<Reference-3> Malntenance Procedure

Regarding detalled procedure and matters that require attention on mainte-
nance and 1n;pect10n_of each equipment, instruction manual which Was 1ssued
by the maker should be referred.

2.1 Maintenance of Storage Battery
2.1.1 Refilling Water into the Storage Battery _

As a general rule, supplementary water shohld be utilized exclusive disti-
1led water which is on the market. However,'when it is remarkably impossible
to purchase the.abdveménfiuﬁed water by reason of'geographic or environment-
al matters at the construction place, rain water is assembled and can be ut-
ilized as supplementafy'watef by neans of the following proéedure.

And refilling wétér into the storage battery should be done only when its
level becomes prescribed position (LUWER LEVEL) or below at the execution of
daily inspection:

+A vessel which was made of glass or plastic should be prepared.

Hawever, a metallle vessel must not be used.

- The above -mentioned vessel is clean washed by means of rain or well water
-Rain water is assenbled by placing the above-mentioned vessel in the outd-
oor. _ |
The vessel should be placed where there is no obstacle such as a roof,trees
and so on. '

-The refilling water into the storage_battery-is done.

-And thatﬂéhould not be done until the level of storage baitery exceeds pr-
escribed position (UPPER LEVEL).

2.1.2 A Point to be Confirmed After Refilling Water

-The'fbllowing items should be confirmed after refilling water into the st-
orage battery '

.The terminal voltage of storage battery

And that should be converted at 20{°C] in accordance with the insiruction
manﬁal.. o _

-The water level of storage battery.

-The state of main body of the storage battery.

(To check and see whether the water is spilt or not.)






2.1.3 Cleaning
In and around the storage battery should be kept clean and dry condition
at all times. L '
Cleaning of mﬁin body énd a caﬁ of the storage battery should be done by
cloth which is moistened with water or tepid water. |
‘And, when a stain is not taken off by water,kerosene should be used.
However, an orgénic solvent such as thinner, gasoline, benzin and alechol

must not be use.

2.1.4 Periodical Inspection

The inspection is done of the following items at six-month interval, there

by, when result of the inspection missed the criterion, suitable measure
should be done and all those should be recorded.

(1)Contents of the Inspection

The inspection item is shown in Table 2-1.

Tablé 2-1 Contents of the Inmspection

leak in main body of that or
cap. '

Item Contents of inspection measure
1.0utward To check whether there is a If there is a water
Appearance damage 1like crack and water leak there,tc clean-

ing following above-~
stated 2.1.3.

When a water leak
continue for a long
time.

To check whether there is a
damage to cap and packing.

To replace a new ar-
ticle when there is
a damage.

To check whether there is a
stain by dust and so on.

To clean by cloth
which "~ is moistened
with water.

To check whether there is a
rust in ‘the mount, terminal,

connecting plate and cable.

-ing and so on

To do measure such

as cleaning, paint-
when
there is a rust.

Connection

12.4 Point of

Tightening of bolts and nuts
H-8 (From 90 to 140[kg/cnm])

.And terminal voltage, specific gravity and temperature of the electrolyte

should be recorded whenever the inspection is done.
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(Z)Equalizing Overcharging
(a)Frequency
~ Equalizing overchatg1ng is done at one- month interval-and it should be
continued for 48 hpurs (two days) after its beglnnlng
However, it is p0551ble_that the duration of that is changed again depending
on a state of level after that.
(b)Hethod

Although equalizing overcharging is done by switching of NFB on the swit-
ch board, lighting equipment can be.utilized during the execntion of that.
In order to do equalizing overcharging, the switch(82) is turned off and the
switéh(S3)‘is turned on as meﬁtiuned below.

The switch action are shown in Fig 2.1 and Fig 2.2.

i 53 52 51

COIH‘EI'OI].BI‘ I_D_‘ D D D

ON ON - QOFF ON

Switehboard

Fig 2.1 In Case of Equalizing Overcharging Execution

N 53 52 81

Controller l] : D [] E

ON OFF ON ON

Switchboard

Fig 2.2 1In Case of Normally Operation
ON : Turn switch over down.
OFF : Turn switch over up.

The change to equalizing UVefchargihg mode should be done between 7:00 and
9:00 and the returning to normally operation mode should be done between
16 00 and: 17: 00 because of the prevention of reverse charging to solar modu-
‘le. And after equalizing overcharging finish, terminal voltage of the stora-
‘ge battery, specific grav1ty and temperature of the electrolyte should be

“‘measured and recorded.






2.1.5 Matters that require attention at the execution of daily maintenance
(1)Because the storage battery emits an explosive gas during its operation,
no fire must be strictly obeyed.

(Z)Runnlng out of electrelyte should be avoided because the storage battery
is damaged

(3)Housing place of the storage battery should be sufficiently paid attenti-
on to its ventilation. _

{4)Rubber gloves and shoes should be put on during the inspection because
there is the possibility that touchjen the conductive part will be gotten an
electric shock. '

(5)Protective tools such as rubber gloves and goggles should be put on duri-
ng filling of the electrolyte because there is the possibility that the loss
uf'eye—sight or a bun will be occurred when eyes or the skin or clothes were
stained with electrolyte. .

When the skin or clothes were stained with electrolyte, it should be cleaned
with a large quantity of‘water. :

Especially, when it got into eyes, a medical examination must be done.

2.2 Maintenance of Solar Module

(1)To check and see whether a point of fitting of the solar cell module bec-
cmes loose or not.

When there is a damage there or the fitting is unsuitable, the repairs shou

1d be done. _ _

(2)To'cheek and see whether there is a crack on surface of the glass of the

soiar moduie or not.

When a crack is there, it should'he changed & new article.

2. 3 Maintenance of Charge/discharge Controller
(l)To check and see whether a point of flttlng of the charglng/dlscharglng
controller becomes loose or not.
When there is the slack there, fitting should be'properly done by a screw.
(2)T0 check and see whether a point of connection becomes loose or not
‘When there is the slack there, tlghtenlng should be done.
2. 4 Malntenance of Luad ( Lighting equlpment )y
(1)To check and see whether a light is switched on or not.
When it. is not switched on, it should be changed a new one.
(2)To check and see whether a point of fitting of a light becomes loose or
not. When there is the slack there.tighteﬁing should be dene.






