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COOP D111D

COOP D111D NOTE 3, MODIFICATION. Solar Panel Regulator Installation, D900-1A1A2

Operations Division
W/OPS12: JD/GLD

SUBJECT:
PURPOSE:

SITES AFFECTED:

AUTHORIZATION:

VERIFICATION STATEMENT:

ESTIMATED COMPLETION DATE:

TIME REQUIRED:
ACCOMPLISHED BY:
EQUIPMENT AFFECTED:
SPARES AFFECTED:
PARTS/MATERIALS REQUIRED:

SOURCE OF PARTS/MATERIALS:

DISPOSITION OF REMOVED
PARTS/MATERIALS:

TOOLS AND TEST EQUIPMENT
REQUIRED:

Solar Panel Regulator Installation, D900-1A1A2

To provide instructions to install a solar panel voltage
regulator, fuse, and terminals, to prevent overcharging of the
battery inside Fischer and Porter (F&P) Rebuild version D
(FPR-D) precipitation gauges.

All FPR-D precipitation gauge sites that experience abnormally
short battery life due to overcharging should make this
modification. Not all FPR-D sites will need this modification
and wholesale implementation is not recommended or
authorized. See Attachment A, Section A.1 for guidance.

The authority for this note is by National Weather Service
Headquarters direction.

This procedure was tested and verified at the Sterling Field
Support Center (SFSC), Sterling, VA; National Weather
Service Training Center (NWSTC) in Kansas City, MO; and
two Cooperative Observer Program (COOP) sites managed by
the, Weather Forecast Office (WFO) Mobile, AL (MOB).

As needed.

Approximately 2 hours.

NWS Representative (NWSREP) for local COOP operations.
D111D-2A1 — FPR Precip Recorder — Sutron.

None.

ASN: D900-1A1A2 - Solar Panel Regulator.

017C-E-1825 — Terminal, Quick Disconnect.

017-B-2-32 — Battery 12V 6.5 Ah PS1265, fully charged.
017-F-6-20 — Fuse 32V 5A 4AG, or commercial equivalent.
J407-31 — Fuse Holder, Inline, or commercial equivalent.
Above ASN parts are available from National Logistics Support
Center (NLSC), non-ASN parts locally supplied.

Dispose of locally.

Small Phillips, #2 Phillips, small slotted screwdrivers, wire
cutters/stripper, small needle nose pliers, crimp tool, and
volt/ohm meter.

Black and red electrical tape or shrink tubing.
Cardboard box to fit over solar panel, at least 7"x10"x2".

Power drill and screws (optional; see Section B.3.2, Step 7),
locally provided.
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DOCUMENTS AFFECTED: None.
PROCEDURE: See Attachment A for Checking Battery Charging.
See Attachment B for Replacing FPR-D Solar Regulator.
See Attachment C for sample Cooperative Station Service
Accountability (CSSA) reporting entries.
TECHNICAL ASSISTANCE: For questions or problems pertaining to this note, contact
SFSC at (703) 661-1268.
REPORTING INSTRUCTIONS: Report the completed modification using a CSSA site

inspection report, and update the site metadata on the B-44
Station Information Report. Follow the reporting instructions in
Attachment C, for sample forms and entries.

Digitally signed by Al Wissman
DN: cn=Al Wissman, o=Maintenance

AI Wi S S m a n Branch, ou=National Weather Service,

email=al.wissman@noaa.gov, c=US
Date: 2014.07.17 14:16:25 -04'00'
Al Wissman
Chief, Maintenance Branch

ATTACHMENT A — Procedures for Checking Battery Charging
ATTACHMENT B - Install the Regulator
ATTACHMENT C — Sample CSSA Report
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ATTACHMENT A — Procedures for Checking Battery Charging

A.1 Checking for Overcharging

Field failure reports have indicated the 2-watt solar panel is capable of overcharging the 12V 6.5
ampere hour (Ah) battery of the Fisher & Porter Rebuild Version D (FPR-D) system in areas of
bright sunshine during the summer months. These reports were confirmed by testing at Sterling
Field Support Center (SFSC). The FPR-D electronics draw very little power from the battery when
everything is operating properly and during the summer months in areas of bright sunshine the
battery is easily kept at full charge. When at full charge, the battery is no longer drawing power
from the solar panels, and the voltage output can rise to near open circuit voltage of the solar panel.
Testing has shown this voltage output to be in excess of 17.6V. Voltage impressed on a 12V
battery should never exceed 14.8V for any extended time because it will harm the battery’s
chemistry.

