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<<< ERODUCT OVERVIEW >>>

The C-30 is a battery voltage controlled relay. It is designed to
be operated from either 12 or 24 volt battery systems. It can
be configured to operate as either a charge controller or load
controller. User adjustable high voltage cut off and low voltage
return points allow optimum settings for differing systenm
requirements.

Input protection is provided by a 56 volt transorb and a 30 amp
slow blow fuse. Reverse battery polarity protection is provided
for on board electronics. Large box type terminals accept #14-4#4
wire allowing easy large wire hook up. The positive from the
solar panels connect to the incoming box terminal. This line is
protected by a 30 amp slow blow fuse and connects to the normally
open contact of the 30 amp dust covered relay. The common <relay
contact connects to the positive battery box terminal. The
negative 1is common for panel, battery and module, two box
terminals are provided.

For very large control applications more than one controller may
be hooked up in parallel as 1long as separate positive wires are
run from each solar array. Large loads may be controlled by
separating circuits to 30 amps maximum with separate positive
wires.

Ground your panels to protect them and yourself from static
voltages. This should be done at the panel and at the controller
if long wires are used. Static protection is provided by a
transorb rated at 8 by 20 us at 500 amps. In very static prone
environments see your dealer for extra protection devices, and
information on what works best in your area.

<<< INSTALLATION >>>

(1) Use the information in the section "Graphs and Tables" to
' determine the correct wire size for your installation.

(2) The module is mounted using the two 1/4 inch holes in its
back cover. A mounting template is supplied on page 13 which
references the hole locations and the units outline.

(3) Remove the two phillips head screws from the front cover.
Notice that the inside of the front cover has an
illustration showing the 1location of the module's wire
terminals, trim pots and test points. This illustration is
also shown on page 15. Fasten the module to the mounting
surface with round head screws or bolts.
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(4)

(5)

The model C-30 1s shipped from the factory in the following
configuration:

Operating voltage - 12 Volts
Mode - Charge Controller
High voltage disconnect - 14.2 vDC
Low voltage reconnect - 13.0 vDC

Using the information in the following section "Configuring
the Model C-30" to check that the factory operating voltage
and mode are correct. If your application requires different
settings use this information to adjust the unit to your
requirements.

The connections £from the battery should be made first. If
the wiring from the panels 1s connected to the C-30 without
the battery being connected, the relay will cycle (open and
close) until the battery connections are completed.

Important - If the C-30 is used in a 24 VDC system while con-

figured for operation at 12 VDC, the C-30's relay
will be damaged.

(6)

Route the battery's positive and negative leads thru a romex
strain relief connector on the bottom of the C-30. The
illustrations on page 13 and 14 show wiring diagrams for 12
and 24 VDC systems in which the C-30 1is used as a charge
controller.

(a) The positive (plus) lead from the battery is
connected to the box terminal labeled "Battery".

(b) The negative (ground) lead from the battery is
connected to elther of the box terminals labeled
*Ground".

If the C-30 is being used as a charge controller (as with
solar panels), route the panel's positive and negative leads
thru a romex strain relief connector on the bottom of the
c-30.

(a) The positive (plus) lead from the panel(s) is
connected to the box terminal labeled "P/L".

(b) The negative (ground) lead from the panel(s) is

connected to either of the box terminals labeled
"Ground".
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(6a) If the C-30 is being used as a DC load controller, route the
load's positive and negative leads thru a romex strain
relief connector on the bottom of the C-30.

(a) The positive lead from the DC loads is connected to
the box terminal labeled "P/L".

(b) The negative lead from the DC loads is connected to
the box terminal labeled "Ground".

(7) Grease the wire ends and connectors to prevent corrosion.
tighten securely.

(8) Tighten the romex connectors to provide strain relief.

(9) Replace the front cover.

Important - If a blocking diode 1is used, it must be installed
in one of the leads from the panel to the C-30. If
it is installed in a lead between the battery and
the C-30, the C-30 will not operate and the C-30's
relay will cycle.

