






APPENDIX C

Wire Ampacity and Maximum Lengths

Table C-1 lists the maximum number of amps allowed in various gauges of different
copper wire types installed in conduit or supplied in cable. Note that these are
inderle dent of the Ienath of the conductor. No matter how short the wire is, do not
exceednthese current ratings. The NEC requires No.12 American Wire Gage (AWG)
or larger conductors to be used with systems under 50 volts.

Tables C-2 through C-7 list the maximum one way wire distance for various wire
gauge, voltage, and current combinations. The term “one way” means the distance
from one connection point to another, not the round trip distance the electricity
makes. Put another way, these distances represent the length of the conduit. -

NOTE

Most of the tables in this chapter are for copper wire.
Table C-8 lists the maximum ampacities for aluminum
wire, and is the only reference to aluminum conductors in
this Appendix. Refer to the National Electrical Code,
Sections 310-16 to 310-19, for more information on both
copper and aluminum wiring and the temperature
corrections necessary for operating various types of
wires in high ambient temperatures.
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TABLE C-1: Maximum Ampacities of Cooper Wire in Conduit or Cable

Acceptable Locations and Wire Type

Dry, Wet Indoor Moist or Battery
Wire Indoor or Outdoor Underground Cables
Size,
AWG T, NM, NMC TW THW, THWN UF USE THHN

14
12
10
8

6
4
3
2

1
1/0
2/0
3/0

4/0

15
20
30
40

55
70
85
95

110
125
145
165

195

15
20
30
40

55
70
85
95

110
125
145
165

195

15
20
30
50

65
85

100
115

130
150
175
200

230

15 15
20 20
30 30
40 50

55 65
70 85
85 100
95 115

110 130
125 150
145 175
165 200

195 230

15
20
30
55

75
95

110
130

150
170
195
225

260

TABLE C-2: Maximum One-Way Copper Wire Distance for ti Voltage Drop

~ Volt Systems

AWG
Amps Watts #14 #12 #1O #8 #6 #4 #2 110 2/0 3/0

Distance in Feet
1 12 45.0 70.0 115 180 290 456 720 = = =
2 24
4 48
6 72
8 96

10 120
15 180
20 240
25 300
30 360
40 480
50 600

100
150
200

22.5 35.0 57.5 90.0 145 228 360 580 720 912
10.0 17.5 27.5 45.0 72.5 114 180 290 360 456
7.5 2.0 17.5 30.0 47.5 75.0 120 193 243 305
5.5 8.5 14.5 22.5 35.5 57.0 90.0 145 180 228
4.5 7.0 11.5 18.0 28.5 45.5 72.5 115 145 183
3.0 4.5 7.0 12.0 19.0 30.0 48.0 76.5 96.0 122
2.0 1 3.5 5.5 9.0 14.5 22.5 36.0 57.5 72.5 91.5
1.8 2.8 4.5 7.0 11.5 18.0 29.0 46.0 58.0 73.0
1.5 2.4 3.5 6.0 9.5 15.0 24.0 38.5 48.5 61.0

2.8 29.0 36.0 45.5
2.3 23.0 29.0 36.5

11.5 14.5 18.3
4.8 /./ 9.1 I 12.2
3.6 5.8 7.3 ~

-Exceeds Ampacity = Over 1,000 Feet Below stepped line - check ampacity
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TABLE C-3: Maximum One-Way Copper Wire Distance for a Voltage Drop

I ~Volt Systems

I AWG
Amps Watts #14 #12 #1O #8 #6 #4 #2 110 2/0 3/0

Distance in Feet
1 24 90 142 226 360 573 911 = = = =
2
4
6
8

10
15
20
25
30
40
50

100
150
200

48
96

144
192
240
360
480
600
720
960

1200
2400
3600
4800

45 71 113 180 286 455 724
22 36 57 90 143 228 362 57; 72; 91;
15 24 38 60 95 152 241 384 484 610
11 18 28 45 72 114 181 288 363 458
9 14 23 36 57 91 145 230 290 366
6 10 15 24 38 61 97 154 194 244

7 11 18 29 46 72 115 145 183
9 14 23 36 58 92 116 146
8 12 19 30 48 77 97 122

9 14 23 36 58 73 92
{11 18 29 46 58 73

5.7 9.1 14.5 I 23 29 36.6
9.7 1!)4 19.4 24.4
7.2 11:5 14.5 18.3

I-Exceeds Ampacity = Over 1,000 Feet Below stepped line - check ampacity

TABLE C-4: Maximum One-Way _ Wire Distance for W Voltage Drop

I ~ Volt Systems

I AWG
Amps Watts #14 #12 #1O #8 #6 #4 #2 1/0 2/0 3/0

Distance in Feet
1 120 450 700===== ===
2
4
6
8

10
15
20
25
30
40
50

240 225 350 575 900 = = = . .
480 100 175 275 450 72; . . . .
720 75 120 175 275 450 72; = = = =
960 55 85 145 225 355 570 = =

1,200 45 70 120 190 300 480 76; 96;
1,800 30 45 70 120 190 300 480 765 96; =

Ew;!$!!!i
I-Exceeds Ampacity = Over 1,000 Feet Below stepped line - check ampacity
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TABLE C-5: Maximum One-Way _ Wire Distances for ~ Voltage Drop

~ Volt Systems

AWG
\mps Watts #14 #12 #10 #8 #6 #4 #2 1/0 2/0 3/0

Distance in Feet
1 12 113 175 275 450 710 . . . .
2 24 56.3 87.5 138 225 355 57; 900 = = =
4
6
8

10
15
20
25
30
40
50

100
I50
LOO

48
72
96

120
180
240
300
360
480
600

25.0 43.8
18.8 30.0
13.8 21.3
11.3 17.5
7.7 11.3

m
03:8 06:0

68.8 113 178 288 450 725 900
43.8 75.0 119 188 300 481 600 76;
36.3 56.3 88.8 144 225 363 450 570
28.8 45.0 71.3 113 180 290 360 457
17.5 30.0 47.5 75.0 120 193 240 304
13.8 22.5 36.3 56.3 90.0 145 180 229
11.3 17.5 28.8 45.0 72.5 115 145 183
08.8 15.0 23.8 37.5 60.0 96.3 120 152
0701 11.3 17.5 28.8 45.0 72.5 90.0 114
05:8 09.0 I 13.8 22.8 36.3 57.5 72.5 91.3

7.2 11.4 18<1 28.8 36.3 45.7
12.1 19.2 24.2 [ 30.5
9.1 14.4 18.2 22.9

Exceeds Ampacity = Over 1,000 Feet Below stepped line - check ampacity

TABLE C-6: Maximum One-Way _ Wire Distances for ~ Voltage Drop

~ Volt Systems

AWG
~mps Watts #14 #12 #1O #8 #6 #4 #2 1/0 2/0 3/0

Distance in Feet
1 24 224 356 566 900 = . . . .
2 48 112 178 283 450 71i = . .
4 96 56 89 142 225 358 56; 90; . .
6 144 37 59 94 150 238 379 603 96; .
8 192 28 45 71 113 178 285 452 720 90;

10 240 22 36 57 90 143 228 362 576 726 91;
15 360 15 24 38 60 95 152 241 384 484 610
20 480 - ] 18 28 45 73 113 181 288 363 458
25 600 - - 23 36 57 91 145 230 290 366
30 720 - - 19 30 47 75 120 192 242 305
40 960--- ~2335 5790 145 182 289
50 1200 ----[ 274573 115 145 183

100 2400 - - - - 14.3 22.8~1 57.6 72.6 91.5
I50 3600 - - - - - - 24.1 38.4 48.4 I 61.0
?00 4800 - - - - - - 18.1 28.8 36.3 45.8