(3)To'che0k and see whether connecting is surely done or not and there is a
damage on the plastic coating (insulation) or net.

When there is the slack there,tightening should be done. And when the cable
is damdged.suitable repairs such as taping in a place of damage should be
done, : _ :

(4)¥hen there is a cover on the light, dirt of the outside and the inside
should be cleaned removing it. When there is no cover on the light, an elec-
tric bulb should be carefully wiped so as not to be damaged it.

2.5 Maintenance of Wiring Cable

(1)To check and see whether there is a damage on the coating (insulation) of
the cable or not. _
When the cable is disconnected or damaged, it should be echanged a new artic-
le,or suitable repairs such as taping in & place of damage should he done.
(2)To check and see whether the ecable is firmly fitted and it rub against
the sharp edges in the wind or not. When it is not fitted, suitable repairs
should be done. '
(3)To check and see whether the cable is properly fitted in a newplace or
noi ﬁhen the direction of wiring, and the like has been changed at the insp-
ection Iast time. When it is not fitfed, snitable repairs shouid be done.
(4)When an unauthorizéd building is done in the house, its wiring should be

promptly removed.

2.6 The Others (Assignment of SEC)
2.6.1 The Prevention of an Unauthorized Building

When an unauthorized'buiidingiof the load is done, the system falls into
overdischarging state, theréby, the life of the storage battery get shorter.
Beééuse'the capacity of each system equipment, solar module, storage battery,
and the.iike is designed on the basis of the capacity of the current load
demand; therefore that should be prevented.
As prevention measure, it is considered that the following penalty should be
provided ahd_the_direction for the consumer should be thoroughly done when
there is a breach at the execution of the periodical patrol.

‘A ban on utilization for a definite or an indefinite period.

-A fine.

g






2.6.2 The Prevention of Nonpayment of an Electric Bill

When the consumer does not pay an electric bill, it is considered in the
same way as above-mentioned prevention measure of an unauthorized building
that the ‘following penalty should be provided and the direction for them sh-
ould be thoroughly done. _ _

A ban 6n utilization for & definite or an in definite period.

A fine.'
However, when a ban on utilization is carried out, it is apprehended that
the natural discharging or separation of active material of the storage bat-
tery will occur because it comes to be unable to use;therefore,it should be

carried back and tried to do maintenance such as charging work.

2.6.3 Cocperation of Saving Electricity
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1. Soope

This Speciﬁcation;s apply to the Model MD200PV-1 Charge-Discharge Controller (which
is referred to, hereinafter, as the Controller) used in solar power generation systems.

2. Nodel

MD2Q0PV-1

3. Applicable Standards

J13, JEM, JEC

4. Applicable batteries

Sealed-type lead-acid batteries

Battery type _ Rabed capacity
12CTE-120 12 V-120 Ah/ 100HR
(100 Ah/5HR

5. Appearance and Construction
(1) The appearance is shown in Fig. 1.

(2) Secaled inseét—proof construction

6. Configuration

The circuit configuration of the Controller is shown in Fig. 2.






7. Specifications
(1) Main Circuit
@ Connections to battery

a. Voltage : DC 8-16 V (Rated voltage: 12 V)

b. Current : ‘3.0 A maximum
@ Connections to load

a. Voltage : 144 V maximum

b.. Cuwrrent: 30 A maximum
@ Connections to solar cell modules

a. Voltage : 16 V maximum

b. Current: 10 A maximum

(2) Charge-discharge control

Iterm - Characteristics - Remarks

® Charge Control * Battery capacity: = 90%

(Prevention of (Capacity equivalent)

overcharge) * Battery voltage: 214.4V
(Variable 14.0-14.9 V)

« Battery temperature: > 55°C
(Operation resumes at 50°C.)

@ Discharge Control ' J Ba’ttery éapacity: < 10%

(Prevention of | {Capacity equivalent)

overdischarge) . Battery'\'foitage: 21086V
{Variable 10.0-10.8 V)

. Batt_efy temperature: > 55°C
(Operation resumes at 50°C.)

@ Di's.plajr of Residual Residual battery capacily is
Battery Capacity displayed by LEDs in five steps of
20% each, i.e.,:

- 20, 40, 60, 80, 100%

The diSplﬁy continues for about 3
seconds when the Button for the
purpose is pressed.

(Continues on the next page)






Item

. Characteristics

Remarks

@ Detécfion of Troubles and
Display of Alarms

* Low Battery Voltage
(£ 8Y; No automatic recovery)

* High Batte'rj' Temperature
(= 55°C; Returns to normal
operation at 50°C.)

| ® Self Diagnosis

Operations of the circuit boards are
tested, and an alarm is given if
some trouble is detected.

@& Tem_perature
- Measurement

The Controller measures the battery
surface temperature continuously
with a thermistor sensor attached to
battery and connected with the
Controller with lead wires.

(Accuracy: *1°C)
The lead wire length is 3 m.

@ Battery Capacity
Measurement

The Controller calculates the
battery capacity from charges and
discharges using respective
conversion factors and displays it
in percent of rated capacity.

_'23__







(3) Protective functions

Item Characteristics - Remarks

@ Sensor trouble | The charge and discharge
- | functions stop when the thermistor
sensor is in trouble.

(Broken wire, failure, etc.)

@ Abnormal Charge or The Controller is protecied against

Discharge Current ‘abnormal current which might flow
in and out of the battery due to short-
circuiting, etc.

(Overcurrent breaker: 30 A)

(4) Environmental conditions

® Temperature : 0t0d40°C
@ Humidity ¢ 80to90%RH
® Altitude : Below 3,000 m

(6) Other characteristics
@ Insulabion resistance ; Over 3 MQ by 500-V megger

@ Temperature rise . To be specified after confirmation of practical value

8. Accessories

LCD monitor The controller has a built—=in LCD monitof inside for displaying
data of the battery.