<<< CONFIGURING THE MODEL C-30 >>>

Switch Settings

Twvo slide switches are use to configure the C-30. One is
used to tell the C-30 whether it is being used 1in a 12VDC
or 24VDC system. The other is used to tell the C-30 whether
to operate as a charge controller (to control solar panel
charging) or as a load controller (to turn off DC loads if
the battery voltage is 1low). Refer to the illustrations on
page 12, 13 and 14. The inside cover of the C-30 also has a
parts placement i{llustration.

To operate as a charge controller: Use the switch
labeled "C" to the left and "L" to the right. Set the
switch to the left.

To operate as a load controller: Use the switch labeled
"C" to the left and "L" to the right. Set the switch to
the right.

To operate at 12VDC: Use the switch labeled "24" to the

left and "12" to the right. sSet the switch to the
right.
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To operate at 24VDC: Use the switch labeled "24" to the
left and "12" to the right. Set the switch to the 1left.

Voltage Control

The C-30 1is basically a voltage controlled relay. It either
connects or disconnects whatever it is used with from the
battery. 1If it 1is being used as a charge controller, it
connects the panels to the battery when the battery voltage
1s low, and disconnects the panels from the battery when the
battery voltage is high. 1If it 1s being used as a DC load
controller, it connects the DC loads to the battery when the
battery voltage is high and disconnects the DC loads from
the battery when the battery voltage is low.

The voltages at which the relay opens and closes (connects
and disconnects) are adjustable.

Cell Voltage

The C-30 1is set using cell voltage rather than battery
voltage. A 12 volt battery has 6 cells and, therefore, a
nominal cell voltage of 2 wvolts. A 24 volt battery has 12
two volt cells.

The section "Tables and Graphs" provides tables for
converting battery voltages to «cell voltages. There is a
table for 12 volt conversions and a table for 24 volt
conversions on page 9. To make a conversion simply go to the
appropriate table, locate a battery voltage and to its right
will be listed the corresponding cell voltage.

I ti £ Test Point i Trim Pot

The C-30 has tvo test pins and two trim pots. The test
points are 3/8" metal pins located in the upper right hand
area of the circuit board. The trim pots are 3/8" in
diameter with a screwv driver slot in thelr center. They are
located 1/4" below the test pins. Refer to the illustration
on page 12 or the inside cover of the C-30.

Voltmeter

Adjusting the voltage connect and disconnect points 1is done
with either an analog or a digital voltmeter. Voltage
adjustments are made by connecting the voltmeter's negative
({black) 1lead to either of the <C-30's ground (negative)
terminals and the voltmeter's positive lead (red) to one of
the C-30's test points. The voltmeter should be set to read
DC volts and set for the 5 volt scale.
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NOTE: Voltage adjustments cannot be made until the battery
positive and ground are connected to the unit.

S ingq Vv s _when used as a Char tx :
THE HIGH VOLTAGE DISCONNECT MUST BE SET FIRST.

Use the voltage conversion chart to determine the desired
cell voltage. To set the high voltage disconnect point,
measure from the high voltage test pin to ground (battery
negative). Adjust the high voltage trim pot located beneath
the test point to the desired voltage.

Once the high voltage disconnect point is set, measure from
the low voltage test point to ground. To set the low voltage
reconnect, adjust the low voltage trim pot 1located beneath
the test point to the desired voltage.

THE HIGH VOLTAGE RECONNECT MUST BE SET FIRST.

Use the voltage conversion chart to determine the desired
cell voltage. To set the high voltage reconnect, measure
from the high voltage test point to ground (battery
negative). Adjust the high voltage trim pot located beneath
the test point to the desired voltage.

