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EC Declaration of Conformity 
 
Manufacturer 
Novergy Energy Solutions Pvt. Ltd., 1 Navlok Navratna Complex, Bedla Road, Udaipur-313001, India 
 
The Directives covered by this Declaration  
2004/108/EC Electromagnetic Compatibility directive, as amended  
2006/95/EEC   Low Voltage Equipment directive.   
 
The Products Covered by this Declaration  
IPC-E10 series of solar inverters. 
 
The Basis on which Conformity is being Declared  
The manufacturer hereby declares under his sole responsibility that the products identified above 
comply with the protection requirements of the EMC directive and with the principal elements of the 
safety objectives of the Low Voltage Equipment directive, and that the following standards have been 
applied:    
 
EMC Testing:  
Emissions testing to BS EN 61000-6-4: 2001  
EN 55022:2007 Class A, Conducted Emissions 
EN 55022:2007 Class A, Radiated Emissions.  
Immunity testing to BS EN 61000-6-2:2005  
EN 61000-4-2:1995 Electrostatic discharge immunity test1: Severity level ±8kV air discharge and 
±4kV contact discharge.  
EN 61000-4-4:204 Electrical fast transient/burst immunity test1, for 1 minute each polarity, on the 
following:  
rectifier AC input port, severity level ±2.0kV on each line to ground.  
rectifier DC output port, severity level ±2.0kV with capacitive clamp. Functional earth ports, severity 
level ±0.5kV  
EN 61000-4-5:1995 Surge immunity test1 on the following: rectifier a.c. input port, severity levels; 
±2kV line-to-earth.   
 
EN 61000-4-6:2007 Immunity to conducted disturbances, induced by radio-frequency fields, 150kHz 
to 80MHz at a CW level of 10V with 1kHz, 80% a.m. on the following:  
DC output port.  
AC input ports. 
 
Low Voltage Directive:   
EN 60950-1: 2006 EN 50178: 1997 The technical documentation required to demonstrate that the 
products meet the requirements of the Low Voltage Equipment directive has been compiled and is 
available for inspection by the relevant enforcement authorities.   The CE mark was first applied in 
2009. 
 
 
 
Issued by: C N Navalekar 
Authority: R&D Incharge 
Date: 21-Apr-2010 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CHARGE CONTROLLERS 



EU-Konformitätserklärung 2008
EC-Declaration of Conformity 2008

Manufacturer

Phocos AG, Magirus-Deutz Strasse 12, D-89077 Ulm 

hereby certifies on it´s sole responsibility that the following products:

CML05-2 CML Charge Regulator 12/24 V 5/5 A, V2

CML05-2.1 CML Charge Regulator 12/24 V 5/5 A, V2, ROHS

CML05-2.1-NL CML Charge Regulator 12/24 V 5/5 A, V2, Nightlight, ROHS

CML08-2 CML Charge Regulator 12/24 V 8/8 A, V2

CML08-2.1 CML Charge Regulator 12/24 V 8/8 A, V2, ROHS

CML10-2 CML Charge Regulator 12/24 V 10/10 A, V2

CML10-2.1 CML Charge Regulator 12/24 V 10/10 A, V2, ROHS

CML10-2.1-NL CML Charge Regulator 12/24 V 10/10 A, V2, Nightlight, ROHS

CML15-2 CML Charge Regulator 12/24 V 15/15 A, V2

CML15-2.1 CML Charge Regulator 12/24 V 15/15 A, V2, ROHS

CML15-2.1-NL CML Charge Regulator 12/24 V 15/15 A, V2, Nightlight, ROHS

CML20-2 CML Charge Regulator 12/24 V 20/20 A, V2

CML20-2.1 CML Charge Regulator 12/24 V 20/20 A, V2,  ROHS

CML20-2.1-NL CML Charge Regulator 12/24 V 20/20 A, V2, Nightlight, ROHS

Which are explicitly referred to by this Declaration meet the following directives and 
standards:

Directive 73/23/EEC,  Electrical Apparatus Low Voltage Directive
Directive 89/336/EEC, Electromagnetic compatibility
Directive 93/68/EEC, CE Marking
EN60730-1, EN60730-2-11

Documentation evidencing conformity with the requirements of the Directives is kept 
available for inspection at the company´s address.