The FPR-D batteries should last 5 to 8 years in normal life. If the FPR-D’s battery dies within 1 to 2
years, and exhibits the following characteristics:

e The recorded battery voltage has been consistently 13+ volts,
AND

e It suddenly drops to less than 11.8V and stays there, then the battery has lost a cell — a typical
failure mode of overcharging.

Confirm cell loss by taking the battery back to the WFO and putting the battery on a charger for 3

days (use chargers described in Section A.3.1, Step 1). Follow the testing instructions in Section

A.3.1 to check if the battery is good. White chalky deposits may appear around the terminal seals
or the battery vent, as overcharging will bubble electrolyte out the battery seals.

Alternately, using a voltmeter, look for voltage readings exceeding 15V on the battery during the
middle of the day when the sun is brightest. Voltages this high will overcharge the battery. The
battery voltage data collected within the FPR-D logger data are taken at midnight and are not valid
for this test. Verify the voltage with a voltmeter on a bright sunny day.

If either scenario described exists, installing a regulator at that site will be required. See
Attachment B.

A.2 Checking for Undercharging

Do not confuse the scenarios above with battery charging problems where the battery is getting
insufficient charge and slowly drops voltage until the system shuts down (around 7V),

OR

Equipment or operator failures where a short, or a high load drains the battery resulting in a FPR-D
shutdown. For example, leaving the FPR-D in the calibration menu will not allow the display to
automatically shut-off and will drain the battery in just over a day.

If the battery is being drained to where the FPR-D shuts down, fix the charging or operating
problem first. Then try to determine (with time) whether an overcharge problem exists and further
work, like installing the regulator, will be required. Typical electrical problems like, a poorly located
solar panel, poor connections, a dirty solar panel, or improper wiring, will not be fixed by adding a
regulator. Look for, and fix, those problems first!
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A.3 Checking Battery

Look at the data from the site. If the battery voltage was constantly below 11V, the battery probably
needs replacing. It is not possible to troubleshoot electrical problems with a bad or discharged
battery, so take a fresh, fully charged, replacement battery to the site. The battery for this system is
ASN: 017-B-2-32, available from NLSC. Unless the old battery voltage is above 12.2V, use the fully
charged battery for setup and troubleshooting and leave it installed in the system. Be sure to
charge the spare battery BEFORE taking it out to the field.

DO NOT check battery quality in the field; bring the old battery back to the WFO to see if it is
functional for other use, or to discard.

A.3.1 Checking the Old Battery

1. Place the old battery on a 2- or 3-stage charger designed for sealed lead acid batteries, like the
ASN: D900-2A1 from NLSC or the Deltran Battery Tender Junior 12V@0.75A from commercial
sources. Do not use an automotive charger. It will not fully charge the battery.

2. Leave the battery on the charger until the charger indicator is in “float” mode, indicating the
battery is fully charged. Charging time may take up to 3 days.

Disconnect the charger and let the battery rest overnight.

4. Measure the resting voltage on or after the following day. If it is less than 12.0 volts, the battery
is damaged and should be discarded.

Batteries that test well can be set aside for use at the next site. The design life of these batteries is
5 to 7 years of use, so plan accordingly.

NOTE: Be sure to charge any battery BEFORE taking it out to the field.

EHB-10 COOP D111D Note 3, Modification
7/17/14 A-2




ENGINEERING HANDBOOK 10 COOP D111D

ATTACHMENT B - Install the Regulator

B.1 Inspect the Regulator

Unpack and examine the D900-1A1A2 solar panel regulator received from National Logistics
Support Center (NLSC). Obtain a slotted screwdriver suitable for the wire attachment screws on
the terminal blocks of the regulator.