Exceeds Ampacity = Over 1,000 Feet Below stepped line - check ampacity
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TABLE C-7: Maximum One-Way Copper Wire Distances for w Voltage Drop

jj#J Volt Systems

AWG
Amps Watts #14 #12 #1O #8 #6 #4 #2 1/0 2/0 3/0

Distance in Feet
1 120 . . . . . . . .
2 240 56; 87; = . . . . . .
4 480 250 438 68; = .. = . .
6 720 188 300 438 75; . . . = .
8 960 138 213 363 563 88; = = = = =

10 1,200 113 175 288 450 713
15 1,800 75.0 113 175 300 475 75; = = = =

!Ew::ii?igi

-Exceeds Ampacity = Over 1,000 Feet Below stepped line - check ampacity

TABLE C-8: Maximum Ampacities of Aluminum Wire in Conduit or Cable

Acceptable Locations and Wire Type

Dry, Wet Indoor Moist or Battery
Wire Indoor or Outdoor Underground Cables
Size,
AWG T, NM, NMC TW THW, THWN UF USE THHN

12
10
8

6
4
3
2

1
1/0
2/0
3/0

4/0

15
25
30

40
55
65
75

85
100
116
130

150

15
25
30

40
55
65
75

85
100
115
130

150

15
25
40

50
65
75
90

100
120
135
155

180

15 15
25 25
30 40

40 50
55 65
65 75
75 90

85 100
100 120
115 135
130 155

150 180

15
25
45

60
75
85

100

115
135
150
175

205
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Chapter 2

1) B
2) D
3) A
4) A
5) B
6) D
7) D
8) C
9) D

10) c
11) B
12) B
13) D
14) c
15) A

Chapter 3

1) c
2) A
3) A
4) D
5) D
6) B
7) A
8) B
9) c

10) D

APPENDIX D

Answers to Questions for Self-Study

Chapter 4

1) D
2) D
3) c
4) B
5) A
6) D
7) A
8) D
9) c

10) A

Chapter 5

1) D
2) c
3) B
4) c
5) A
6) D
7) c
8) D
9) B

10) B

Chapter 6

1) D
2) c
3) A
4) B
5) D
6) D
7) B
8) A
9) D

10) c
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Coast Guard Shore Marker
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APPENDIX E

Characteristics of Charge Controllers

The following tables summarize the primary specifications of commercially available
charge controllers. The tables are organized by manufacturer and present key
technical characteristics of each manufacturer’s models. The information was
provided by each manufacturer through a questionnaire prepared by Steve
Barrington of Ktech Corporation under the auspices of Sandia National Laboratories
Photovoltaic Design Assistance Center. Presentation of this information does not
constitute an endorsement of these products or of the accuracy of the data. You are
encouraged to obtain specific product specifications directly from the manufacturer.
The address of each manufacturer is listed in Appendix B.
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Manufacturer & Specialty Concepts, Inc.
Model Number ASC Series

Charging Shunt Interrupting
Algorithm

Nominal Voltages
Available (VDC) 12 24

Maximum Array
Input Voltage (VDC) 22 44

Maximum
Charging
Current (amps) Available in 1,4,8, 12, and 16 amp

Battery Voltage (VR)
Regulation (VDC) 14.3 *.2 28.4 A .4

Battery
Voltage Regulation
Hysteresis (VRH) 1.1 *.5 2.2 * 1.0

VR Temperature
Compensation (optional) -5mv/deg C/cell

Maximum Load
Current (amps) (optional LVD) 10 amps

Low Voltage
Disconnect (LVD) 11.5*.2 23.0 &.4

Low Voltage
Disconnect
Hysteresis (LVDH) 1.5*.2 3.0 ~ .4

LVD Dampened
Response
(Time Delay LVD) none none

Indicators
(LED or Meter) Charging LED, LVD LED

Standby Current LVD - 30ma
Draw (Milliamperes) Quiescent -10 ma, Charging -25 ma

Operating Temperature
Range (“C or ‘F) -20”C to +50 ‘c

Notes: Potted in epoxy, suitable for outdoor mounting.
MOV lighting protection included.
Adjustable VR setting available as an option.
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Manufacturer & Specialty Concepts, Inc.
Model Number SCI Model 1

Charging Series Interrupting, 2 step, constant current
Algorithm

Nominal Voltages
Available (VDC) 12 24 36 48

Maximum Array
Input Voltage (VDC) 22 44 66 88

Maximum
Charging
Current (Amps) 30,50 30,50 30 30

Battery Voltage (VR)
Regulation (VDC) 14.8 ~ .2 29.6A.4 44.4 ~ .6 59.2 ~ .8

Battery
Voltage Regulation
Hysteresis (VRH) 2.3 ~ .4 4.6 ~ .8 6.9 k 1.2 9.2 ~ 1.6

VR Temperature
Compensation (optional) -5mv/deg C/cell

Maximum Load
Current (Amps) 30 amps 20 amps 15 amps 15 amps

Low Voltage
Disconnect (LVD) 11.5 *.5 23.0 ~ 1.0 34.5 * 1.5 46.0 ~2.O

Low Voltage
Disconnect
Hysteresis (LVDH) 1.5*.3 3.0 ~ .6 4.5 * .9 6.0 * 1.2

LVD Dampened
Response
(Time Delay LVD) 5-10 seconds typical

Indicators
(LED or Meter) Charging LED, LVD LED

Standby Current 10 10 10 10 quiescent
Draw (Milliamperes) 140 100 70 70 LVD

Operating Temperature
Range (“C or ‘F) -20 “c to +50 ‘c

Notes: Current compensated load disconnect. Night time array disconnect.
VR adjustable as an option.
Reverse polarity protection.
MOV lightning protection.
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Manufacturer & Specialty Concepts, Inc.
Model Number PPC

Charging Series Interrupting, 2 step, constant current
Algorithm

Nominal Voltages
Available (VDC) 12 24 36 48

Maximum Array
Input Voltage (VDC) 22 44 66 88

Maximum
Charging
Current (amps) 30,50 30,50 30 30

Battery Voltage (VR)
Regulation (VDC) 14.8 ~ .2 29.6* .4 44.4 ~ .6 59.2 k .8

Battery
Voltage Regulation
Hysteresis (VRH) 2.3 t .4 4.6 k .8 6.9 ~ 1.2 9.2 * 1.6

VR Temperature
Compensation (optional) -5mv/deg C/cell

Maximum Load
Current (amps) 30 amps 20 amps 15 amps 15 amps

Low Voltage
Disconnect (LVD) 11.5*.5 23.0 * 1.0 34.5 * 1.5 46.0 ~ 2.0

Low Voltage
Disconnect
Hysteresis (LVDH) 1.5*.3 3.0 A .6 4.5 *.9 6.0~ 1.2

LVD Dampened
Response
(Time Delay LVD) 5-10 seconds typical

Indicators Charge current, battery voltage meters
(LED or Meter) Charging LED, LVD LED

Standby Current 10 10 10 10 quiescent
Draw (Milliamperes) 140 100 70 70 LVD

Operating Temperature
Range (“C or ‘F) -20 “c to +50 ‘c

Notes: Supplied with enclosure. Current compensated load disconnect.
VR adjustable as an option. Night time array disconnect.
Reverse polarity protection.
MOV lightning protection.