Anton Zimmermann
CTO 01.01.2008
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charge controller, tests and measurements Fraunhofer ISE

1. Evaluation / Summary

DuT
1
2

Description

• The charge controller CML 10 from phocos is a professional manufactured charge controller for lead 
acid batteries.

• Case workmanship is very good, the controller has an industrial manufactered printed circuit board. 
The charge controller is able for wall mounting.

• The wire connection is made via screw terminal. The terminal wire cross section is sufficiently high.

• The labeling and pictograms of the wire interface are complete and unmistakable.

•  The charge controller has 5 LEDs to display different states of charging, state of battery, load-
disconnection warning and disconnected load. Additional the charge controller has a built in beeper for 
warning purposes.

• The labeling and pictograms of the LED display are complete and unmistakable.

• The documentation of the charge regulator is short but complete and clear.

• The charge controller is protected against: overload, short circuit load, short circuit and reverse polarity
PV and reversed battery  and  transient voltages at PV terminals via varistors. Transient voltages at 
load terminal The controller has a night discharge protection implemented.

Evaluation of the test results:

Most of ISE requirements could be passed. Some tests could not be passed due to the special versions 
of the charge controllers we had under test. These versions are intended for use in systems with direct 
battery operation of the load (inverter). Therefore the LVD threshold of the charge controller was very 
low (11,12 V measured) and there was no current compensation built in. The standard version of CML 
10 has a current compensation built in (LVD 11,5 V @ Iloadmax, 11,9 V @ Iloadmin according to 
manufacturer information).

The first tests showed that DuT 1 was defective. Therefore some tests were repeated with a second 
device.

Some recommendations:

• for signalling of  battery charging and charged battery a green LED should be used. (Remark: 
according to manufacturer information, the colours of the LEDs can be customized.)
• the charge controller should be improved to withstand shorted battery terminals. (Remark: according 
to manufacturer information, the problem with shorted battery terminals is solved  meanwhile.)
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2. Detailed Overview

Basic tests and features
ordered passed failed not available

x Visual Inspection page 8 x

x end of charge voltage page 9 x

x reconnect PV page 9 x

x load disconnect warning on page 9 x

x load disconnect page 9 x

x reconnect load page 9 x

x Stresstest at max. current for 1 hour page 10 x

x self consumption page 11 x

x charge efficiency page 13 x

x discharge efficiency page 13 x

x Display page 14 x

Fail-Save behaviour:

x Operating with disconnected battery page 15 x

x Removing battery during normal operat. page 15 x

x Operating with extreme discharged bat. page 15 x

Protection feactures:

x Protection against reversed polarity bat. page 16 x

x Protection against reversed polarity PV page 16 x

x Protection against overloading page 16 x

x Protection against overcurrent PV page 16 x

x Protection against overvoltage PV page 16 x

x Protection against transient overvoltage page 16 x

x Protection against short circuited load page 16 x
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x Protection against short circuited PV page 16 x

x Protection against short circuited battery page 16 x

Recommended features

ordered passed failed not available
x Adjustment range of the thresholds page 17 x

x gassing function page 9 x

x Saving the state of gassing function page 9 x

x Protection against current flow into PV page 18 x

x Protection against overcurrent and -load page 16 x

Additional tests

long run test for 48 hour page 19

x current compensation page 20 x

temperature compensation page 21

DC/DC-converter page 22 x

Operating with disconnected temp. Sens. page 16 x

Operating with short circuited temp.sens. page 16 x

Operating with disconnected bat.volt.sens. page 16 x

Operating with short circuited bat.volt.sens. page 16 x
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3. Pretest

3.1. Information given by the manufacturer

1.
2.

Mechanical data

x
x yes no

 x other:
x other: 

x

yes

LED

Electrical data

Self consumption [mA]
End of charge voltage [V]

Max. discharge current [A]
Type of controller
Technique of regulation

Max. module power [W]

25 °C
12V

At ambient temperature of [°C]
Rated voltage

20
screws

screw terminal
no

24V

Cable diameter [mm²]
Label

max. 16

100x80x32
180

plastic

031130001 V. 4.0

phocos
Deutschland

CML 10
0332-k

Manufacturer
Country/Origin
Model/Type
Serial / Batch Nr.