B.1.1 Regulator Configuration

The D900-1A1A2 NLSC stock bin is a generic bin for solar regulators. Regulators provided by two
vendors are available: model number ASC-12/4, and Rogue model number 1950-136 (Figure B-6).
They both operate and connect as described by this note.

The ASC regulator is for 12V battery operation only, and is not configurable.

The Rogue model is configurable for charging voltage, charging rate, and float operation. From the
factory and from NLSC, the Rogue regulator will be configured for 12V full charge with float

operation. DO NOT open the regulator or change any jumpers to use this regulator with the FPR-D.
The data sheet that comes with the Rogue model regulator denotes the other modes it can provide.

For ease of wiring, or for replacement, the green terminal blocks will detach from the regulator by
grasping them, and pulling straight out from the face of the regulator.

B.2 Fuse

The positive (red) lead from the battery should be fused with a 5 amp fast blow fuse. Install an inline
fuse holder in the positive wire near the battery. Do not install it inside the Precip. Monitor
enclosure.

1. The fuse holder in Figure B-1 is available from NLSC (ASN: J407-31), or similar holders are
available commercially. Also obtain a 32V 5 amp 4AG fuse (ASN: 017-F-6-20) from NLSC, or
an equivalent commercially. Make sure the fuses fit the fuse holder before installing anything.

Figure B-1: Inline Fuse Holder

2. Disconnect the RED positive wire from the battery and cut the spade terminal off the wire. Use
an inline crimp splice and connect one end of the fuse holder to the RED battery cable. Install a
new spade terminal on the other end of the fuse holder as described in Section B.3 following.

3. Insert a fuse into the fuse holder.

NOTE: Install the fuse holder and fuse BEFORE installing the regulator!

COOP D111D Note3, Modification EHB-10
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B.3 Battery Terminals

1. Any new battery from NLSC will have larger spade lugs on it, so modify the existing battery
cable at this time. The original battery has small type F1 spade terminals but the replacement
batteries will have larger, (0.25-inch wide) type F2 spade terminals. Obtain from commercial
sources push-on female crimp connectors (like AMP 3-350820-2), which are insulated, or from
NLSC (ASN: 017C-E-1825), which is not insulated. (See Figure B-2.) Be sure to take a crimp
tool to the site.

Figure B-2: Push-on Spade Connector

Unless the wire jackets and polarity of power connection of the battery cable are already red (+) and
black (-), mark the polarity of the new connectors once crimped in place. Take red and black
electrical tape or shrink tubing to the site. Mark the ground side with black electrical tape or tubing,
and mark the positive (+) side wire with red electrical tape or tubing.

B.3.1 Modifying Battery Terminals on Battery Cable (If necessary)

If replacing the original battery with one from NLSC, cut the small push-on terminals from the
battery cable, strip about 3/8 of one inch and crimp on the larger push-on connectors. Verify and
mark the wire polarity as mentioned previously.

B.4 Solar Regulator Installation at Site

WARNING

Do NOT cut the solar panel wires (Figure B-4) without verifying the
battery is disconnected and solar panels are covered. Leaving the
battery connected may create a flash fire, and result in injury, as well as
damage to the equipment, tools, and, potentially, yourself.

B.4.1 Safety Precaution

1. Throw a dark cover over the solar panel to shut it down (see Figure B-3). A black plastic bag
will not work as plastic is typically transparent to Infrared Radiation (IR), and the solar panel will
still generate voltage with IR. Use something solid like cardboard, or an extra work jacket.
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Figure B-3: Covering Solar Panel

2. Disconnect both leads from the battery. Insulate them before laying them down.

3. Using a Multimeter set to volts, measure the voltage on the solar panel connections on the
terminal block inside the FPR-D. If itis less than ~6V, it is safe to work with. It is very unlikely
that there will be zero volts. Note which wire is positive (+). It should be the white wire from the
solar panel.

4. Disconnect the solar panel wires from the terminal block inside the enclosure. Insulate the
positive (+) wire. Do not withdraw the cable from the enclosure.