WV
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Manufacturer & Specialty Concepts, Inc.
Model Number SCI System

Charging Series Interrupting, 2 step, constant current
Algorithm

Nominal Voltages
Available (VDC) 12 24 36 48

Maximum Array
Input Voltage (VDC) 22 44 66 88

Maximum
Charging
Current (amps) 30,50,90 30,50,90 30,50,90 30,50,90

Battery Voltage (VR)
Regulation (VDC) 14.8 *.2 29.6 ~ .4 44.4 * .6 59.2 ~ .8

Battery
Voltage Regulation
Hysteresis (VRH) 2.3 ~ .4 4.6 k .8 6.9 A 1.2 9.2~1.6

VR Temperature
Compensation (optional) -5mv/deg C/cell

Maximum Load
Current (amps) 30 amps 20 amps 15 amps 15 amps

Low Voltage
Disconnect (LVD) 11.5*.5 23.0 * 1.0 34.5 * 1.5 46,0 ~2.O

Low Voltage
Disconnect
Hysteresis (LVDH) 1.5 *.3 3.0 ~ .6 4.5 * .9 6.0 ~ 1.2

LVD Dampened
Response
(Time Delay LVD) 5-10 seconds typical

Indicators Digital metering of array, load current, battery volts
(LED or Meter) Charging LED, LVD LED

Standby Current 10 10 10 10 quiescent
Draw (Milliamperes) 140 100 70 70 LVD

Operating Temperature
Range (oC or ‘F) -20 “c 10+50 “c

Notes: Supplied with enclosure, load circuit breaker, array fuse.
Current compensated load disconnect. MOV lightning protection.
VR adjustable as an option. Night time array disconnect.
Reverse polarity protection.
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Manufacturer & VERITEK PH2-F VERITEK PH2-G
Model Number (for flooded electrolyte battery systems) (for gel battery systems)

Charging Series Interrupting, 2 step, constant current
Algorithm

Nominal Voltages
Available (VDC) 12 VDC 12 VDC

Maximum Array
Input Voltage (VDC) 32 VDC 32 VDC

Maximum
Charging
Current (amps) 10A 10A

Battery Voltage (VR)
Regulation (VDC) 14.2 VDC 14.7 VDC

Battery
Voltage Regulation
Hysteresis (VRH) .75 VDC .75 VDC

VR Temperature
Compensation (optional) probe at -5mV/deg C/cell

Maximum Load
Current (amps) 15A 15A

Low Voltage
Disconnect (LVD) 10.7 VDC 10.7VDC

Low Voltage
Disconnect
Hysteresis (LVDH) 1.0 VDC 1.OVDC

LVD Dampened
Response
(Time Delay LVD) none none

Indicators
(LED or Meter) LED LED

Standby Current
Draw (Milliamperes) 4 mA 6 mA

Operating Temperature
Range (“C or ‘F) -20 “c to +50 “c

Notes: Available with/without LVD controls.
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Manufacturer & Sunamp Power Co
Model Number PBR Series

Charging Shunt Interrupting
Algorithm

Nominal Voltages
Available (VDC) 6 12 24 48 Custom

Maximum Array
Input Voltage (VDC) 20 24 48 95 2 x Input Voltage

Maximum
Charging 6 10 15 18 amps Nom. (PU Rating)
Current (amps) 12 20 30 36 amps Peak Surge

Battery Voltage (VR)
Regulation (VDC) Set at factory for any battery chemistry including Ni cad.

Battety
Voltage Regulation Set at factory at a nominal 70/. of VR setpoint.
Hysteresis (VRH) Can be custom ordered at other values.

VR Temperature
Compensation Standard, Internal. -5mv/°F/cell

Maximum Load
Current (amps) NA

Low Voltage
Disconnect (LVD) NA

Low Voltage
Disconnect
Hysteresis (LVDH) NA

LVD Dampened
Response
(Time Delay LVD) NA

Indicators
(LED or Meter) LED(s) optional

Standby Current
Draw (Milliamperes) .003 A + .003A per LED

Operating Temperature
Range (“C or “F) -40 “c to +55 “c

Notes: All solid state no relays.
1.5 Joule Transient protection,
Potted for environmental protection.
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Manufacturer & Sunamp Power Co
Model Number PBRS Series

Charging Shunt Interrupting
Algorithm

Nominal Voltages
Available (VDC) 6 12 24 48 Custom

Maximum Array
Input Voltage (VDC) 20 24 48 95 2 x Input Voltage

Maximum
Charging 4 amps Nom. -8 amps Peak
Current (amps) 8 amps Nom. -16 amps Peak

Battery Voltage (VR)
Regulation (VDC) Set at factory for any battery chemistry including Ni cad.

Battery
Voltage Regulation Set at factory at a nominal 770 of VR setpoint.
Hysteresis (VRH) Can be custom ordered at other values.

VR Temperature
Compensation Standard, Internal. -5mv/°F/cell

Maximum Load
Current (amps) NA

Low Voltage
Disconnect (LVD) NA

Low Voltage
Disconnect
Hysteresis (LVDH) NA

LVD Dampened
Response
(Time Delay LVD) delay - custom only

Indicators
(LED or Meter) LED(s) optional

Standby Current
Draw (Milliamperes) .003 A + .003A per LED

Operating Temperature
Range (“C or ‘F) -40 “c to +55 “c

Notes: All solid state no relays.
1.5 Joule Transient protection.
Epoxy potted for environmental protection.
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Manufacturer & Sunamp Power Co
Model Number PBRL Series

Charging Shunt Interrupting
Algorithm

Nominal Voltages
Available (VDC) 6 12 24 48 Custom

Maximum Array
Input Voltage (VDC) 20 24 48 95 2 x Input Voltage

Maximum
Charging 10 15 18 amps Nom. (PU Rating)
Current (amps) 20 30 36 amps Peak

Battery Voltage (VR)
Regulation (VDC) Set at factory for any battery chemistry including Ni cad.

Battery
Voltage Regulation Set at factory at a nominal 7% of shunt voltage.
Hysteresis (VRH) Can be custom ordered at other values.

VR Temperature
Compensation Standard, Internal. -5mv/°F/cell

Maximum Load 8, 12, 15 amps (nominal)
Current (amps) 3 x rating for surge (same as El O)

Low Voltage 11.7 VDC Nominal, other voltages proportional
Disconnect (LVD) Factory set as per customer specs.

Low Voltage
Disconnect 5“/0of LVD nominal.
Hysteresis (LVDH) Can be set to other values at factory.

LVD Dampened
Response
(Time Delay LVD) Delay - available custom only.

Indicators
(LED or Meter) LED(s) optional

Standby Current
Draw (Milliamperes) .003 A + .003 A per LED

Operating Temperature
Range (“C or ‘F) -40 “c to +55 ‘c

Notes: All solid state no relays.
1.5 Joule Transient protection.
Potted for environmental protection.
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Manufacturer & SunAmp Power Co
Model Number PBRT Series

Charging Shunt Interrupting
Algorithm

Nominal Voltages
Available (VDC) 6 12 24 48 Custom

Maximum Array
Input Voltage (VDC) 20 24 48 95 2 x Input Voltage

Maximum
Charging 10 15 18 amps Nom. (PU Rating)
Current (Amps) 20 30 36 amps Peak Surge

Battery Voltage (VR) Not adjustable.
Regulation (VDC) Set at factory for any battery chemistry including Ni cad.

Battery Not adjustable.
Voltage Regulation Set at factory for 7% of VR setpoint.
Hysteresis (VRH) Can be custom ordered at other values.

VR Temperature
Compensation Standard, Internal. -5mv/°F/Cell

Maximum Load 8, 12, 15 Amps (nominal)
Current (Amps) 3 x rating for surge

Low Voltage Not adjustable.
Disconnect (LVD) 5.85, 11.7, 23.40, 46.80 Can be custom set at factory.

Low Voltage
Disconnect Set at factory for 70/. of LVD setpoint.
Hysteresis (LVDH) Can be custom set at factory.

LVD Dampened
Response
(Time Delay LVD) Optional, custom order.