9. Documents to Be Submitied

(1 Appro:val Drawings 5é0pies

@ Instruction Manual 5 copies

(3) Test Report 5 copies
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MD200PV Charge—Discharge Controllar

Block Diagram
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NO.U-252 (E)

SMALL SI1ZE
PHOTOVOLTAIC POWER SUPPLY SYSTEM USE

TYPE : 12CTE-120

(Valve regulated type )

SERVICE MANUAL

THE FURUKAWA BATTERY CO., LTD.

_YOKOHAMA . JAPAN
. 2_8.'-






1. Battery Type and Specification

| Voltage | Capacity | Height
Type 100 HR Filled
Y ( ah) (hpprox. Ke)

i2cTE-120 | 12 120 35

Since the battery is §h1bped in an initial charge condition, put it
into service after taking necessary steps in the following sequence:

Keep the battery area will ventilated. Not only that but aiso extreme
care must be taken to be free from shorting and to keep open flanmes

nd Sparks away from the battery

2 - Preparation and Cneck before Fmdmn@3wCharge.

1)

2) .

Battery Appearance.-

Check out the battery thoroughly vo see LI

it is free from apny distortion or damage

on its conteiner and other ir transii or
unpacking.

Never- remove the exhaust cops on lhe baﬂjak/ covel .

Ifiﬁﬂuove it CRUSG.'damage, 1he battety‘






) Freshening - Charge

Freshening-charge the battéry before p]aciﬁg in service, since it

causes the partial Joss of capacity due to self-discharge in transit
or in storage.

In condition that Loads circuit , Iaverter circuit and
Preventing-overcharge circuit shall be taken off "the . Photovol taic
power supply system , must be keeping on charging at least

ten (10 ) days of shining

Follow the service manuol o{ d&akge“l)ischqrge, Controtler
| (TYPP_: MDzoo PY~1)

3. Daily Maintenance and Handling

3.1 Cleaning
flways keep the battery and ils neighbouring area dry and clean
Wipe plastic covers aﬁd containers with a rag moistened with
"cold or lukewarm water . Fucther , use kerosene if dust or
dirt h'on'.t'be removed from the battrey
NGVER use organic solvents such as the thinner gasoline
beﬁzine ) alcohof \ .efé
When u;ede organic solvenls ,.fhey may cause cracks on plastic

covers and containers






3.2 Periodic Check

Check the battery every 6 wonths when it is out- of specific

criteria , and record all the results

(Voltage and enperature of batlety )

1) Battexy

Appearance

Check the cover
and container for
damage, i.e.,
_éracks,:diétor;'
tion, and acid

leakasge.

If any acid leskage,
clean the batiery as
Par. 3.1, When 2cid
leagkdge is prolonged,
identify the cause of
trouble and repair ox
replace the cell Wi'th-

cracks end checks.

Check the wvariocus
cap aparatuses
and gasket for

damage

Replace defective

parts.

Check the battery
for'contamination
due to dust or

dirt.

Wipe with 2 water demp
cloth, if any contami-

nation.

Check the cabinet, rack,

‘connecior, Jjumper cabtls,

terminal for corrosion.’

Keep the bettery clean,
rust-proof, cozted and

reconditiong.

P

) Connection

Tightening screws &

muts. M:g , 90~140Kgcm







3.3 Cautions during Daily Maintenance and Hendling-

1)

Any inflemable gas evolves Withiﬁ‘ﬁhe‘cell, when placing the

battery in service. Keep UNDER ANY CIRCUMSTANCES, open flames,
e.g., cigarette lighf and sparks due to shorting away from

batoerles.

2)

4)

' 3)

4)

5)

8) n

NEVER keep the battery drled since this neglect is unsafe

~and leads to battery damage.

Wear rubber glo#es and‘rubber-soled shoes as far as possible
during maintenance and checks, since there is any fear with

electric shock caused in touching a 1ive_metal vart.

Do not disassemble the battery.. Also,.in case acid is-sp1ashed on skin,
clothing as a result of causing damage, immediately flush with water.
If acid is sp1asheﬁ into éyés, flush eyes with fresh water and see a
doctor to get medical attention.

When the battery is put into fire, it w111 explode.

Do not attempt to do- th15

When the battery placed in a vesse] or bog, make sure of prov1d1ng
any.eyacuat1on section 1n_1t and keep the cabinet and the battery

"room will ‘'ventilated.

Tﬂe operating temperature for batteries is within a range of -15 to
a5°c. It'is , however, recommended that the battery is put to use

within a range of 5 to 40 *¢ as much as possible.

END






NAME OF ARTICLE

No.
TEST REPORT
BATTERY  ( TYPE  12CTE 120
2 Pcs.

QUANTITY
DELIVERED TO
MANURACTURED BY

MANURACTURED No.

DATE

SUMMARY TABLE

THE FURAKAWA BATTERY CO., LTD.

NOV. 1992

2138 - 209281

92-006~"

)

—

No. INSPECTION ITEM SPECIFIED VALUE MEASURED VALUE | MAKER' S JUDGEMENT
1 Appearance Good
y Capacity _Discharge ' :
' Current 20 A 20 A
Discharge
Time Co 5 Hr 5.4 Hr
Discharge
Rate _5 Hr.Rate 5 Hr. Rate Good
Capacity 100  Ah 108 Ah
“ Room ‘
Temp. 25 5 °C 25.0 C .
Final Volt 10.2 10.2
AD proved . By 327 _;_4(,%,@‘&’44.:&*:{/
lnSbeCtion Dept.
THE FURUKAWA BATTERY CU..‘LTD.
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NO. U—-250(E)

o SMALL SI1ZE
PHOTOVOLTAIC POWER SUPPLY SYSTEM USE

TYPE : 12CT-110

( CHARGED AND DRY CONDITION )

INITIAL CHARGE AND SERVICE MANUAL

THE TFURUKAWA BATTERY CO.. LTD.
. YOKOHAMA , JAPAN

;40_






L.