B.4.2 Changing the Wiring

1. Decide where inside the lower gauge housing to place the regulator. See Figure B-6 and
Figure B-7 for logical choices.

2. Ensure the solar panel is covered as instructed in Section B.4.1, step 1. Cut the solar panel
cable, leaving enough length to reach the regulator’s location inside the gauge. This will typically
be 12-16 inches back from the data logger. This creates a short cable stub connected to the
FPR-D enclosure, and a long cable connected to the solar panel. See Figure B-4 and Figure
B-5. The regulator will be inserted between these two cut cable ends.

NOTE: Other cables may be substituted for this stub, but most FPR-D sites have excess solar
panel cable. The enclosure cable clamp is already sized for this cable, and is already in
place in the logger. Figure B-7 shows substituted cable.
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Figure B-4: Cutting the Solar Panel Wire

3. Strip back the jacket and wire ends of both cut ends. Remove about 1.5 to 2" of the outer
jacket, and then about 3/4 of one inch from each of the black and white wires.

Figure B-5: Wires Stripped

With small needle nosed pliers, bend the copper wire over onto itself before inserting the wire
into the terminal blocks of the regulator (see Figure B-6). Connect the white wire from the solar

panel to the +in input and the black wire to the paired GND input on the regulator. Tighten the
screws onto the bare copper wire to ensure reliable connections.

EHB-10 COOP D111D Note 3, Modification
7/17/14 B-4



ENGINEERING HANDBOOK 10 COOP D111D

V SLA Bal

CHARG =

Figure B-6: Inserting Copper Wire
5. Connect the wire stub going into the logger to the battery side of the regulator, white wire to the

+BAT input and the black wire to the paired GND input.

6. Reconnect the old solar panel wire (now regulator output) to the terminal block in the logger,
white (+) wire to terminal 2 from top, and black wire to terminal 5.

Figure B-7: Reconnected Old Solar Panel Wire/Regulator Output

7. The regulator can be mounted to the backing plate of the FPR-D with a power drill and
appropriate screws (see Figure B-7) or just lay in the bottom of the gauge beside the battery

(see Figure B-8) .

EHB-10
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Figure B-8: Regulator Placed on Bottom of Gauge

B.4.3 Reconnect and Test
1. Reconnect the battery.

2. Uncover the solar panel.
3. Verify that FPR-D and components are operating correctly:

a. Once the FPR-D powers up, scroll down the menus, and look at the presented data to
verify logger operation.

b. The voltage from the solar panel and the voltage on the battery can now be measured right
on the regulator terminals.

1) The panel side voltage should be higher than the battery side if the sun is out.

2) If the battery is accepting charge, the voltage difference between panel side and
battery side will typically be ~0.4V.

3) If the battery is fully charged, this voltage difference could be 3 to 7 volts, but the
battery side should never be higher than 14.8V. If the battery side reads higher than
15V, it is likely that the regulator has failed.

B.4.4 Checking the Regulator

The regulator will not work without a proper load on the battery side connections. It is not possible
to check the regulator by simply connecting a solar panel and measuring at the output voltage.
Even connecting a resistor to the output side will not provide a reliable test. The regulator must see
a battery voltage to work properly and the output of the regulator will depend on the state-of-charge
of the battery connected. Use the conditions of Section B.4.1, step 3, to determine if the regulator
is working.

B.4.5 Rogue Model Indicator LED

The red Reverse Battery LED on the regulator will light if the battery is wired up with the positive
and negative terminals reversed. The Rogue regulator is internally protected from damage from
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reverse wiring on both the battery terminals and the solar panel terminals, but the LED only
indicates incorrect wiring on the battery side. However, if the LED light is on, check both sides.

B.4.6 ASC Model Indicator LED

The red LED indicates when the regulator is charging the battery. The ASC works by switching the
full output of the solar panel ON or OFF to the battery. A lit LED indicates when it is ON and will
normally cycle ON and OFF repeatedly as the battery charges. A flashing LED is not an indication
of a fault.