Once the high voltage reconnect point is set, measure from
the low voltage test point to ground. To set the low voltage
disconnect, adjust the low voltage trim pot located beneath
the test point to the desired voltage.
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<<< SPECIFICATIONS >>>

TECHNICAL:

Reference stability . . . . . 0.24%/1000 Hrs. Typical
Reference voltage ranges HB . 3.2 to 1.6 VDC/Cell

Reference voltage ranges LB . Setting of HB to 1.6 VDC/cell
Maximum switched current . . 30 A

Relay closed . . . . . . . . 87 ma

Relay open . . . . . . . . . 10 ma

Typlcal switching e o + o « 100,000 times at 30 A

Typical operating range . . . 12 VDC Nominal
24 VDC Nominal
Maximum input voltage . . . . 56 VDC @ 24VDC setting

Maximum input voltage . . . . 47 VDC @ 12VDC setting

ENVIRONMENTAL:
Operating temperature . . . . . -20C to 60C

Storage temperature . . . . . . =-35C to 90C
Humidity . . . . . . . . . . . Non-condensing Rh max 95%

PHYSICAL:

Weight . . . . . . . . .+ . . Net 24 0z Gross 2 Lbs

Size L) . - . L] - L) L] L] L ] E ] ® L) 5.25"w 603"L 1!9“H
Cabinet . . . . . . ¢ « . « . 0.090 Aluminum
Finish . . Black Anodize
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<<< GRAPHS AND TABLES >>>
Cell Voltage Conversion Tables

Since the C-30 is adjusted using battery cell voltage two
conversion tables are provided for converting battery
voltages to cell voltages. There is a table £for 12
volt conversions and a table for 24 volt conversions.
To nake a conversion simply go to the appropriate
table, 1locate a battery voltage and to 1its right will be
listed the corresponding cell voltage.

¥ R a Tabl

The wire resistance table gives the resistance sum in milli
ohms of the ground and positive leads. Once the resistance
is known the voltage loss can be derived from the Voltage
Loss Table for varying currents. You may be surprised at the
size wire necessary to keep voltage losses in the panel
leads at acceptable levels.

For example: A 12 volt system with eight 3.0 amp panels
located 60 feet from the batteries and using 4 gauge
vwire will lose nearly 1 volt in the panel leads during
peak charging times.

The above example is determined by first going to the
"Wire Resistance Table". Select the # 4 wire size row.
Move across this row to the column for 60 £t. The
number given is 30. This is the .030 ohms (30 milli
ohms) resistance for the wire. Go to the "Voltage Lost
in Cables"™ table. Select the 32 amp row (it is the
closest to 30 amps of our example). Move across this
row to the resistance column closest to the 30 milli
ohms of our wire (32 in this case). The number given is
1.02 volts.

Solar panels act as a current source. They will deliver the
same amount of current over a range of voltages. Therefore,
panels with a higher voltage output may tolerate some
voltage drop in their wire leads with no appreciable loss in
performance. For example: If the panels are capable of
delivery full current at 16 volts, and the batteries are at
13 wvolts, a 2 volt loss in the wiring will still allow the
Panels to charge the batteries to 14 wvolts at full rated
current. 1In order to select the proper wire size, the
maximum voltage at which a panel can deliver 1its rated
current is useful to know.
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As temperature rises the voltage at which the panels can
deliver rated current decreases. The maximum charge voltage
the batteries can see without gassing is also reduced. Since
the two characteristics are "going in the same direction",
the panels output voltage goes down as the batteries ability
to handle high charging voltages without gassing is reduced.
However, the batteries could be in a cool place while the
panels are heating in the sun. Under this condition the
tolerance for wire voltage loss would be less.

Battery Gassing Graph

The Battery Gassing Graph graph glives a generalized curve
for battery temperature verses battery gassing. The graph is
for lead antimony batteries. If possible use your battery
manufacture's recommendations.

The C-30 1is factory set for temperate conditions. For
unusual temperatures or other special conditions the C-30
should be reset to appropriate voltages.