Battery Type and Specification

. Voltage | . Capacity Keight Flectrolyte Volume
Type 100 HR Filled
(v) { Ak) (4pprox. ¥e) |  Approx. liter )
1261-110 110 35 6.6

Note

Electrolyte speclflc gravity ( hereinafter called acid graV1ty )
of full charged battery :

1.280 £0.01 (at 27T )

Preparation and Check pefore Tnitial Charge.

1)

2)

3)

Batﬁery Appearance.~

Check out the battery thoroughly to see 1ifF
it is free from any distortion or damage
on its container and other in transit or

~unpacking.

Number of Dilute.
Acid Vessels: Check $o0 see 1if tThere are
' required guantities. '

Specific Gravivy :
of Dilute Acid: Check to see if the acid

eravity is 1.280%0.01 € 20°C,
providing the acid temperature

mst be corrected to the
standard ‘temperature by

measuring the acid temperavure .
2t the same .time uurlng acid

gravity measurement, since
the readlng of acid gravity
& 20°C becomes standard.

S,0= Sy + 0.0007 (t - 20)
where,
8201 Acid gravity éorrected to 26°C

S, : Acid gravi{y.@ t ¢ (reading)

ch

t : Acid temperature (reading)






3. Remove the yellow cap _
A red colored adhesive vinyl tape is attached -to the vent hole
of the yellow cap to ﬁrevent the plate surface from oxidation
diring storage.

JUST BEFORE RILLING , Reaove the yellow cap out of the Battery.
After finishing off initial charge , put the atttéched explosion
resistant ;ﬂug (h?\ite.cap) to use .

Do awéy with Yellow cap

4. Battéry Filling _
Fill the battery with electrolyte uwp to the “ Proper Level 7 of
each cell . Temperature of the electrolyte shall be below 35°C .
In a2 to 3 hour stand after battery filling , the acid level
falls , since plétes_ and separators absorb and hold the
eléct_rolyte . Therefore , add the same ~electrolyte up to the

“ UPPER LEVEL " once - again

LOWER LEVEL







3
.

charged.

dilute acid, it is not until

to 40°C or less that the battery is initiel-

6. Initial Charge ¥ethod and Initial Charging Time

Choose from the three Methods

( @ ¥odified constant potential charge ,

@ Constant - current charge , @ Initial Charge by Photovoltaic power supply

system )

@ Wodified constant potential charge

Choose the charger that starting charge current . is approx. 20Ampere

and finishing cha'rge'::urret 1§ -approx.

6 Ampere .

The detailed charging_ Method shall be comfonﬁed with the Procedure

of | its Charger

In keeping with the time befitting fo

battrey as shown in Table - 1

the storage period of

the

Table - 1
Storage pe'ribd after Hanufac_iqfe Iniﬁal charging Time
0 — 3 tonths Approx. 2 5 'mlui;_r_s“-_
3 -~ 6 —Honths Approx. 35 llours
6 . 9 Honths fipprox. 4 _0_ flours _
9 - h.l 2 Months f\pprox 50  Hours







@ Cons'tant - curreﬁt charge
In kecping with the time befitting to the storage period of the
battery as shown in Table -2 , ‘the initial charge must be given

at approx. [0 Ampere of costant charge current

_ Table - 2
Storage period after Manufacture Initial 'charg_ing - Time
0o - 3 Moriths. Approx. 10 llours
3 - ._6 Honths Approx. 15  Hours
B 6 - 12 Honths - Approx. 295 Hours

® Initial Charge by Photovoltaic power supply system

In case of not charging by @ and @ .

In condition that Loads circuit , Inverter circuil and
. Preventing-overcharge circuit shall be taken off‘ the Photovoltaic
power supply system , must be keeping on charging at least
ten  ( 10. ) .days of shining

In this case , the acid gravity taken shows no 1increase up to

specified value , 1.280 sp.gr. at 20 C sometimes
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H

Kote: Regarding the initial c ging tine,

M

ever if patteries stored for 6 months
or improperly sezled; batteries allowed
to s%and:keeping Them mistakéniy
unséaled intact, ete., are charged for

speciiied hours, the reading of the

specific gravity taken shows no’ increase

vp to the specified value, 1.280sp.sr.
ot 20°C sometimes. In this cése, proloﬁg
the charging time accordingly until the
readings of the voltage end speciiic
gravity show no more chenge ané are

“kept constant fixed values regspectively.
Svecific Gravity Adjustment.

The acid gravity of the battery should be substgntially
1.280 at 20°C, when neer the end of charge. Due to the
difference in storage recuirements, there is somewnat

any variaiion in acid gravity between batteries. II the

<

acid gravitr is out of the range of 1.27C ~ 1.290 sp.gr.

IR
v

,-when its reading taken sihows no increase, the

m

[l

cl

gravity adjustment must be made. When the mcid gravity

is lower, adjust the electrclyte by zddins dilute acid,

Yhen it 18 higher, adjust the elecirolyle by adding vure

water.






Teble 2 shows a giide line of the amounts of dilute

o
4]
ft
1t

acid and pure water added to each individual
.respecfively.
Further, make acid gravity adjustment during charge
end check to-see if en observed acid gravity 1is

X ) | \‘ 4 - . o -
corrected to 1.280sb.gr. es-e standard at 20 C in =

hour or so once again.

S MABLE 1
-l Tow kcid Cravity High Acid Grevity
Withdraw the amount of | Withdraw the zmount of

: electrolyte per 0.0l of [ electrolyte ver 0.0l of
Bettery Type acid gravity difference | acid gravity difference

and add dilute acid of | =2nd add pure veter of the
the same amount gf . same amount. : :
1.400sp.gr. @20 C. - ' _
A12GT-110 - 82 cc ' 36 cc
cc j : ce
Notes: 1. The velue in the =bove +Sable shows tThe

amount of acid or water to addé per cell.

2. The value in the above table shows the
amount of acid or water to add per 0.0l
of acid gravity difference.

Wren the acid grevity difference is G6.02
or .03, the amount.of,écid or vater to
add becomes fwice or three times @s much

as tne value in the above itable.
8. ~ Precaution after Chargilag.