The ASC LED does NOT indicate a reverse battery condition. The ASC regulator is NOT protected
from damage against reverse battery connections.

CAUTION

Do not reverse the BATTERY connections on the ASC regulator. Severe
damage occurs.

COOP D111D Note3, Modification EHB-10
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ATTACHMENT C — Sample CSSA Report

C.1 Metadata Requirements on FPR-D Solar Regulator Implementation

C.1.1 Create a CSSA Site Inspection Report
1. After completing the FPR-D Solar Regulator installation and returning to the office, access

CSSA and call up the CSSA Station Name/CSSA Station Number to generate a new Site
Inspection Report (see Figure C-1). Account for the total hours of work and total dollars of
expense incurred to install the Solar Panel Regulator in the FPR-D system.

" C55A Site Inspaction - Windows Intemet Expl PiEvided by the NWS Mobile,
‘vi : Inspection ndcrws [nte plorer by the b _ubﬂa.

SITE INSPECTION REPORT

Sacian Nawe:MICEVILLE Srarion Number:08-6240

INSPECTION DATA

Dwspecior: | OBSERVMNG PROGRAM LEADER | !
N e Per Diem: W

Impecion Type: | EMERGENCY & SEMEANNUAL [
— Trip Number- |0412.03
Tspection Dade: !ﬁd.- 132002 =
e Seq:lph',rr Coxiz |73
Kraff Howrs |41 e

A Trip Coxiz |1
Miles Driven (137 ro—

(27 lcharacters lefi

D THE FFR-D S0QLAR BEGULATC \2 , PER COOF D1:1D NOTE 3,
Tic HESTALLED NEW E - HNEW "F2" WIDE S

INALS ON FPR-D BATTERY CABLES AND TIGHTEMNED ALL CONMNECTIONS. CAL CHECK-
0D READTHGE.

Remarks | =0
<

Figure C-1: Site Inspection Report

COOPERATIVE STATION SERVICE ACCOUNTABILITY (CSSA)

Timate Division:01

EQUIPMENT Maintenance Performed - More than one may be chosen
e [ 1Mot Serviced [ | Painted  Mindified [ IReplaced [ Moved Relocated
|| Routme Maimenance || Calbrated | Repaired | Installed Removed
SCTEE _I Mot Serviced _| Painted | Modified _| Replaced _Moved/Relocated
et ~ Routme Mainlenance | Cabbrated _| Repaired | Installed I Removed
S [ Mot Serviced || Painted [+ Modified [_Replaced __Moved/Relocated
|| Routine Maintenance || Calibeated | Repaired | Installed | |Removed

>

H10% -

2. Complete the following fields to account for the FPR-D Solar Regulator installation work:

[9FSY o1=T] o ] S Select from pull-down menu as appropriate.
Inspection Type:........cceeeeeeennn. Select from pull-down menu as appropriate.
Inspection Date: ..........ccceevennnn. mm/dd/yyyy.

Staff Hours: ..., X.

Miles Driven:......cccoooeeveeiiiinnnnnn. XXX.

Per Diem: .....cccoeeiiiiieiiiiii. Select from pull-down menu as appropriate.
Trip Number:.....ccccooooeiiiiinnnnn. Enter the trip number.

Supplies CoSt: ......uvvveviiriiiiiinnns XX.XX.

Trip COSt: oo XXX.XX.
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3. Inthe Equipment category FPR-D under Maintenance Performed, click Modified.

At the bottom of the CSSA Site Inspection Report, in the free text field, enter the following and
any other explanatory text necessary for the inspection:

Installed the FPR-D Solar Panel Regulator, D900-1A1A2, per COOP D111D
Modification Note 3.

C.1.2 Updating the B-44 for Solar Panel Regulator Modification to FPR-D Equipment

1. Enter the following text in the Equipment Description field of the Station Information Report
(B44):

FPR-D with Solar Panel Regulator.
2. Enter the following text in the Remarks section of the Station Information Report (B44):

Updated FPR-D, installed Solar Panel Regulator, D900-1A1A2, per COOP D111D
Modification Note 3.
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