Dimensions (l * w * h) [mm]
Weight [g]
Case material
Protection class (IP)
Case mounting
Connection type
Cable stress relief

Max. charge current [A]

time delay at reconnection [s]

LCD LED & LCD

---

load reconnection manually [V]

10,00
10,00

serial

13,7 (float voltage)

11,0 < Vbatt < 11,5

shunt
two point PWM

---

2 ... 120 sec. current depending

-20 up to +50 

12 & 24V

12,8
no information 

no

11

4

Automatic adjustment 12/24V

return switch-on voltage (two point 
regulation) [V]

operation temperature range [°C]
display

load disconnect warning on [V]
load disconnect voltage [V]
time delay at load sheding [s]
Reconnection voltage load [V]
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x yes no

x yes no

yes x no
yes x no
yes x no

yes x no
yes x no
min. max.
min. max.

yes x no

x yes no not specified

x yes no not specified

x 12V 24V

gassing activation voltage (equal) 
[V]

additional functions

gassing function

load disconnect [V]

adjustable for different battery 
types
adjustable thresholds

end of charge [V]

final gassing voltage (boost) [V]

temperature compensation 
[mV/K*cell]

MPPT

Battery voltage sensor

12,3

12,1

14,8

-3

not available

14,5

listed values rated for 

selectable priority at load 
disconnection

Protection against reversed PV 
polarity

Other

Interfaces

Service only manufacturer website
Warranty no information

no
Price

gassing activation voltage (boost) 
[V]

final gassing voltage 
(equalisation) [V]

Others

Protection against reversed 
battery polarity

Temperature compensation

DC/DC-Converter
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plug x screw other:
o.k. not o.k. x not available
2,5 4 6 x 10
2,5 4 6 x 10
very good x good bad

x very good good bad
x very good good bad

very good x good bad
very good x good bad
very good x good bad
very good good bad x n.a.
very good x good bad

yes x no

x yes no
x yes no
x yes no
x yes no
x yes no

yes no x n.a.
x yes no

x o.k. not o.k. not available
x o.k. not o.k. not available
x o.k. not o.k. not available
x o.k. not o.k. not available
x o.k. not o.k. not available

o.k. not o.k. x not available
x o.k. not o.k. not available

x not available
x not available
x not available

x
x

Is it possible to test the charge controller? x yes no

x passed  failed

Safety instructions

Lettering of the charge controller

Nominal voltage
Connectors
Fuse
LED, displays

Others:

Cable diameter solid [mm^2]

Documentation

Packing of charge contr.
Lettering of packing
Usability
Fuse changing
Mounting of charge contr.

very good qualitiy

Comment label: 

3.2. Visual Inspection

Connection type
Cable stress relief
Cable diameter stranded [mm^2]

Manufacturer
Model / type
Serial / batch number

Case quality
Connector quality
Electronic quality

Damages
Comment quality

Data sheet
User manual
Installation instructions
Operating instructions

Others
Comment documentation 

Spare parts

Troubleshooting guide

Warranty
website of manufacturer

availabe
availabe

not available
not available

Comment support A support address should be delivered

no

no

availabe
availabe

Others

Support
Repair / Service address

o.k.

Comment spare parts 

availabe

Fuse
Mounting parts
Connectors
Others

Calibration instructions
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4. Functiontest

4.1. Voltage thresholds

21,3 °C DuT
12,0 V

p / f

13,58 13,69 p

14,42 14,48 p

14,73 14,80 p

--- --- --- --- ---

11,20 p

11,12 f

12,86 p

--- --- --- --- ---

x yes no

Vbat:

Ta:

passed x failed
reason of failing? see remarks

14,73 V PWM start, 
14,80 V PV current cut off

serial controller

LVD threshold too low

1) Measured in 10 mV-steps

11,0

Type of controller

Tinsley 5885A

Remarks: LVD voltage threshold is too low, recommended is > 11,4 V
Agilent HP 34401AUsed measurement equipme

equal to manufacturer data: 

Deep discharging cut-
off voltage

> 60 s
not measured

Reconnect voltage 
load

---

Time delay load disconnect [s]:
Time delay load reconnect [s]:

Load reconnect 
manually

12,8

14,5

14,8

Load disconnect 
warning on

 11,5 > Vbatt > 
11,0

Gassing final voltage 
(boost)

Voltage thresholds

1

Date:
Reference

NPInspector:

Ambient temperature:
Rated voltage:

Measured [V]1)

1.                 2.