Indicators
(LED or Meter) LED(s)

Standby Current
Draw (Milliamperes) 3 ma+ 3 ma/LED

Operating Temperature
Range (“C or ‘F) -40 “c to +55 “c

Notes: Lighting Controller, sense array current to activate light.
“Time On” set by dip switches.
All solid state 1.5 Joule Transient protection.
Epoxy potted for environmental protection.
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Manufacturer & Sunamp Power Co
Model Number PBRE (Extender)

Charging Shunt Interrupting
Algorithm

Nominal Voltages
Available (VDC) 6 12 24 48 Custom

Maximum Array
Input Voltage (VDC) 20 24 48 95 2 x Input Voltage

Maximum
Charging
Current (amps)

18 30 36 amps Nom. (PU Rating)
36 60 72 amps Peak

Battery Voltage (VR)
Regulation (VDC)

Battery
Voltage Regulation
Hysteresis (VRH)

VR Temperature
Compensation

Maximum Load
Current (amps)

Control from master PBR unit.

NA

NA

18, 30, 36 amps (when used as load relay)

Low Voltage
Disconnect (LVD) NA

Low Voltage
Disconnect
Hysteresis (LVDH) NA

LVD Dampened
Response
~Time Delay LVD) Delay, custom only.

Indicators
~LEDor Meter) LED(s) optional.

Standby Current
3raw (Milliamperes)

Operating Temperature
~ange (“C or ‘F)

Notes:

3 ma + 3 ma/ per LED

-40 “c to +55 “c

All solid state. 1.5 Joule Transient protection.
Potted for environmental protection.
Used to extend capability of other PBR series regulators and the
SunAmp Master control Board (MCB)
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Manufacturer & SunAmp Power Co
Model Number Master Control Board and Switching Shunts

Charging
Algorithm Shunt Interrupting

Nominal Voltages
Available (VDC) 6 12 24 48 120 Custom

Maximum Array
Input Voltage (VDC) 20 24 48 95 220 2 x

Maximum
Charging
Current (Amps) 25 to 240 Amps standard, Higher - Custom

Battery Voltage (VR) Not adjustable.
Regulation (VDC) Set at factory for any battery chemistry including Ni cad.

Battery Not adjustable. Set a factory at a nominal 70/. of shunt vOltXJE).

Voltage Regulation Can be custom ordered at other value.
Hysteresis (VRH) Shunt and restore are independently adjustable.

VR Temperature Standard, external - controller near battery area.
Compensation -30mv/°F for lead acid per 12 V battery.

Maximum Load
Current (Amps) Any value in 3A, 30A, or 60A increments.

Low Voltage
Disconnect (LVD) One or two levels independently settable.

Low Voltage
Disconnect
Hysteresis (LVDH) One or two levels independently settable.

LVD Dampened
Response
(Time Delay LVD) Delay, custom only can be set to any value.

Indicators
(LED or Meter) LED(s) optional, 6 or 9 function DMM optional.

Standby Current
Draw (Milliamperes) 3 ma + 3 ma/LED

Operating Temperature
Range (“C or “F) -40 ‘c to +55 ‘c

Notes: All solid state no relays.
Air-Core Coils + 1.5 Joule Transient protection.
J-Box for environmental protection (any NEMA specs).
Other custom features and instrumentation available.
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Manufacturer & SunAmp Power Co
Model Number EMPTB Max Power Tracker

Charging
Algorithm Shunt Interrupting and Series Interrupting (PWM)

Nominal Voltages
Available (VDC) 12 24 48 120 Others Custom

Maximum Array
Input Voltage (VDC) I 120 VDC to 250 VDC depending upon model.

Maximum
Charging
Current (Amps) 20 A and 40 A, higher on special order.

Battery Voltage (VR) Set at factory for any battery chemistry including Ni cad.
Regulation (VDC) (control comes from PBR unit)

Battery
Voltage Regulation Set at factory at a nominal 770 of shunt voltage.
Hysteresis (VRH) Custom values available.

VR Temperature Same as PBR’s. PV input -.4°/./0C.
Compensation -30mv/°F per 12 V (lead acid).

Maximum Load
Current (Amps) NA

Low Voltage
Disconnect (LVD) Depends on control unit used.

Low Voltage
Disconnect
Hysteresis (LVDH) Depends on control unit used.

LVD Dampened
Response
(Time Delay LVD) Custom only.

Indicators
(LED or Meter) Optional LED(s) or 4 function DMM.

Standby Current
Draw (Milliamperes) .20 ma varies somewhat with VIN

Operating Temperature
Range (“C or ‘F) -40 ‘c to +55 “c

Notes: Temperature tracks PV cell temperature and uses a DC to DC down
converter to maximize battery charging current.
High efficiency units available from 200 Wp to 3KWPof PV input.
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Manufacturer & Photocomm (Boss)
Model Number Econocharger Solar Sentry

Charging Shunt Interrupting Shunt Interrupting
Algorithm

Nominal Voltages
Available (VDC) 12, 24 12, 24

Maximum Array
Input Voltage (VDC) 24,48 24,48

Maximum
Charging
Current (Amps) 7 10 & 20 Amp Available

Battery Voltage (VR) 14.45, 28.90
Regulation (VDC) Adjustable potentiometer

Battery
Voltage Regulation
Hysteresis (VRH) .70V, 1.40V

VR Temperature Standard Internal, Optional External Probe
Compensation -4.5mv/deg C/cell

Maximum Load
Current (Amps) optional 15 amps

Low Voltage 11.50, 23.00
Disconnect (LVD) Adjustable potentiometer

Low Voltage
Disconnect
Hysteresis (LVDH) 12 V124V

LVD Dampened
Response
(Time Delay LVD) 1.5 seconds

Indicators Optional LEDs LEDs, Battery Polarity, Panel Polarity
(LED or Meter) Charging, Charged, Discharged Optional: Charging, Charged,

Discharged, Battery Disconnect

Standby Current
Draw (Milliamperes) 72 V124V

Operating Temperature
Range (“C or “F) -20 “c to +50 ‘c

Notes: Lighting and transient protection.
Epoxy/aluminum housing.

WP

w
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Manufacturer & Photocomm (Boss)
Model Number Centrix Series

Charging Series Interrupting
Algorithm

Nominal Voltages
Available (VDC) 12 24 36 48 120

Maximum Array
Input Voltage (VDC) 24 48 70 90 230

Maximum
Charging
Current (Amps) Available in 60, 100, 200amps

Battery Voltage (VR) Adjustable via pot
Regulation (VDC) 14.45V 28.90V 43.35V 57.80V 144.50V

Battery
Voltage Regulation
Hysteresis (VRH) 1.45V 2.90V 4.35V 5.8V 14.50V

VR Temperatu re
Compensation Standard - external probe, -4.5mv/deg C/cell

Maximum Load
Current (Amps) Available in 30, 60, and 100 amps

Low Voltage Adjustable via pot
Disconnect (LVD) 11.50V 23.00V 34.50V 46.00V 115.00V

Low Voltage
Disconnect
Hysteresis (LVDH) 1.7V 3.4V 5.1V 6.8V 17.OV

LVD Dampened
Response
(Time Delay LVD) 1.5 seconds

Indicators
(LED or Meter) LEDs Optional - charged, discharged.