Panel Output Voltage vs Temperature Graph

Solar panel output voltage decreases as the temperature of
the panel increases. The decrease in output voltage is
significant. This graph gives an approximation of the output
voltage change with temperature of a nominal 16 volt

panel.
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12 VOLY BATTERY CONVERSION TABLB

fattery Cell  pattery  Cell  dattery  cell mattery  cell wmattery  cell Battery Cell

Toltage Voltage Voltage TVoltage Voltage Voltage Voltage Toltage Voltage Voltage Voltage Voltage
10.00 1.667 11,00 1.833 1200 2,000  13.00 2167 1400 2333 15.00  2.500
18.05 1.675 1,05 L4212, 2,008 13.85 2175 1405 2,342 15,05  2.508
110 L6803 1110 1,850 1210 2,017 1310 2183 1410 2.3 15.10 2,511
10.15 1,692 1115 L.4se 1,15 .00 1315 2,192 LIS .35 1515 2,525
10.20 L0 1120 1867 12,20 2033 13,20 2200 4.0 .37 15.20 2.533
18.25 1.708 1.2 L.#S 1,25 2.042 13,25 L8 ML2S 1.315 1525 2542
1030 L7 10,30 1883 1230 2050 1330 217 1.0 L33 1530 2.550
10.35 LIS 113§ 197 1235 2088 1335 2215 L35 2391 15.35 2.558
10.40 113 1140 1900 1240 2,067 1340 2233 M0 2400 15.40 2.567
10.45 LU 1L L 1.5 405 1345 LM MAS .40 1545 2.575
10.50 LI5S0 11,50 1.917  12.50 2,043 13,50 2.250 1450 2417 15.50 2,503
10.55 1.758 155 L%S 12,55  2.092 13,55 .20 M55 2.425  15.55  2.592
10.60 L161 1L60 1933 12,60 2100 1360 2.267 1460 2,433 15.60  2.600
10.65 L115  1L.65 1.M2 12,65 2,108 13.65  .215  14.65 1442 15.65  2.508
10.70 L3 1170 L5 1M 2117 1170 L3 M. 2450 15.16 2.617
10.75 L1927 1115 LSE 1,05 1115 115 L2920 LIS 2458 1515 2,625
10,40 1400 1180 1967 1.0 2133 1380 2300 1400 2467 15.00  2.633
10.05 Lo08 1185 1915 1245 142 1385 LM M5 2475 1585 2.642
1. L7 1190 1M3 129 2150 1390 2317 .M L4030 1590 2.650
10.95 1425 1195 1992 1295 158 1395 2325 .95 2492 1595  2.658
1100 1833 12,00 2,000 1300 2167 14.00 2333 15.00 2500 16.00  2.667

14 VOL? BATYERY CONVERSION TABLE

Battery Cell  Battery  cCell  sattery  cell  mattery  cell mattery  cCell Battery  Cell

Voltage Voltage TVoltage Voltage Voltage Voltage TVoltage TVoitage Yoltage Voltage Voltage Voltage
0.0 L6667 22,00 1,833 2400 2,000 26,00 2,167  28.00  2.333  30.00 2.500
.10 1675 22,10 1.2 .10 2,008 2610 2,175 2810 .32 d0.18  2.508
0.0 1603 22,20 L850 2420 2,017 26,20 2183 4.0 2350 .20 2.517
0.3 1.62 .30 158 .30 2025 2630 .19 .30 2358 3030 2,528
20.40 LI 2240 1867 2440 2,033 2640 2200 2840 2,367 .40 2.533
.5 L7es 22,50  L.01S 50 2.M2 2650 2. w50 315 .50 2542
20.80 L. 2,60 1083 2460 2,050 26,60 2.217 2060 2,383 30.60 2,550
0.1 L1235 22,70 LB 210 2.5 26,700 2.225 .70 L3972 .10 2,554
20.00 1733 22,00 1900 2400 2,067 2600 2233 2000 2400 0.0 2.567
0.9 1.142 1296 1900 2090 2075 2690 2.2 .90 408 30.90  2.515
21,00 1750 23.00  1.917 5.0 2,083 2700 2250  29.88 2417 31.00  2.583
AN 1,158 13,08 1925 2500 2092 .10 2250 .10 425 3LL10 .58
21,20 1.7 3.0 1933 5.2 2,100 27,20 2,267 20.20 2433 3120 .60
.30 1975 23,30 L2 2530 2,108 .30 .21 2.3 2442 L300 2.6
.40 1.783 2240 1350 2540 2117 2740 2283 2040 2450 340 2617
21.50 1.192 23,50 1.9%8 25.50 .15 2150 2291 .50 2.458 3150 2.825
21,60 1,800 23.60  1.967  25.60 2,133 2760 2.300  29.60 2,467  31.60 2.633
.10 1.808 .70 L9315 25,00 142 2170 368 .10 2475 LM 2.642
21,30 1.817 23,80 1.3 2580 2.150 27,80 2317 29.80 2,483 3180 2,650
21.%0 1.425 23,90 1.9%2 5.9 2.158 17,90 2,325 .98 2492 3190 2,658
2.0 1.3 .00 2,000 2600 2,167 2800 2,333 36.00 2,500  32.00 2,667
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JIRE RESISTANCE TABLE 1In ohas/1000 - allll obas