Specification
(manufacturer)

[V]

2
001-PHC-1103 002-phc-1103

17.11.03 10.12.2003

13,7 13,58 V PWM start, 
13,69 V PV current cut off

NP

Return switch-on 
voltage (two point 
regulation)

---

Remarks

14,42 V PWM start, 
14,48 V PV current cut off

End of charge voltage
Gassing final voltage 
(equalisation)
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4.2. Stresstest at max. currents for 1 hour

23,1 °C DuT
12,0 V

Rated max. charge current: 10,0 A
Rated max. discharge current: 10,0 A Inspector:

time TheatsDuT
[min] °C

0 21,8 1
2

15 40,7 1
2

30 41,9 1
2

45 44,1 1
2

60 44,5 1
2
1
2

Vbat:
Ibat:
Vpv:
Ipv:
Vload:
Iload:
Ta:
Tc:

x passed failed

Tinsley 5885A

Used measurement equipment: Zimmer LMG95
Zimmer LMG95

Zimmer LMG95
Zimmer LMG95
Tinsley 5885A

Zimmer LMG95
Zimmer LMG95

Remarks:

12,87 10,1113,22 9,98 12,99 0,13

12,87 10,1013,22 9,98 12,99 0,13

12,87 10,0913,22 9,99 13,00 0,11

12,88 10,0513,22 9,99 13,00 0,00

13,20 10,01 13,00 0,00 12,89 10,03

PV-module Battery load
[V] [V] [A] [V][A] [A]

Ambient temperature:
Rated voltage:

1 2
Reference 001-phc-1103
Date: 19.11.03

np
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5. Detailtest

5.1 Self consumption

22,4 °C DuT
12,0 V

Inspector:

ref1 ref2

Batt.V rising falling

11 3,33 3,32
12 3,37 3,37
13 3,43 3,43
14 4,52 4,52
15 4,59 4,58

15,5 4,62 4,62
16 6,78 #NV

DuT
max. Selfconsumption: mA @ V 1

6,8 mA @ 16,0 V 2

Comment:

Ibat:
Ubat:
Ta:

x passed failed

Used measurement equipment: Agilent HP 34401A
Zimmer LMG 95
Tinsley 5885A

2.
Reference 001-PHC-1103 002-PHC-1103

Ambient temperature:
Rated voltage:

1.

Date: 18.11.03 11.12.2003

at 16 V the charge controllers recognises "overvoltage" and LEDs load disconnect 
and battery full lit both. Therefore the selfconsumption raises (information of the 
manufacturer).

NPNP

0

1

2

3

4

5

6

7

8

10 12 14 16

battery voltage [V]

se
lf

co
ns

um
pt

io
n

[m
A

]

DuT 2 rising
DuT 2 falling
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Measured data: 

 Nr. Batt. 
Volt.
[V]

DuT
1

11,0 2

1
12,0 2

1
13,0 2

1
14,0 2

1

15,0 2

1

15,5 2

1

16,0 2

remarks remarks

high batt LED (yellow) 
on

low batt LED (yellow) 
on

36,52

40,44

high batt LED (yellow) 
on

high batt LED (yellow) 
on

low batt LED (yellow) 
flashing; 25 beeps

low batt LED (yellow) 
on

high batt LED (yellow) 
on plus load 

disconnect LED (red) 
on

36,63

40,44

108,48

high batt LED (yellow) 
on

Self
consumpt.[

mA]

Self
consumpt.

[mW]

3,43

63,28

3,32

high batt LED (yellow) 
on

low batt LED (yellow) 
on

high batt LED (yellow) 
on71,61

3,37

3,43

68,85

71,61

4,58

4,62

44,59

68,70

4,52

3,37

high batt LED (yellow) 
on

4,52

low batt LED (yellow) 
flashing; 25 beeps

Self
consumpt.[

mA]

Self
consumpt.

[mW]

44,59

63,28

3,33

4,62

4,59

7

1

2

3

4

5

6

6,78
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5.2. Efficiencies

Ambient temperature: 22,0 °C DuT
12,0 V

Rated max. charge current: 10,0 A
Rated max. discharge current: 10,0 A Inspector:

Charging efficiency

Upv-Ubat
[V] [A] [W] [V] [A] [W]

11,14 1,00 11,17 11,12 1,00 11,11 1.
2.