Standby Current
Draw (Milliamperes) Varies, dependent upon system voltage and load current rating

Operating Temperature
Range (“C or “F) -20 ‘c to +50 ‘c

Notes: Standard unit includes: Meters: battery voltage, charge current,
transient/lighting protection, Nema 4 enclosure, multiple stage charging,
mercury relays, fusing, charge mode control: automatic regulation,
array disconnect and continuous charge. Options include blocking
diode, generator start contact, alarms (user defined), and array
diversion. Custom units available.
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Manufacturer & Photocomm (Boss)
Model Number Power Control Unit

Charging Series Interrupting
Algorithm

Nominal Voltages
Available (VDC) 12 24

Maximum Array
Input Voltage (VDC) 24 48

Maximum
Charging
Current (Amps) 30 amps

Battery Voltage (VR) Adjustable via pot
Regulation (VDC) 14.45V 28.90V

Battery
Voltage Regulation
Hysteresis (VRH) 1.45V 2.90V

VR Temperature
Compensation Standard - external probe, -4.5mv/deg C/cell

Maximum Load
Current (Amps) 30 amps

Low Voltage Adjustable via pot
Disconnect (LVD) 11.50V 23.00V

Low Voltage
Disconnect
Hysteresis (LVDH) 1.7V 3.4V

LVD Dampened
Response
[Time Delay LVD) 1.5 seconds

Indicators
(LED or Meter) LEDs - charged, discharged.

Standby Current
Draw (Milliamperes) llOma 70 ma

Operating Temperature
Range (°C or “F) -20 “c to +50 ‘c

Notes: Standard unit includes: Meters: battery voltage, charge current,
load current, array disconnect switch, load circuit breaker, Nema 3R
enclosure, transient/lighting protection, Fidd replaceable logic card.
Options include: gen start contact, alarms (user defined), array
diversion, blocking diode, and Nema 4 enclosure. Custom units
available.
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Manufacturer & Northern Power Systems
Model Number SC-PVL

Charging Series Interrupting
Algorithm

Nominal Voltages 12 VDC 24 VDC 48 VDC
Available (VDC) 18 VDC 35 VDC 65 VDC

Maximum Array
Input Voltage (VDC) I
Maximum
Charging
Current (Amps) 30 amps at 30 VDC

Battery Voltage (VR) VR adjustable, dipswitch
Regulation (VDC) pV -2.0 -2.6 Adjustable volts/per cell

Battery
Voltage Regulation
Hysteresis (VRH) Adjustable - separate high/low setpoints.

VR Temperature
Compensation Standard, Probe ~ 3 mv / ‘F / Cell

Maximum Load
Current (Amps) 30 amps at 30 volts

Low Voltage
Disconnect (LVD) 8.5 VDC, 18 VDC, 40 VDC/ Adjustable, dipswitch

Low Voltage
Disconnect
Hysteresis (LVDH) Adjustable w/dipswitch (.04 VPC - .61) Volts per cell.

LVD Dampened
Response Yes, time delay average voltage sensing
(Time Delay LVD) (304 min R.C. Network)

Indicators
[LED or Meter) LED Dot Bar Graph

Standby Current
Draw (Milliamperes) 3 Watts

operating Temperature
Range (“C or “F) O‘C to +80 “C standard, other optional

Notes:
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Manufacturer & Northern Power Systems
vlodel Number SC-351

:harging Series Interrupting , Sub array control
41gorithm

Nominal Voltages
Available (VDC) 12-120VDC

Maximum Array
Input Voltage (VDC)

Maximum
Charging 10 Amp- 12 VDC+24VDC,
Current (Amps) 5 Amp -48 VDC, 2 Amp -120 VDC

Battery Voltage (VR) -4 control setpoints
Regulation (VDC) - Screw adjustable

Battery
Voltage Regulation
Hysteresis (VRH) Adjustable

VR Temperature
Compensation None

Maximum Load
Current (Amps) 10 amps at 24 VDC

Low Voltage
Disconnect (LVD) Adjustable

Low Voltage
Disconnect
Hysteresis (LVDH) Adjust able

LVD Dampened
Response
(Time Delay LVD) Yes, adjustable, instantaneous -16 min avg. voltage.

!ndicators Ave voltage, output current, instant voltage,
:LED or Meter) control setpoints (LCD display), output voltage.

Standby Current
Draw (Milliamperes) Depends on setup.

Operating Temperature
Range (“C or ‘F) -35 “C to + 60 “C

Votes: Negative ground.
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Manufacturer & Northern Power Systems
Model Number SC-3561SC-358

I

Charging Series Interrupting , Sub array control
Algorithm

Nominal Voltages
Available (VDC) 12-120VDC

Maximum Array
Input Voltage (VDC)

Maximum
Charging 100 Amp -12 VDC + 24 VDC,
Current (Amps) 80 Amp -48 VDC, 60 amps -120 VDC

Battery Voltage (VR) -4 Control Setpoints
Regulation (VDC) - Screw Adjustable

Battery
Voltage Regulation
Hysteresis (VRH) Adjustable

VR Temperature
Compensation None

Maximum Load
Current (Amps) 100 amps at 24 VDC

Low Voltage
Disconnect (LVD) Adjustable

Low Voltage
Disconnect
Hysteresis (LVDH) Adjustable

LVD Dampened
Response
(Time Delay LVD) Yes, adjustable, instantaneous -16 min avg. voltage

Indicators Ave voltage, output current, instant voltage,
(LED or Meter) control setpoints (LCD display), output voltage

Standby Current
Draw (Milliamperes) Depends on setup.

Operating Temperature
Range (“C or “F) -35 “C to +60 “C

Notes: Model # 358- negative ground only
Model # 356- positive or negative ground
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Manufacturer & Heliotrope
Model Number cc-lo/cc-20

Charging Series Interrupting, PWM
Algorithm

NominalVoltages 12V
Available (VDC)

MaximumArray
InputVoltage (VDC)

Maximum
Charging
Current (Amps) 10/20

BatteryVoltage (VR)
Regulation (VDC) 13.2 -15.3 V using dipswitches

Battery
Voltage Regulation
Hysteresis (VRH) 200 mv -400 mv

VR Temperature
Compensation Standard and internal to controller.

Maximum Load
Current (Amps) NA

Low Voltage
Disconnect (LVD) NONE

Low Voltage
Disconnect
Hysteresis (LVDH) NA

LVD Dampened
Response
(Time Delay LVD) NA

Indicators
(LED or Meter) LED’s for system status only

Standby Current
Draw (Milliamperes) About 200 ma

Operating Temperature
Range (“C or “F) -15 ‘c to +50 “c

Notes:
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Manufacturer & I Heliotrope
Model Number CC-60/CC-l 20

Charging Series Interrupting , PWM
Algorithm

Nominal Voltages
Available (VDC) I
Maximum Array
Input Voltage (VDC) I 12V 12V

Maximum
Charging
Current (Amps) 60 (45 w/o fan) / 120

Battery Voltage (VR) 13.5 -16.5V 27.0 -33.0 V
Regulation (VDC) Using dipswitches.

Battery
Voltage Regulation
Hysteresis (VRH) 200 mv -400 mv

VR Temperature
Compensation I Standard and internal to controller.

Maximum Load
Current (Amps) 60 (45 w/o fan) / 120

Low Voltage
Disconnect (LVD) Switch adjustable at 10.5 -11.5 V in 8 steps.

Low Voltage
Disconnect
Hysteresis (LVDH) None - time delay.

LVD Dampened
Response
(Time Delay LVD) YES

Indicators
(LED or Meter) System status LEDs, digital panel meter.

Standby Current
Draw (Milliamperes) About 200 ma.

Operating Temperature
Range (“C or ‘F) UP to +200 ‘F

Notes:
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Manufacturer & Polar Products
Model Number Programmable Charge Controller (PCC)

Charging Series Interrupting’, sub array control
Algorithm

Nominal Voltages 12 24 48 VDC
Available (VDC)

Maximum Array
Input Voltage (VDC) 22 44 88

Maximum
Charging
Current (Amps) External relays used, unlimited current.

