V28: 29.0 | Inhibited Limited Current’
-V52:54.1 | -V52:54.0
-V56: 58.2 | -V56: 58.1

Low Voltage -V28: 20.3 | -Vv28:23.1 | Normal Inhibited?
-V52: 37.7 |-V52:42.9
-V56: 40.6 | -V56:46.2

' During a fault condition where charging is inhibited, discharge current will begin to

pulse if it exceeds 7 Amps.

The pulsing duty cycle is 5 seconds on followed by 45

seconds off. As soon as the charge fault is cleared, the discharge current limits will

return to the value shown in the tables below.

2 During a low voltage fault condition, the battery will accept charge but will inhibit

discharge while no charge current exceeding 5A is detected. If there is a small charge

current less than 5A, discharge will be inhibited until the battery voltage rises above the

low voltage reset value shown in Table 14. If a charge current above 5A is detected,

the battery will resume to normal operation where both charge and discharge is enabled

unless a new fault condition is encountered.
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Table 15 — V52, V56 Overcurrent Response for Charge

and Discharge

Current Range Time to start On Time Off Time
(Amps) pulsing (secs) (secs) (secs)
50 to 80 12-18 5 45

80 to 200 05t01 05to1l 45

> 200 250 — 500 ps 250 — 500 ps 1-2

Table 16 — V28 Overcurrent Response for Charge and  Discharge

Current Range Time to start On Time Off Time
(Amps) pulsing (secs) (secs) (secs)
70to 113 12-18 5 45

113 to 200 05to1 05to1 45

> 200 250 — 500 ps 250 — 500 ps 1-2
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Serial Communication

Electrical connections to the serial port are depicted in Figure 1 above. Port settings
are 9600 Baud, No Parity, 1 stop bit, 8 data bits. The command structure utilizes a
simple text based format. Microsoft® “Terminal” or other terminal emulator program can
be used for communication. The command should be entered exactly as shown in the
“Command” column in Figure 3. The response is a single string that has the following

elements, separated by colons.

- Battery serial number : 14 digit unique number for each battery

- Processor scan count : This value should increment at a maximum period of
15s. It can be used as an indicator of processor or communication device
operating status.

- Type: Voltage (Volt), Current (Curr), Temperature (Temp), General Info (Info),
Status (Stat)

- Parameter: The specific parameter being returned, such as internal battery
Module 1 voltage.

- Value: The parameter value.
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Figure 3 - Serial Communication Command Set
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The battery can be mounted in any orientation. For a 23” rackmount configuration that
conforms to GR-63-CORE Zone 4 earthquake requirements and GR-1089-CORE
grounding requirements, use Part No. SHF100 23" rack shelf and hold-down bar (sold
separately). The procedure for rackmount installation is described in detail below in the
Rackmount Installation section. The RKU100 is compatible with Isolating Bonding
Network (IBN) (also referred to as an Isolated Ground Plane) and Common Bonding
Network (CBN) installations. It is suitable for Network Telecommunications Facilities or
Outside Plant Installations provided that the described grounding procedures are
adhered to. The RKU100 is not a fully sealed unit, and must be protected from direct

exposure to the outside environment.

Connection to the battery output terminals is made via wire and ring terminals to the two
M8 x 1.25mm terminal bolts included with the battery. Connections should be torqued to
96 Ibin (10.9 Nm). Use 8 AWG or higher ampacity wire with a 75C or higher

insulation rating.

Wiring to alarm contacts on the interface connector is optional. The connector provides
access to the isolated Single Pole Double Throw (SPDT) isolated relay as described in
the Interface Connector section. The connector pin-out is described in Figure 1. To
conform to CORE-1089 electromagnetic interference testing the battery terminal wires
and interface connector wires can be run without shielding or twisting for up to a 15’
length. Ferrite beads are not required. The lifting handles fold back with dimensions
as depicted in Figure 2. The interference of the fold back handle should be checked

before installation.
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Caution

An electrically insulating barrier must be installe d
over exposed battery system conductors if the
battery is to be accessible by general facility
employees or the general public. No barrier is
necessary if access is restricted to qualified

technicians.

The battery shelf hold-down bar is required to
meet CORE-63 Earthquake and CORE-1089 Earth
Ground requirements. Without the hold-down bar,
the unit could fail under extreme vibration, or the
battery case could become energized due to an

internal electrical insulation failure.
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Power cables are installed via the M8-1.25 female threaded terminals located on the
front of the battery (see Figure 4). The terminal holes can accept up to a 19mm (3/4”)
long bolt. To conform to GR-63-CORE safety standards, the cable lugs that interface to
the battery must be fitted with the terminal covers (boots) to prevent human contact with
the terminals. If the battery is to be fitted with an intermediate cable with connector (a
short cable with connector that allows the individual battery to be connected or
disconnected from the DC bus), the cable may be installed at this point as shown in
Figure 5, but do not make the final connection of the cable connector to the DC bus,
that will be done after the battery is mounted. Terminal covers and bolts are provided by
ModEnergy with each battery. Connections should be torqued to 96 Ib in (10.9 N m).
Use 8 AWG or higher size cable with a 75T or highe r insulation rating.

‘Positive Terminal |

Modular
Energy
Devices

| Negative Terminal |

Figure 4 - Battery Power Terminals
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Figure 5 - Attaching Intermediate Cable with Cover (Cover Pulled Back)

Figure 6 - Tightening the Terminal Bolts to 96 Ib in

Before placing the unit in parallel with other batteries the terminal voltages must be
closely matched. Use a multimeter to compare the bus voltage with the battery voltage.
Charge or discharge the battery until its terminal voltage is within +/- 500mV of the other

batteries on the DC bus.
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YN

Figure 8 — Comparing to the DC Bus Voltage

20 Altieriway Unit4 Warwick Rl 02886 401-921-5370 www.ModEnergy.com




Page 32

If the battery is to be rack mounted and meet NEBs requirements, the grounding system
must be properly implemented. The battery grounding system utilizes an exposed
metal strip on the top surface of the battery enclosure to make ground contact to the
hold-down bar. The hold-down bar in turn makes contact to the rack columns. Ensure
that the surface are clean and free of paint or debris that could affect the grounding
contact as illustrated in Figure 9, Figure 10 and Figure 11. The use of a mildly abrasive,
non-metalic material such as 3M Scotch-Brite® or equivalentis recommended.