_'Aftef keeping cutside of cells dry and clean by wioning acild






spillage during charge &fter completion of initiel charge,

mount filler caps on the battery. (White Cap)

9. Caution during Charge. .

.1

-

o
N

D

9.4

Start charging when the acid temperature falls
to 40°C or less after_baﬁtery filling and keen
a2 very careful loolr not to allow the battery %o

stand for a long time.

: _ . |
Waen the acid temperature reaches 50 C or more

~during charge, cut off charging temporarily and’

Try to decrease the temperature.
To cut off cherging, rotate the tvimer adjust '@iob
counterclockwise and back it to the OFF position.

Also, in changing after tine temperature cools off,

rotate the timer adjust lmob clockwise once again,

As patiteries generate 2 highly explosive ges, Liod
UNDER ANY CIRCUHSTANCES, sparks or flames such as

1ighted_cigarettes away from the battery.

Reasonable care must be taken in handling
electrolyte, i.e.,_diiute acid.

If-electrolyte is splashed on skin or clothing,
flush with large amounts of water. Should

electrolyte be splashed into eyes, flush eyes

‘with large amounts of clean weter and immediately

 SEE A DOCTOR.

_4"{_






10. Daily HMaintenance and Handling'
10.1 Adding Purc Hater |

The electrolyte gradually resulis in water .loés due to water
decomposition and sponfanEOus vapourization during charge

Once  every ﬁOnth check the acid level to ensure that - nothing
is wfong . Hhe# the electrolyte décreases . add pure water up
‘to the " Proper Level

Further wheﬁ the electrolyte is added beyond the specified
lével ., it may overflow the battery sometimes during charge .

Keep a careful watch in any water additioﬁ

et [ JPPER LEVEL womm -

LOWER LEVEL

PRopER  LEVEL. AbpING  WATER

10.2 Cleaning
Aiways keep the battery and. its neighbouring area dry and clean
Wibe plastic covers and contéinérs with a rtag moistened with
cold or lukewérm water . Further , use kerosene if dust or
dirt won't be rewoved from the battrey
NEVER use organic solvents such as the thinner , gasoline
benzine , alcohol , elc |
When used organic solvents , they may cause cracks on plastic

covers and - containers






10.8 Periodic Chéck

Check the “battery every 6 months when it is out of specific

criteria ., and record all the results

1) Battexy

Appearance

Check the cover
and contdiner for
damage, i.e.,
cracks, distor.’
tion, and acid

legkage.

If eny acid leakege,

clean the battery as
Par.10.2, ¥hen acid
lezkage is prolonged,
identify tﬁe cause of
trouble and iepair.or‘_
replace the cell with

cracks end checks.

Check the .verious
cap aparztuses
and gasket for

danage

Replace defective

parts,

Check the.baftery
for econtamination
due to dust or
dirt.

Wipe with = water desmp
cloth, if any contami-

nation.

Check the cabinet, rack,

connector, jumper cable,

terminal for corrosion.

Eeep the batiery clean,
rust-proof, coated and

reconditiong.

2) Conneciion

Tigbtenihg screws &

nuts. M8, 90~140Kgem

~ 49~







104 ¢
1)

autions during Daily Maintenance and Handling.

Any inflamable gas evolves within the cell, when placing the
battery in service. Keep UNDER ANY CIRCUMSTANCES, open flames,
e.g., cigarette light and sparks due to shorting away from

battefies.

2) NEVER keep the battery dried, since this neglect is unsafe

3)
4)

5)

and leads to battery damage.

Keep your cabinet and baftexy rocn well.ventiléted.

Wear rubber gloves and rubbexr-soled shoes as far as possible
during maintenance and checks, since there is any fear with
electric shécﬁ_caﬂsed in. touching a live metal part. %
Electrolyte conféihé sulfuiic acid. In case electrolyte is
splashed on EYES, skin or clofhing, it can burn or cause loss
of eyesight, Alﬁays wear protectors_such as goggles, rubber
gloves, etc. In cause of contact with skin or clothing, flush
immeﬁiately-with large amounts of ﬁater and especially in
case Qfdirect'contabt with eyes, see 2 doctor immediately

after flushing eyes with water.

END

—50-






No_

TEST REP ORI

NAME OF ARTICLE
QUANTITY
DELIVERED TO
MANUFACTURED BY

'MANUFACTURED No.

DATE

SUNDARY TABLE

BATTERY
63 Pcs.

( TYPE

12T 110

99-00572

)

THEiFURAKAWA BATTERY CO., LTD.

NOV. 1992

2138 - 209281

INSPECTION LTEM

SPECIFIED VALUE

MEASURED VALUE

MAKER' S JUDGEMENT

I Appearance Good
2 Capacily Discharge

Current 17.6 A 7.6 A

Discharge _

Time B 5 Hr 5.65 Hr

Disdharge _

Rate 5. Hr. Rate 5 Hr. Rale Good

Capacity 88 Ah 99.4 Ah

Electrolyte ;

Temp, 25 &5 °C 25.0 . C

Final Yolt _10.2 Yy 10.2 v

27 /‘J/r//‘t Rl 2t A ’

Approved By

Inspection Dept.

THE FURUKAWA BATTERY CO.. LTD.
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*

% Model MD200PV-I ;;:
X Charge-Discharge Controller ;
iﬁ (with Built-In Microprocessor) %
#* *
E ¥*
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1. OQOutline

This manual describes the Charge-Discharge Controller (which is referred to, herein
after as the Con_troller) which protects storage batteries against overcharges and
overdischarges in a solar power gener ation system where electricity generated by solar
cells is stored in storage batteries and the electr: 1city stored in storage batieries is supplied
to loads as necessary, :

lRémarks!

1. Read all this manual before starting to use the Controller. Retain this manual
at hand so that it can be referred as necessary even after the start of using the
Controller.