Battery Voltage (VR) 3 channels on each PCC allows for multistep charging. 18 turn pot
Regulation (VDC) allow hystensis adjustment from 12 to 16.5 VDC (12 V systems).

Battery
Voltage Regulation Yes. 18 turn pots. Allow up to 4 volt hysteresis adjustment
Hysteresis (VRH) on each channel.

VR Temperature 5.14 mv / “C/Ceil
Compensation Standard; on board, variable length extension probe available.

Maximum Load
Current (Amps) External relay used, unlimited.

Low Voltage
Disconnect (LVD) Yes, adjustable.

Low Voltage
Disconnect Yes, 18 turn pots. Allow 4 volt hysteresis adjustment
Hysteresis (LVDH) on each channel.

LVD Dampened
Response
(Time Delay LVD) Yes.

Indicators
(LED or Meter) Three LED.

Standby Current
Draw (Milliamperes) Logic load 4 ma, w/LED 16 ma

Operating Temperature
Range (“C or “F) -20 “c to +70”C

Notes: * With FTC option: user can adjust current and voltage during float
charging (only 12V available, presently).
Bipolar transorbs with fuse for lighting/transient protection. Logic board
separated from relays for further protection. No on board electrolytic.
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Manufacturer & Polar Products
Model Number Solar Lighting Controller (SLC)

Charging Series Linear, constant voltage
Algorithm

Nominal Voltages 12 VDC 24 VDC
Available (VDC)

Maximum Array
Input Voltage (VDC) 22 VDC for 12 volt systems, 44 VDC for 24 V systems.

Maximum
Charging
Current (Amps) 01,03, 06, 12,20,30

Battery Voltage (VR)
Regulation (VDC) Continuous adjustable through 18 turn pot.

Battery
Voltage Regulation No hysteresis.
Hysteresis (VRH) Constant voltage (regulated)

VR Temperature 5.14 mv / “C/Cell
Compensation Standard; onboard, variable length extension probe available.

Maximum Load
Current (Amps) 1 and 3 amp models = 3 amps, 6 to 30 amp models = 12 amps.

Low Voltage
Disconnect (LVD) Yes, range 9.5-12 VDC and 19-24 VDC adjustable with pot.

Low Voltage
Disconnect Adjustable by changing resistor valve. Approximately 2 volts standard.
Hysteresis (LVDH) 1-4 volt hysteresis 12 V, 2-8 V hysteresis 24 volt.

LVD Dampened
Response
(Time Delay LVD) Yes.

Indicators
(LED or Meter) Low voltage disconnected LED.

Standby Current
Draw (Milliamperes) 6 ma

Operating Temperature
Range (“C or “F) -20 ‘c to +70”C

Notes: Same as SSCC, except: uses PV module for sundown detection,
dual timer circuits - one delays turning on load from 0.5 hour to 3.5
hours after sundown. The second timer keeps the light on from
0.5 to 15.5 hours.
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Manufacturer & Polar Products
Model Number Small Systems Charge Controller (SSCC)

Charging Series Linear, constant voltage
Algorithm

Nominal Voltages 12 VDC 24 VDC

Available (VDC)

Maximum Array
Input Voltage (VDC) 22 VDC for 12 volt systems, 44 VDC for 24 V systems.

Maximum
Charging
Current (Amps) 01,03,06, 12,20,30

Battery Voltage (VR)
Regulation (VDC) Continuous adjustable through 18 turn pot.

Battery
Voltage Regulation No hysteresis.
Hysteresis (VRH) Constant voltage (regulated)

VR Temperature 5.14 mv / “C/Cell
Compensation Standard; onboard, or with variable length extension probe.

Maximum Load
Current (Amps) 1 and 3 amp models = 3 amps, 6 to 30 amp models = 12 amps.

Low Voltage
Disconnect (LVD) Yes, range 9.5-12 VDC and 19-24 VDC adjustable with pot.

Low Voltage
Disconnect Adjustable by changing resistor valve. Approximately 2 volts standard.
Hysteresis (LVDH) 1-4 volt hysteresis 12 V, 2-8 V hysteresis 24 volt.

LVD Dampened
Response
(Time Delay LVD) Yes.

Indicators
(LED or Meter) Low voltage disconnect LED.

Standby Current
Draw (Milliamperes) 6 ma

Operating Temperature
Range (“C or “F) -20 ‘c to +70”C

Notes: MOV across array input, battery input, negative to ground extremely low
ripple.

Conformably coated to MIL - I - 46058C
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Manufacturer & I Solarex
Model Number Solarstate SSH2/XX/8A

Charging Shunt Interrupting
Algorithm

Nominal Voltages 6 12 24 VDC
Available (VDC)

Maximum Array
Input Voltage (VDC) 12 25 50 VDC

Maximum
Charging
Current (Amps) 8A

Battery Voltage (VR)
Regulation (VDC) 2.48 V / Cell at 25°C

Battery
Voltage Regulation
Hysteresis (VRH) -0.3 V/ Cell

VR Temperature
Compensation Yes, internal.

Maximum Load
Current (Amps) NA

Low Voltage
Disconnect (LVD) NA

Low Voltage
Disconnect
Hysteresis (LVDH) NA

LVD Dampened
Response
(Time Delay LVD) NA

Indicators
(LED or Meter) LED’s

Standby Current
Draw (Milliamperes) 8.7 ma for 12 V

Operating Temperature
Range (oC or “F) -30 “c to +55°C

Notes:
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Manufacturer & Solarex
Model Number SHM XX/XXX

Charging Shunt Linear
Algorithm

Nominal Voltages
Available (VDC) 12 24 36 VDC

Maximum Array
Input Voltage (VDC) 25 50 75 VDC

Maximum
Charging
Current (Amps) 250 watts all voltages.

Battery Voltage (VR)
Regulation (VDC) 2.4 V/ 2 V cell at 25°C

Battety
Voltage Regulation
Hysteresis (VRH) 0 V, constant voltage regulated.

VR Temperature
Compensation Yes, (external probe)

Maximum Load
Current (Amps) NA

Low Voltage
Disconnect (LVD) NA

Low Voltage
Disconnect
Hysteresis (LVDH) NA

LVD Dampened
Response
(Time Delay LVD) NA

Indicators
(LED or Meter) LED’s

Standby Current
Draw (Milliamperes) 10t050ma

Operating Temperature
Range (“C or “F) -40 “C to +76°C

Notes: Designed for marine application with failsafe operation.

w
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Manufacturer & Solarex
Model Number Modular LVD

Charging NA
Algorithm

Nominal Voltages
Available (VDC) 12 24 VDC

Maximum Array
Input Voltage (VDC) 17 34 VDC

Maximum
Charging
Current (Amps) NA

Battery Voltage (VR)
Regulation (VDC) NA

Battery
Voltage Regulation
Hysteresis (VRH) NA

VR Temperature
Compensation NA

Maximum Load
Current (Amps) 10A (Relay)

Low Voltage
Disconnect (LVD) 1.85 V/2 VCell

Low Voltage
Disconnect
Hysteresis (LVDH) 0.15 V/2 VCell

LVD Dampened
Response
(Time Delay LVD) NO

Indicators
(LED or Meter) NO

Standby Current
Draw (Milliamperes) -1.5ma

Operating Temperature
Range (“C or “F) -20 “C to +60”C

Notes: Used with SSH, SHM’S when applicable.
Low voltage disconnect unit.
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vlanufacturer & Solarex
ulodel Number SRo Xwxxx

;harging Series Interrupting
41gorithm

Nominal Voltages
4vailable (VDC) 12 24 VDC

htaximum Array
nput Voltage (VDC) 24 48 VDC

Maximum
:harging
:urrent (Amps) 250 watts (all voltages)