Figure 9 - Cleaning Grounding Surface

Figure 10 - Cleaning the Hold-down Bar Grounding Su  rface
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Figure 11 - Cleaning the Rack Column Ground Surface

The battery weights are listed in Table 3. For installing the larger models in a rack
system, a lifting device such as a Genie Lift® should be used. Carefully maneuver the
unit over the front lip of the tray as illustrated in Figure 12, Figure 13 and Figure 14. Do
not make the final connections of the battery cables to the DC bus.

Figure 12 - Using Portable Lift Truck to Install Ba  ttery
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Figure 13 - Inserting Battery into Rack

Figure 14 - Battery Inserted into Tray

Apply anti-oxidant to the hold-down bar, and then attach the bar to the rack over the
battery, ensuring that the bottom of the bar is making contact with the bare metal strip
on top of the battery enclosure as illustrated in Figure 15 and Figure 16.
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Figure 15 - Applying Anti-oxidant onto Ground Surfa  ces

Figure 16 - Securing Hold-down Bar
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The battery terminal voltage should have already be verified as described in the
Verifying Terminal Voltage section above. If so, the final connection of the battery to the
DC bus may be made. If there is no intermediate cable and connector, but a direct
cable connection to the bus, then these cable connections may now be made according
to the Installing the Power Cables section above. Wiring to the alarm contacts of the
battery is optional.

Figure 17 - Connecting Battery to Bus

Figure 18 - Completed Rack System
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#

The RKU100 is a factory serviced unit. There are no user replaceable parts. Contact

your designated ModEnergy/EnerSys service location or salesperson for support.

The battery with its internal electronics, exhibits a self discharge rate of 10% per month.
Before storage, the batteries should be charged to the voltages listed below in Table 17.
The table also lists the recharge interval where the unit should be removed from storage
and recharged. If the battery State-of-Charge is allowed to fall to a completely empty
(deep discharged) state, the internal electronics will shut-down and the unit will not
allow a recharge without being returned for service. Store the unit in a cool dry location
with fire detection and suppression systems that conform of local and federal
ordinances. Short term exposure of -55C to 65T is acceptable, but average

temperature during storage must be limited to 35T to allow full specified service life.
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Table 17 - Battery Storage and Recharge

Version Storage Recharge
Voltage Range | Interval

-V52 51.4t052.0 6 Months
-V56 55.31t0 56.0 6 Months
Caution

Do not open the battery case. Opening of the batter vy
case will expose the user to potential burn, flash or
expolosion hazards due to electrical arching or
unintentional violation of the cell casings or

insulation system.
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Do not ship these batteries by air. These Lithium-ion Batteries are considered to be
Class 9 Hazardous Materials and are to be packaged and shipped by ground carrier as
Lithium Batteries under United Nations classification UN3090 Packaging Group Il
standards. These batteries may be transported internationally by ship but they must be
packaged and shipped according to UN3090 Packaging Group | rather than Packaging
Group Il standards. Your packager must have documented training for hazardous

materials to ship these batteries.

Caution
Do not ship these batteries by Air. See packaging
instructions above. Your packager must be
trained as a hazardous material packager to

package and ship these batteries.

Lithium lon batteries are classified by the federal government as non-hazardous waste
and are subject to local community ordinances for solid waste disposal. The batteries do
contain recyclable materials and are accepted for recycling by the Rechargeable Battery
Recycling Corporation's (RBRC) Battery Recycling Program. RBRC may be contacted
at 1-800-8-BATTERY for information. The RBRC website may be referred to at

www.rbrc.org.
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Revision History

Date Originator | Review | Rev. | Description

01-21-07 SSE SD A Initial

01-23-07 SSE DS B Corrected weight of —V48 unit, Listed charge conditions on
the capacity data. Changed “Amps” to “A”

01-25-07 SSE - C Added detail on charging and discharge cut-off levels.
Added section on temperature compensation.

02-28-07 SSE - D Moved rev history to back of document. Added red margin.

03-25-07 SSE - E Added 173Ah version. Revised capacity and dimension
tables. Revised specifications tables. Option codes for —
V47 and —V48 changed to -V52, -V56

06-20-07 SSE - F Increased 173Ah to 180Ah version, added —vV40 and 60Ah
version

09-03-07 SSE - G - Added part variations for Agency Approvals
- Added more warning statements on grounding and
exposed terminals
- Added section on disposal
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Revision History (continued)

Date Originator | Review | Rev. | Description
11-19-07 SSE - H - Removed max. current specification in with reference to
Operation section.

- Updated agency approvals with max. current values.

- Corrected -V52, -V56 swapped data in Table 17.

- Removed 0-50A current value and updated low volt reset
values in Table 15. Added better description of low
voltage fault reset.

- Increased terminal torque max to 120 in Ib and install value
to 96 in Ib in.

03-02-08 SSE - I Added warranty statement
04-05-08 SSE - J - Added communication command set

- Added -V28, removed —-V40 info

- Added new discharge tables based on power

- Added sizing example

- Separated warranty statement from manual

10-03-08 SSE - K - Updated pictures to white face
- Improved sizing examples
- Improved text flow, corrected metric torque spec.
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