11,71 5,00 58,51 11,61 4,99 57,88 1.
2.

12,41 9,99 124,0 12,19 9,98 121,7 1.

min. charge efficiency [%]: 98,1 +/- 0,4 1.
+/- 0,0 2. x passed

Discharging efficiency
Upv-Ubat

[V] [A] [W] [V] [A] [W]
12,89 1,01 13,00 12,88 1,01 12,95 1.

2.
12,43 5,02 62,43 12,37 5,02 62,10 1.

2.
11,85 10,04 119,0 11,72 10,05 117,8 1.

2.

min. discharge efficiency [%]: 99,0 +/- 0,5 1.
+/- 0,0 2. x passed failed

Remarks:

Used measurement equipment: Vbat:
Ibat:
Vpv:
Ipv:
Vload:
Iload:
Ta:

98,98

99,48

98,12 0,22

99,64

[V][%]

0,10

0,02

very high efficiencies

Zimmer LMG 95
Tinsley 5885A

Zimmer LMG 95
Zimmer LMG 95

Zimmer LMG 95

no battery sen[V]

Zimmer LMG 95

Zimmer LMG 95

0,13

0,01

0,06

Load efficiency

PV-Module Battery efficiency

Battery

99,52

98,92

Rated voltage:
Date: 18.11.03

NP

1 2
Reference 001-PHC-1103

Charge efficiency

98,0

98,5

99,0

99,5

100,0

0,0 2,0 4,0 6,0 8,0 10,0 12,0

charge current [A]

ef
fic

ie
nc

y 
[%

]

0,00

0,05

0,10

0,15

0,20

0,25

de
lta

U
 [V

] DuT 1 efficiency
DuT 2 efficiency
DuT 1 deltaU
DuT 2 deltaU

Discharge efficiency

98,8

99,0

99,2

99,4

99,6

99,8

0,0 2,0 4,0 6,0 8,0 10,0 12,0

charge current [A]

ef
fic

ie
nc

y 
[%

]

0,00
0,02
0,04
0,06
0,08
0,10
0,12
0,14

de
lta

U
 [V

] DuT 1 efficiency
DuT 2 efficiency
DuT 1 deltaU
DuT 2 deltaU
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5.3. Display

20,0 °C
12,0 V

Inspector:

DuT
1
2

load disconnection warning indicated by a yellow LED 1
2
1
2

Vbat:
Ibat:
Vpv:
Ipv:
Vload:
Iload:
Ta:

x passed failed

Tinsley 5885A

Remarks:

Zimmer LMG95
Zimmer LMG95
Zimmer LMG95

Used measurement equipment: Zimmer LMG95
Zimmer LMG95

np

Zimmer LMG95

p

p

nominal operation  is indicated by a yellow LED, recommended is a green 
LED
(According to the manufacturer, the colours of the LEDs can be customized.)

19.11.03

2.
Reference 001-phc-1103
Date:

Ambient temperature:
Rated voltage:

1.

pload disconnection indicated by a red LED

p/f
nominal operation indicated by a green LED
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5.4 Fail-safe behaviour

21,4 °C DuT
12,0 V

Inspector:

DuT
1

V load = 0,04 V p
2

V load = V
1

V load = 12,01 V p
2

V load = V

p 1
2

--- 1
2

--- 1
2

--- 1
2

--- 1
2

Vbat:
Ibat:
Vpv:
Ipv:
Vload:
Iload:
Ta:

x passed failed

Passed/failed

Operating with disconnected temperature 
sensor no temp. sens. available

Passed/failed

Passed/failed

Operating with extreme discharged 
battery (e.g. VBatt. = 6 V)

charging current possible 
down to 6,3 V

Tinsley 5885A

Zimmer LMG95
Zimmer LMG95
Zimmer LMG95
Zimmer LMG95

Zimmer LMG95

Remarks:

Used measurement equipment: Zimmer LMG95

Passed/failed
Passed/failed

Passed/failed

Passed/failed
no battery sens. available

no battery sens. available

Operating with short circuited temperature 
sensor

Operating with disconnected 
battery voltage sensor

Operating with short circuited battery 
voltage sensor

Passed/failed

no damages could be observableoperating with disconnected battery:

No observable damages
Passed/failed

Ambient temperature:
Rated voltage:

Test Behaviour / results

1 2

no temp. sens. available Passed/failed

Passed/failed

Passed/failed

Passed/failed

np

removing battery during normal operation: 

Reference 001-phc-1103
Date: 19.11.03

Passed/failed
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5.5 Protection Features

22,6 °C DuT
12,0 V

p

f p

p

p

p

p

p

f p

f

Vbat:
Ibat:
Vpv:
Ipv:
Vload:
Iload:
Ta:

passed x failed

Behaviour / results
DuT               1                     p/f                     2                p/f

No damages observable. Red 
LED was flashing during short 
circuit.

no damages observable

test repeated:
no problems observable

No damages observable

no battery sens. Available
Zimmer LMG95

Used measurement equipment: no battery sens. available
Zimmer LMG95

Zimmer LMG95
Zimmer LMG95
Tinsley 5885A

Remarks:

Protection against transient overvoltage 
(diodes, varistors)

Protection against short circuited load

Protection against short circuited battery

DuT 1 was defective. Therefore test were repeated.
According to manufacturer information, the problem with the test "short circuit 
battery" is solved  meanwhile.

Heatsink is running very 
hot, test cancelled

test repeated:
no problems observable

No damages observable. Beeper 
was ringing. Test canceled 
because of too high battery 
current. The heatsink is running 
very hot (heatsink temperature 
over 90 °C). 

Operation with reversed polarity  battery

Test

Protection against short circuited PV
No damages observable, but the 
heatsink is running very hot. 
There were a power dissipation 
of 12 W at the end of the test. 
Test aborted.

No damages observable

no damages could be observed

Load side:according to 
information of the manufacturer, 
the load side is protected 
against transient voltages using 
the internal load switch 
(MosFET).
PV side:varistor available

Protection against overload

Ambient temperature:
Rated voltage:

Protection against reversed polarity 
PV Module

Protection against overvoltage at 
PV side over one hour

Protection against overcurrent at PV side

1 2
Reference 001-phc-1103 002-phc-1103
Date: 19.11.03 11.12.2003

np npInspector:
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5.6 Adjustment range of thresholds

°C
V

Inspector:

Minimum value:

p/f

Maximum value:

p/f

---

Remarks:

Vbat:
Ibat:
Vpv:
Ipv:
Vload:
Iload:
Ta:

passed failed

Used measurement equipment:

threshold only factory setable

load disconnect

Tinsley 5885A

Zimmer LMG 95
Zimmer LMG 95

Zimmer LMG 95

Zimmer LMG 95
Zimmer LMG 95
Zimmer LMG 95

load disconnect

Measured [V]
1.         2.Voltage thresholds manuf. value 

[V]

1.

Measured [V]
1.         2.

Remarks

2.
Reference
Date:

Remarks

End of charge voltage

Ambient temperature:
Rated voltage:

End of charge voltage

Voltage thresholds manuf. value 
[V]

ttery sens. ava
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5.7 Options

20,9 °C DuT
12,0 V

Inspector:

p/f p/f

p

Vbat:
Ibat:
Vpv:
Ipv:
Vload:
Iload:
Ta:

x passed failed

np

1 2
Reference 001-phc-1103 002-phc-1103

Ambient temperature:
Rated voltage:

Test Behaviour / results 
Ref.1

Behaviour / results 
Ref. 2

Date: 26.11.2003

Protection against current flow into the PV

Remarks:

Used measurement equipment: Zimmer LMG95

Zimmer LMG95

Zimmer LMG95
Zimmer LMG95
Zimmer LMG95
Zimmer LMG95

Tinsley 5885A

reverse current is 
0,1 mA @ 14 V
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5.8 Long run test (48h)
--> Tests were not ordered

°C
V

Rated max. charge current: A
Rated max. discharge current: A Inspector:

time Tcase Ref.
[h] °C

0 1.
2.

12 1.
2.

24 1.
2.

36 1.
2.

48 1.
2.
1.
2.