Distance from Panels to Battery ia Peet
0 40 60 80 100 150 200 250 300 400

14 161 202 302 403 S84 756 1008 1260 1512 2016

n2 #0127 191 254 318 477 636 135 954 1M

Tire 10 10 80 120 160 200 300 400 433 599 79
$ize {4 1 50 75 100 126 188 251 34 311 502
1) 16 32 47 63 19 11y 158 1% 21 3
H 1020 306 400 50 7% 9% 1M 149 199

1] ¢ 13 19 2% 3 &1 6 1 M1

] { 8§ 12 16 2 3w B 4 % 0N

YOLTAGE LOST IN CABLES

Resistance in Ohns/1000 - X ohms
1 1 { § 16 32 o 128 2% 512

1] .00 .00 00 01 .2 .83 .6 .13 .26 .31
21 .00 .00 .01 .02 .03 .06 .13 .26 .51 1.02
41 .00 01 .02 .03 06 .13 .26 51 1.2 2,08
Carrent gl .01 .02 .03 .06 .13 .26 .51 1.02 2.05 4.10
indaps 16| .02 .03 .06 .13 .16 .51 1.02 2.05 4.10 4.1%
0 .03 .06 13 .26 .51 1,02 2,05 4.10 8.19 16.38
4] .06 .13 26 51 102 205 418 809 16.38 3.1
128} 13 .28 L51 1,02 2,05 4.10 .19 16.38 32.77 65.54
256 | .26 .51 1.02 2.05 4.10 8.19 16.38 32.77 65.54
512 | .51 1.02 2.05 4.10 8.1% 16.38 32.77 €5.54
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Battery Gassing
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12 VOLT SOLAR PANEL CONNECTION
FOR MORE PANELS JUST CONTINUE SUPPLY WIRES

TRACE C—30
—=— _LSLIDE SWITCHES
L _ M ] _ \ IN DIRECTION
AS SHOWN
Wi
BATTERY P/L L GROUND_L
BLOCKING @
DIODE
OPTIONAL _||_
/ !
; - +
pose JE | I
] _ — 12 VOLT
I EARTH ROD BATTERY
—r<o=r <oy <o~y <oy 7“0 | SUPPLY
—o N > > VIRES
+ + + + ~+
SOLAR SOLAR SOLAR SOLAR SOLAR
PANEL PANEL PANEL PANEL PANEL -
Ly G, 1908
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24 VOLT SOLAR PANEL CONNECTION
FOR MORE PANELS JUST CONTINUE SUPPLY WIRES

TRACE C—30
<— =} SLIDE SWITCHES
= % \ IN DIRECTION
L. AS SHOWN
iim
BATTERY P/L L GROUND_L
BLOCKING @ @
DIODE 1
OPTIONAL _
_ - + - +
I A=—=f
—Pi 12 VOLT| {12 vour
! EARTH ROD |BATTERY BATTERY
N\
] = %y - ) ~@
Remmmasmmmabi b - ©
-+ —+ -+ —+ —+ -+
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WIRES
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JULY 14, 1988
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MODEL C-30
MOUNTING TEMPLATE

Mount ing Holes - 1/4 in.
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