Battery Voltage (VR)
Regulation (VDC)

Battery
Voltage Regulation
Hysteresis (VRH)

VR Temperature
Compensation

Maximum Load
Current (Amps)

2.4 V / Cell

0.2 V/ Cell

Yes, (internal)

10A (Optional)

Low Voltage
Disconnect (LVD) I 1.85V /Cell

Low Voltage
Disconnect
Hysteresis (LVDH)

LVD Dampened
Response
(Time Delay LVD)

Indicators
(LED or Meter)

Standby Current
Draw (Milliamperes)

Operating Temperature
Range (“C or ‘F)

0.15 V /Ceil

NO

Optional

10ma

-40 ‘C to +60”C

Notes:
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ufanufacturer & Solarex
vlodel Number Sc xx-xxx

2harging Series Interrupting, 2 step dual setpoint
41gorithm

Nominal Voltages
4vailable (VDC) 12 24 36 48 VDC

blaximum Array
nput Voltage (VDC) 25 50 75 100 VDC

Maximum
:harging
Ourrent (Amps) 18 30 60 90, 120 A

Battery Voltage (VR)
Regulation (VDC) (2.5 / 2.35 V)Cell

Battery
Voltage Regulation
Hysteresis (VRH) (2.05V / 2.25 V)Cell

VR Temperature
Compensation Yes, (optionally external)

Maximum Load
Current (Amps) 1O-3OA

Low Voltage
Disconnect (LVD) Adjustable

Low Voltage
Disconnect
Hysteresis (LVDH) Adjustable

LVD Dampened
Response
(Time Delay LVD) NO

Indicators
(LED or Meter) LED, Meters (optional)

Standby Current
Draw (Milliamperes) 4 to 50 mA

Operating Temperature
Range (oC or “F) o “c to +50°c

Notes: Many options available.
Includes VR adjustable, VRH adjustable.
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Manufacturer & Solarex
Model Number ACR II XXA/XXV/XXA

Oharging Series Interrupting, with a limited 2 step constant current
Ngorithm

Nominal Voltages
Available (VDC) 6 12 24 48 VDC

Maximum Array
Input Voltage (VDC) 12 24 48 96 VDC

Maximum
Charging
Current (Amps) 30, 90A

Battery Voltage (VR)
Regulation (VDC) 2.4 V / Cell at 25°C

Battery
Voltage Regulation
Hysteresis (VRH) 0.2 V / Cell

VR Temperature
Compensation Yes, (optionally external)

Maximum Load
Current (Amps) 10 -25A

Low Voltage
Disconnect (LVD) 1.85 V / Cell

Low Voltage
Disconnect
Hysteresis (LVDH) 0.15 V/Cell

LVD Dampened
Response
(Time Delay LVD) No

Indicators
(LED or Meter) LED’s and optional meters (current shunts included).

Standby Current
Draw (Milliamperes) 40, 25, 20, 60 ma

Operating Temperature
Range (“C or “F) -26 “C to +60”C

Notes: Many options - VR, ADJ, LVD ADJ.
Positive or negative to ground.
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Manufacturer & Solarex
Model Number ACR IV ND/XX/NX

Charging Series Interrupting, staged with constant current
Algorithm

Nominal Voltages
Available (VDC) 12 24 48 VDC

Maximum Array
Input Voltage (VDC) 24 48 96 VDC

Maximum
Charging
Current (Amps) 21OA

Battery Voltage (VR)
Regulation (VDC) 2.40 V 12.42 V / Cell

Battery
Voltage Regulation
Hysteresis (VRH) 0.25 V/ 0.27 V / Cell

VR Temperature
Compensation Optional

Maximum Load
Current (Amps) 35 A

Low Voltage
Disconnect (LVD) 1.85 V/ Cell

Low Voltage
Disconnect
Hysteresis (LVDH) 0.2 V / Cell

LVD Dampened
Response
(Time Delay LVD) No

ndicators
:LED or Meter) LED’s and meters.

Standby Current
Draw (Milliamperes) 130 mA

Operating Temperature
Range (°C or ‘F) -40 “C to +60”C

Notes: Higher voltages available.
Higher input/output currents available.
VR adjustable and LVD adjustable, generator start.
Positive or negative ground.
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Manufacturer & Currin Corporation
Model Number SHCC-3 Zccs-1

Charging
Algorithm Shunt Interrupting Shunt Linear

Nominal Voltages
Available (VDC) For 12 Vdc systems

Maximum Array
Input Voltage (VDC) 30 Vdc 15.5 Vdc (loaded)

Maximum
Charging
Current (Amps) 3.0 A continuous 1.1 A continuous

Battery Voltage (VR)
Regulation (VDC) 14.1 Vdc 14.4 -15.2 Vdc

Battery
Voltage Regulation
Hysteresis (VRH) 0.4 Vdc None

VR Temperature None
Compensation -25 mV/°C (+6 mV/°C for Zener Diode)

Maximum Load
Current (Amps) . .

Low Voltage
Disconnect (LVD) None None

Low Voltage
Disconnect
Hysteresis (LVDH) ● .

LVD Dampened
Response
(Time Delay LVD) . .

Indicators External LED
(LED or Meter) None for low charge warning

Standby Current
Draw (Milliamperes) 1.4 mA 1.5 mA (V bat = 13.OV)

Operating Temperature
Range (“C or “F) -20 “c to +50 “c +15 octo +35 “c

Notes: Both charge controllers have polarity/voltage indicator to assure correct
circuit polarity prior to connections. Both controllers have silicone
conformal coating for environmental protection.
● No load circuit in controller.
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Manufacturer & Bobier Electronics
Model Number Sunselector M-2, M-4

Charging Shunt Interrupting
Algorithm

Nominal Voltages
Available (VDC) 6 12 24

Maximum Array
Input Voltage (VDC) 30 30 60

Maximum
Charging
Current (Amps) 4A (m-2), 7A (m-4)

Battery Voltage (VR) 7.14 14.35 28.7 Flooded electrolyte
Regulation (VDC) 7.07 14.15 28.3 Gel electrolyte

Battery
Voltage Regulation Ov
Hysteresis (VRH) 10 seconds PV disconnect

VR Temperature Optional, external probe
Compensation -5mv / deg C / Cell

Maximum Load
Current (Amps) NA

Low Voltage
Disconnect (LVD) NA

Low Voltage
Disconnect
Hysteresis (LVDH) NA

LVD Dampened
Response
(Time Delay LVD) NA

Indicators
(LED or Meter) Optional charge LED.

Standby Current
Draw (Milliamperes) <Ima

Operating Temperature
Range (“C or ‘F) -40 ‘C to +65°C

Notes: Options: Adjustable charge stop, “charge” LED, temp comp, emp
protection, and buyer specified setpoints.
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Manufacturer & Bobier Electronics
Model Number Sunselector M-8, M-16

Charging Series Interrupting
Algorithm

Nominal Voltages
Available (VDC) I 6 12 24

Maximum Array
Input Voltage (VDC) 15 40 40

Maximum
Charging
Current (Amps) 10A (m-8), 18A (m-16)

Battery Voltage (VR) 7.14 14.35 28.7 Flooded electrolyte
Regulation (VDC) 7.07 14.15 28.3 Gel electrolyte

Battery
Voltage Regulation
Hysteresis (VRH)

.3 V + 10 sec delay. CKT open -10 sec upon reaching VR
or until VRH is reached

VR Temperature Optional, external probe
Compensation -5mv / deg C / Cell

Maximum Load
Current (Amps) NA

Low Voltage
Disconnect (LVD) NA

Low Voltage
Disconnect
Hysteresis (LVDH) NA

,

LVD Dampened
Response
(Time Delay LVD) NA

Indicators
(LED or Meter) 4 LEDs - charging/analyzing/f inishing/PV ready

Standby Current
Draw (Milliamperes)

Operating Temperature
Range (“C or ‘F)

Notes:

1 ma at night

-40 ‘C to +65°C

No blocking diode required.
Options: Dual output, adj VR, emp protection, temp comp, and
buyer specified setpoints
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Manufacturer & Bobier Electronics
Model Number LCB 3M, LCB 7M, LCB 20M, LCB 20

Description Linear Current Booster
Optimize power between PV and load.