2. This manual explains only of the Controller. For siorage balteries and solar
cells, refer to respective equipment manuals. '

3. Never use the Controller at voltages and currents exceeding the maximum
voltage and current specified in the Specification. Otherwise, the Controller
may be damaged and, in the worst case, cannot be usable again,

2, Generﬁl Description:

This Controller controls in a variety of ways to utilize electric power generated by solar
cells at maximum efficiency.  The controller is provided with non-contact-making
switches independent for charging and discharging to control overcharges and
overdischarges, and carries out controls properly and accurately by swiiching such
switches to ON and OFF according to cumulative capacity ‘and voltage of the storage
battery. The Controller determines the residual capacity of storage battery accurately
because the Controller makes capacity cumulation and conversion pertinent to battery
characteristics and makes corrections for ambient temperature (battery temperature),
which much affects the battery characteristics, by measuring the ambient temperature
continuously. The residual capacity of storage battery can be displayed, only when a
button for the purpose is pressed, at steps of 20% by ﬁve LEDs existing on the front panel of
the Controller, The Controller also keeps monitoring the storage battery at all times, and
such troubles as low voltage, abnormally high temperature and sensor trouble are
‘indicated by alarm lamps.






The Controller is housed in a sealed container to prevent moisture, insects, ete. from
getting inside and for the ease of mounting on a wall indoors and has four mounting
holes at the hottom.

Wlth the. use of the built-in LCD monitor, in addition, 1t is also possible to check the
values of the residual Lapaml.y, voltage, current, lemperature and expected life of the
battery. (The LCD monitor is to be used only by expert engineers.)

Related System Components
(1) Solar Cell Module

Be sure to use 12-V selar cell modules,  The minimum voltage for charging the
battery is 15.0 V. Select the voltage also taking the voltage drop in connecting wires
into consideration if solar cell modules are installed away from the storage baltery.
The current is basically not a problem so far as it does not exceed the maximum
allowable current of the Controller (10 A), but follow ‘any instructions given by the
module suppher in consideration that the Controller is for lead-acid storage
batterles of 12 V in rated voltage.

(2) Storage Batter ¥

The most significant feature of the Controller is that il contr ols swiiches according to
the residual capacity of battery. Capacity conversion and cumulation parameters
have therefore been set according to battery characteristics. The Controller therefore
must be used in combination with the battery indicated below. 1f the Controller is
used with other batteries, the Controller may not provide proper control, and the
batteries might be adversely affected.

Batteries to Be Used with the Charge-Discharge Controlier

12CTE-120 Sealed Lead-Acid Batteries
(12'V, 120 Ah/100 HR)

(Produced by THE FURUKAWA BATTERY CO., LTD.)

{Remarks)
‘1. Besure té use the recommended batteries.

2. The Controller and the batteries cannot be used with other power generating
equipment such as hydraulic and wind power generators.






4,. Major Specifications
{1} Electrical I'Atirigs {Main Circuit)
® Connections to battery
J Vblt'agé : DC 8——16V
b Current: 30 A maximum
@ Connections to load
. Voltég’e 144V maximum
* Current : 30 A maximum
@ Connections to so_lar‘céli' modules
. 'Voltagé : 16 V makimum
¢ Current : 10 A maximum

(2) Charge-dischai-ge control

"Charge/discharge _ Overcharge Overdischarge

rol
Control items contro control

Residual capacity of battery = 90% < 10%
Battery voltage >144V 105V
Battery temperature : > 55°C =55°C

(3) Display
O] Residual. battery cépacity
* LED display in five steps of 20%
@ Alarm indicators
= Low battery voltage (The indicator blinks when battery voltage is below 8 V.
The blinking does not stop automatically even when the batiery voltage returns,

to normal.) :

» High battery temperature (The indicator blinks when battery temperature is |
above 55°C. The blinking stops when the temperature returns to 50°C.)

e






-4 Appearance and nomenclature

The appearance and nomenclature of the Controller are as shown in the figure

below.
Terminal ~  NORMAL BAT.FAIL Housing
" Dblock - indicator indicator ) case
E / N\ : ' s :
@ / T AR O\ i Temperature
F8 MO200PYV ke’ conrnouen ] . Sensotr
. r;‘_:n- oo [Fowen naTInG 12y 12040 [MAX LoAD 30A — C L cohnec.or
[ aotj®|- N 7 N @/ .
-+ lo (OB X LOAl N wighn}
U lai o] ' : m—ﬂm I”m )8‘ (f :I ]
+ia|lo]- 0 )
pose : i %’ lé%) [ IE-_E} ng
-|lefjo]- 4 . BAYTEAY At HETER  CHECK —
O J 1\ o b
A \ _ _ Button A
Load breaker e as | -
immeemcopmvnemcee  Plesidual indicator (LED x 5) - Sensor
e ! Temperalure sensor
connector

Fig. 1 External appearance and nomenclature

5. Place of Installation

The Controller is housed in a case of sealed construction, but it has not been designed to
install outdoors. Install the Controller at a place where no rain, sea water or sunshine
‘falls directly on the Controller. If drip-proefing is required, put the whole Controller in
another casing of drip-proof construction. :

Instail solar cell modules and batteries, in addition, as specified by respective
manufacturers.

' ;56_






8. Howto Install the Contm_ller

The controller is provided with four holes for mounting at its botlom. Fix {irmly to
wooden wall using wood serews. . 'To do o0, remove the cover (the panel having the LED
display) once, and fix with wood screws from inside. Internal circuil components, lead
wires, connectors, ete. are exposed when the cover is removed, and care mus! be taken not
to damage or splash water to such components. ‘Care must be taken also not to let foreign
matters get inside the Contr ollel Be careful, in addition, not to let the case bite lead
wires.

tRemarks}) Never touch internal components.

7. Connections

Make connections to battery, solar cell module and load directly at the terminal block.
Connections are as shown in Tig. 2. Each terminal has a polarity of positive (+) or
negative (~), and make connections with proper polarity as shown, and tighten bolts
firmly so that they will not get loose.

As for the battery temperature sensor, set and fix its connector to its counterpart on the
Controller.

Make connections properly in the otder described below while confirming operations.