Vbat:
Ibat:
Vpv:
Ipv:
Vload:
Iload:
Ta:
Tc:

passed failed

Zimmer LMG95
Tinsley 5885A

Zimmer LMG95
Zimmer LMG95
Zimmer LMG95
Zimmer LMG95

Remarks:

Used measurement equipment: Zimmer LMG95

[A][V]

Tinsley 5885A

PV-module
[V] [A] [V] [A]

Date:

loadBattery

Ambient temperature:
Rated voltage:

1. 2.
Reference
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5.9 Current compensation

°C DuT
V

Rated max. discharge current: A

no temp. sens. available ---

no temp. sens. available ---

Vbat:
Ibat:
Vpv:
Ipv:
Vload:
Iload:
Ta:

passed failed

Zimmer LMG95
Tinsley 5885A

Zimmer LMG95
Zimmer LMG95
Zimmer LMG95
Zimmer LMG95

Remarks:

The CML 10 charge regulator has normally a current compensation built in. 
The DuT were special versions without a current compensation. These 
versions are intended for direct battery operation of the load. The current 
compensation tests were therefore not

Used measurement equipment: Zimmer LMG95

001-phc-1103

charging current possible down to 6,3 V

np

Ambient temperature:

discharge
current [A]

end of charge voltage [V]
1.                     2. remarks

1 2
ReferenceRated voltage: 002-phc-1103
Date:
Inspector: np

current compensation

0

0,2

0,4

0,6

0,8

1

1,2

0 2 4 6 8
discharge current [A]

lo
ad

 d
is

co
nn

ec
t v

ol
ta

ge
 

[V
] Ref. 1

Ref. 2
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5.5. Temperatur compensation
--> Tests were not ordered

°C
V

Inspector:

temp.
Comp
mV/

K*cell

Ref.

1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.

case!

Vbat:
Ibat:
Vpv:
Ipv:
Vload:
Iload:
Ta:

passed failed

Used measurement equipment:

Zimmer LMG95
Zimmer LMG95

Zimmer LMG95
Zimmer LMG95

Zimmer LMG95
Zimmer LMG95
Tinsley 5885A

Remarks:

Deep discharging 
cut-off voltage [V]

Operation at 

Date:

Reconnect voltage 
load [V]

Voltage thresholds

Reconnect voltage 
PV [V]

ambient temperature [°C]

End of charge 
voltage [V]

Final gassing
voltage (equal.) [V]

Ambient temperature:
Rated voltage:

1. 2.
Reference

Final gassing
voltage (cycle) [V]

25 55 25 -10 25
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5.10 DC/DC-Converter

°C
V

Inspector:

Ref.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.

Vbat:
Ibat:
Vradio
Iradio:
Ta:

passed failed

Remarks: no DC/DC-converter built in

Used measurement equipment:

radio current 
[mA]

jumper
position

Ambient temperature:
Rated voltage:
Radio simulated with

remarks
battery
voltage [V]

battery
current [mA]

radio voltage 
[V]

1. 2.
Reference
Date:

22/27



charge controller, tests and measurements Fraunhofer ISE

O.N.E statement
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ONE specifications
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Normative References

At present, there are no mandatory national or international norms and test procedures for 
charge regulators available. Therefore FhG-ISE has decided to developed its own "test 
standard" and procedures.

This ISE "standard" for charge controllers is based on recommendations such as PV-GAP, 
World Bank or "Universal Technical Standard for Solar Home Systems".
The ISE "standard" is much more comprehensive and in detail stronger than these 
recommendations. The ISE "standard" therefore "contains" the most important 
recommandations.
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device type measured dimensions reference number 
following DIN EN ISO 
9001:2000

Agilent HP 
34401A

System-Multimeter voltages, currents up to 3 A 421-DC-10                         
421-DC- 11

Zimmer LMG 
95

Precision-wattmeter voltages,                         
currents up to 20 A, power

421-DC-16
421-DC-25
421-LI-5

Tinsley 5885A multi channel temperature 
measurement device

temperatures 421-DC-24

Temperature
sensor

Pt 100 temperatures in conjunction 
with Tinsley 5885A

421-DC-24.1
421-DC-24.2

Tektronix
TM502A

external current probe 
amplifier

currents in conjunction with 
A6302

421-DC-15.1
421-DC-15.2

Tektronix TDS 
3014

4-channel-digital  oszilloscope voltages (rms-, mean-, peak-
values), currents (rms-, 
mean-, peak-values), power, 
frequeny, fourier-analyses

421-DC-22

Tektronix
P5205

High voltage differential probe potential free measurement 
of high voltages with high 
frequencies

421-DC-23

Overview of measurement equipment used (following DIN ISO 9001:2000) 
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