Nominal Voltages
Available (VDC) 8-32

Maximum Array
input Voltage (VDC) 50

Maximum
Load
Current (Amps) 4A (3m), 8A (7m), 40A (20m), 40A (20)

Load Surge
Capability 12A (3m), 16A (7m), 80A (20m), 80A (20)

User Available preset at 14.5 or 29.0 VDC.
Adjustments Field adjustment 8-32 VDC.

Options Heavy duty - improved efficiency.
- Surge voltages to 100 VDC.

Remote control - standard LCB 20 and 20m
(ON/OFF) - optional LCB and 7 m

Low Voltage
Disconnect (LVD)

Low Voltage
Disconnect
Hysteresis (LVDH)

LVD Dampened
Response
(Time Delay LVD)

Indicators
(LED or Meter)

Standby Current
Draw (Milliamperes) c5ma

Operating Temperature
Range (“C or “F) No rated lower range, to 80”C.

Notes: LCB 20 can be user in battery charging with BCM-1 unit.
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Manufacturer & Photron
Model Number UPC1

Charging User Selectable Series or Shunt Interrupting or
Algorithm Multi-stage Charging

Nominal Voltages
Available (VDC) 12-120V

Maximum Array
Input Voltage (VDC) 300 v

Maximum
Charging
Current (Amps) Unlimited - user selects switch hardware.

Battery Voltage (VR) Adjustable
Regulation (VDC) O-5 V/Cell

Battery ●

Voltage Regulation
Hysteresis (VRH) ‘ Adjustable O-5 V / Cell - independent of VR

VR Temperature Standard external probe. -30 to 60”C
Compensation 8 mv/ cell at -30°, 5 mv/ cell at 25°, 2.5 mv/ cell at 60°

Maximum Load
Current (Amps) User selects the switch hardware.

Low Voltage
Disconnect (LVD) Adjustable O-5 V / Cell

Low Volt age
Disconnect
Hysteresis (LVDH) Adjustable O-5 V / Cell

LVD Dampened
Response
(Time Delay LVD) Yes, selectable on unit. 12 sec to 120s.

Indicators 1 LED for each control setpoint.
(LED or Meter) “SA1000” digital meter optional.

Standby Current
Draw (Milliamperes) 4 ma

Operating Temperature
Range (“C or “F) -30 “C to +60 “C, -40 “C to +85 “C optional,

Notes: Many options, call manufacturer.
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vlanufacturer & Photron
ulodel Number UPC2

:harging User selectable Series or Shunt Interrupting or
41gorithm Multi-stage Charging or Dual Setpoint

Vominal Voltages
4vailable (VDC) 12-240V

Maximum Array
Input Voltage (VDC) 500 v

Maximum
Charging
Current (Amps) Unlimited - user selects switch hardware

Battery Voltage (VR) Adjustable
Regulation (VDC) O-5 V/Cell

Battery
Voltage Regulation
Hysteresis (VRH) Adjustable O- 5V / Cell - independent of VR.

VR Temperature Standard external probe --30 to 60”C.
Compensation 8 mv/ cell at -30”, 5 mv/ cell at 25°, 2.5 mv/ cell at 60°

Maximum Load
Current (Amps) User selects the switch hardware.

Low Voltage
Disconnect (LVD) Adjustable 0-5 V / Cell - independent of VR.

Low Voltage
Disconnect
Hysteresis (LVDH) Adjustable O-5 V / Cell - independent of LVD.

LVD Dampened
Response
(Time Delay LVD) Yes, selectable on unit. 1 sec standard - adj to 300 sec option.

Indicators 1 LED for each control setpoint and 2 LEDs (control inputs).
(LED or Meter) “SA1 000” digital meter optional.

Standby Current
Draw (Milliamperes) 6 ma

Operating Temperature
Range (“C or “F) -30 “C to +60 “C, -40 “C to +85 “C optional.

Notes: Can input 2 control signals for controller action.

E-37 APPENDIX E



Manufacturer & Photron
Model Number UPC6

Charging User selectable Series or Shunt Interrupting or
Algorithm Multi-stage Charging or Dual Setpoint

Nominal Voltages
Available (VDC) 12-240V

Maximum Array
Input Voltage (VDC) 500 v

Maximum
Charging
Current (Amps) Unlimited - user selects switch hardware.

Battery Voltage (VR) Adjustable
Regulation (VDC) O-5 V/Cell

Battery
Voltage Regulation
Hysteresis (VRH) Adjustable O- 5V / Cell - independent of VR.

VR Temperature Standard external probe – -30 to 60°C.
Compensation 8 rev/per cell at -30°, 5 rev/cell at 25°, 2.5 mv/ cell at 60 “C

Maximum Load
Current (Amps) User selects the switch hardware.

Low Voltage
Disconnect (LVD) Adjustable O-5 V / per Cell

Low Voltage
Disconnect
Hysteresis (LVDH) Adjustable O-5 V / Cell - independent of LVD.

LVD Dampened
Response
(Time Delay LVD) Yes, selectable on unit. 1 sec standard - adj to 300 sec option.

Indicators 1 LED for each control setpoint and 2 LEDs (control inputs).
(LED or Meter) “SA1000” digital meter optional.

Standby Current
Draw (Milliamperes) 6 ma

Operating Temperature
Range (“C or “F) -30 ‘C to +60 ‘C, -40 “C to +85 ‘C optional.

Notes: Usable in positive and/or negative ground systems.
Can input 2 control signal for control action.

w

v

APPENDIX E E-38



Manufacturer & Trace
Model Number C30-A Charge Controller

Charging
Algorithm Series Interrupting , mechanical relay switch

Nominal Voltages
Available (VDC) 12 and 24 VDC

Maximum Array
Input Voltage (VDC) 56 VDC, over voltage protected with Transorb.

Maximum
Charging
Current (Amps) 30 amps, fused

Battery Voltage (VR) VR Adjustable
Regulation (VDC) 3.2 to 1.6 VDC / Cell

Battery
Voltage Regulation Adjustable (independent of VR)
Hysteresis (VRH) 950/. of VR up to 1.6 V / Cell

VR Temperature
Compensation None

Maximum Load
Current (Amps) 30A

Low Voltage Automatic nighttime disconnect
Disconnect (LVD) will disconnect under low current conditions.

Low Voltage (1) Begins periodic sampling at V ~Olar>10 VDC and z 1.5A
Disconnect (2) Switches in when V ~Olar> V b~n~yand I ~OIa,>1.5 A

Hysteresis (LVDH) (3) Drops out when V ~Ol,rK10 VDC and I ~Olar=0A

LVD Dampened
Response
(Time Delay LVD) Yes, 4 seconds.

Indicators One status LED with 4 states to indicate various
(LED or Meter) charge modes: on, off, slow and fast flashing.

Standby Current
Draw (Milliamperes) about 10 ma

Operating Temperature -20 “C to +60 “C - operating
Range (“C or ‘F) -35 “C to +90 “C - storage

Notes: Features: Conformably coated PCB for environmental protection.
No blocking diode needed.
Equalize switch to manually equalize liquid electrolyte lead acid
batteries.
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