(1) Confirm that the load breaker is switc_héd to “OFF.” If the breaker is “ON,” turn it {o
the “OFF” position,

( 2)_ Make connections for the load.

(3) Make connections for the solar éell module.

- (4) Make connections for the battery. When the battery is connécted to the Controller, -
electric power is supplied for the first time to the Controller, and the Controller starts
its ‘operations. The residual capacity indicator of five LEDs repeats running
blinking, and: the BAT.FAIL indicator blinks finally. The BAT.FAIL indicator
blinks because the battery temperature sensor has not yet been connected, and it is
not a trouble. If the LEDs of the residual capacity indicator is not blinking at this
point and all of them are just lighting, the Controller is not functioning properly,
and all connections must be removed and made again from the first. If the symptom
'persists, have the Controller checked by an expert engineer.

(6) Finally, connect the battery temperature sensor to the Controller at its connector.
The BAT.FAIL indicator goes off and the NORMAL indicator blinks indicating
that the Controller is now in propex Uperatwn '

Attach the' temperature sensor to a wider side wall of the baltery container with
adheswe and then cover it further with adhes'we {ape for fixing (see Fig. 3).

The temperatme sensor should be set to a battery. If it is nol possible due to some

inconveniences such as short lead wires, be sure to fix it near the battery with the sensor
tip (about 5 mm at the tip) in the air but not under direct sunshmc






Adhesive tape
‘Adhesive
Temperature sensor

Béttery ‘ _
Battery

- Fig. 3 How lo [ix the temperature sensor

fRemarks)

1.

Be careful never to make connections in wrong polarity. If connected in wrong
polarity, the Controller may suffer serious damages instantaneously. The
same caution applies also to the case when the baltery is replaced.

Without the temperature sensor connections, the BAT.FAIL indicator will keep
blinking, and the Controller would not operate properly.
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77 _
O MODEL |
| iy @ MD20 0PV _CHARGE con'mou.zn
= SOLAR | | IPDwER RATING 12V 120AR| mx LOAD 30A!
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- "”"“"‘9 Bl AT + 1ol o 1,0“) : S KOXWAL BAT. FAIL
—=| 2 [elle
> r——+ | ¢ ' -
Loap | 21® Chcocacacd (O
~=> L. |9 D .20 40 60 80 100X .7
_ HECK
BATTERY AH METER e
O | O,
q [ M [
v Temueral.ure BCASOr
[+ ®
Solar Cell |
= Module Battery Load ~

{Remarks) Be sure to connect the battery temperature sensor at the very last.

Fig. 2 System connection diagram







8. Description of Operation

(1)

(2)

(3)

(4)

5)

The electric power to the Controller is supplied only when the battery is connected in
the system, and the Controller starts to operate.

The built-in micl‘eprecessor i automatically initialized, charging and
discharging switches are turned off, and the fellowing op'erations begin.

The Contlo}ler makes sell diagnosis automatically, and all residual capacity
indicator LEDs light up if somethmg is wrong, and the Controller waits for
treatment. If such is a case, repeat disconnection and connection of the battery
several times. If all the LEDs still light, it is suspected that the Controller is in
trouble by some reason, and have the Controller inspected by an expert engineer.

When the self d1agn081s and self inspection ends successfully, the LEDs blink five
times to notify that the system is normal. The NORMAL indicator then blinks
indicating that the Controller is in the properly operating condition.-

The battery used in the system has been shipped by the manu"actur er in a fully
charged state, but some ampere- -hour has been lost by self discharge by the time it is
used in the system for the first time. The ampere-hour lost by self discharge depends
on the time since the battery was slupped from factory and ambient temperatures it
experienced during such ‘time. - The initial value of residual capacity set to the
Controller has therefore been set to be 50% becausc of the uncertainty. There is
therefore a dlscrepaney at first between the actual state of charge of the battery and
the seLtmg of the Controller, and charging {rom solar cells is repeated at first without
discharging the battery. Start using the system (i.e., start discharging the batiery)

‘only after the LED display indicates a fully charged state of 100%.

lRemarksi

(6) .

Repeat only chargmg from the solar cells at first, and start discharging only after
the LED display indicates 100%. Otherwise, the discrepancy between actual
residual capacity and that understood by the Controller may not be corrected.
Overcharging or overdischarging will be repeated in such a state, and it will have

" extremely adveérse effects on battery life. Thus, be sure to repeat charging from

solar cells at first until the LED display indicates the fully char ged state of 100%.

When the Controller starts a normal operation with blinking NORMAL indicator,
the built-in microproeessor makes calculations on various measured values, and
turns the charging and discharging nen-contact-making switches (which are
referred’ to, hereinafter, simply as Charging and Discharging Switches,
respectwely) to ON and OFF according to resuits of calculations to control the
system so that no overcharging or overdischarging occurs. .

The Controller first checks whether the tempelature is above 55°C or not. If the
temperature is above 55°C, the Controller turns both the Charging and Discharging
Switches to OFF to stop the use of battery until the temperature is below 55°C. If the
temperature is normal, the Controller checks the next condmon






(7

(8

9

The Controller then checks the battery voltage. When the battery voltage is below
10.5'V, the Controller sets the residual capauty to 10% and turns the Discharging
Switch to OFI‘ to prevent overdischarging.

In_thls case, the LED for 20% lights up at. the resisual capacity indicator. When this
happens in the early morning, charging starts mlmed)ately, and the Dlschargmg
Switch may turn to ON and OFF repeatedly if power is being supplied to the load. If
this is the case, turn the load breaker to OFF or cut off the load for the sake of

. charging the battery. (Such situation would rarely occur because the battery usually

has a capacity which is well enough for the load, but might occur if the battery has
been deteriorated and has a smaller capacity.)

When the battery voltage is above 14.4 V, the Controller sets the residual capacity to
90% and turns the Charging Switch to OFF to prevent overcharging.

-As for ﬁlarming on the battery, the Controller monitors two items, and blinks the
" BAT.FAIL indicator for either trouble.

® Low battery voltage

The Controller assumes that the battery failed if the measured battery voltage is

below 8 V irrespéctive of the battery condition of charging, discharging or doing

noething, and turns both the Charging and Discharging Switches to OFF and

starts the red BAT.FAIL indicator to blink. If such is a case, the battery is no
" good anymore, and replace the battery with a good one.

{Remarks}

Once “low battery voltage” is indicated, the system cannot be recovered to a
normal operating state until the baltery is replaced. The BAT.FAIL indicator,
however, blinks either at “low battery voltage” or at “high batlery temperature”
and it is not possible to distinguish the trouble by the indicator. If the BAT.FAIL
indicator is blinking, identify the irouble by measuring the battery voltage with
a volimeter, .

@ High b.att'ery temperature

The Controlier turns both the Charging and Discharging Switches to OFF when
“the battery temperature is above 55°C by some reason, and starts the red
BAT.FAIL indicator to blink. The use of the battery cannot be continued as it is
in this case. Be sure to wait until the battery temperature goes down before using
the battery again. If the battery is kept used continuously, it will extremely
shorten the battery life and, in some cases, it will be dangerous because the
. battery temperature will rise even higher. The Controller returns to normal
operation automatically when the battery temperature lowers to 50°C.

It_shou'ld be noted that the same alarm occurs alsc at sensor troubles such as
broken wire and shorting or when the temperature sensor is not connected.

—6l—






(10)

iRemarksl

Replace the battexy if the battery temperature rises to the alarming level easily
after recovery and such cycles are repeated [requently, because the battery might
have been used to its life.

The Controllel has a bult-in LCD monitor msule for displaying the state of use and
expected life of the battery. The monitor is usually not visible from outside. In case
of a trouble in the battery or Controller, an expert engineer will open the Controller

and check necessary information on theé monitor,

{Remarks)

The internal system of the Controller is initialized at the time of connection of a
'new batiery when the battery is replaced by some reason. The control data of the

history of use of the old battery is also lost forever. Itis recommended therefore to
_record the control data periodically before the fails completely.

The Controller repeats the series of such operations at high speed, and works to
maintain the battery in a good condition by switching the Charging and
Discharging Switches.

9. Description of Operations _

The Controller gets electric. power at connection of a battery and starls a series of
monitoring operations. The NORMAL indieator blinks when the Controller is operaling
properly. The Controller allows the following two external operations:

(D

)

Residual Capacity indicator

Press the red Button once to display the current residual capacity of the battery. The
current residual capacity of the battery is displayed for 3 seconds, and the indicator

- goes off automatically for power saving.

Load breaker

The load breaker operates when an excessive current flows to the load and cuts off
the load to protect the internal controller circuits. If such is a case, eliminate the
cause of the excessive current, and turn up the load breaker to resume power supply to
the load.






10. Troubleshooting

Inspect and take actions referring to the table below when some trouble cccurs in the use

of the Contreller.

Trouble

Possible causes

Actions to be taken

The NORMAL indicator,
etc. do not blink.

® Battery failure, or
trouble in connecting
wires

Replace the battery, or repair '
or replace connecting wires.

:® Controller failure

Replace the Controller.

The load breaker tripped.

Excessive load current

Check for the cause of
overloading, and adjust the
load curvent to a proper level
(below 30 A).

:Res'iduali capacity LED
indicator does not light.

The Button switch failed.

Replace the Controlier.

The BAT.FAIL indicator
is blinking.

® The temperature sensor
failed.

Replace the whole
temperature sensor.

@ Battery deterioralion or
failure

Replace the battery.

@ 'The battery temperature
or ambient temperature
is too high.

Replace the battery (if the
battery temperature is too.
highj.

Select a proper place of
installation (if the ambient
temperature is too high).

No ouitput to load while the
residual capacity is over
20%.

The bréaker failed, or the

Controller as a whole failed.

Replace the Controller.

No charging is made.
{The battery power is lost
quickly.)

The solar cell module
failed.

Consult with the. solar cell .
module supplier,
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The GL144N generates 654 from 44 cells in series. It is powerful,'
precisely built, and retiable. This. module is well suited for
various applications, especially baterry chargers aud PC motors.

GL144N |-V CHARACTERISTICS

» s

Electric Specifications | .
(Measuring conditions: 1000W/n%, 25°C, AMI.S5) .
Maximum Power+ + + + = + - +Pm+ - 65.0Watts
'Maximum Operating Current- - Ipm- - 3.054

RO/

n:;t[nz

-

Maximum Operating Voltage- - ¥pm - - 21.3V 3
Short Circuit Current-+ - - - Isc-+ - 3.4A E
Open Circuit Voltage:- * * - Voc » - 26.8V 8
Module Efficiency + - - = + + + » - 12,75%
15913 1542
Vi s oL A1) 236. 5 [1.1) 236§ §13.5)
. Iu-n.g . 2-65. 1 !
= = & g -,« T
=ENuic) :
Sl TR 7
- = ——F}J B — ¥ G s
@@ ——dA 52l T o -
. s A1} sl (401 T4
L |

" @Enquiries should be directed lo:

WEIGHT: 7. 2ks8

D showa Shell Sekiyu K.K. photovotaic oiv.

Tokyo Building 7-3, Marunouchi 2-chome Chiyoda-ku, Tokyo. 100 Japan Tokyo Central P. O. Box 1239

Telephone; Tokyo(D3)3215-9661 Telex: Overseas J22373-J22901 Iniand 222-2915-222-2075
. Teletax: Tokyo(03)3284-1589 o .
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1. General
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3. Specifications

1) Selar module
2) Mounting structure (1)
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* Attached drawings
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Description
Solar module (1LA441K59)
Solar array (1)
Solar array (2)
Solar array (3)
Pole
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Drawing No.
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. General

This specifiéation applies to the pole, mounting structure and solar
module of photovoltaic power generating system installed in KIRIBATI.

. Equipment list

No. Description Model No. Qty Remarks
_ ' Drawing No.

1. }Solar module LA441K59 50 pces. AC.32216

' _3 , Drawing No.

2. {Mounting structure (1) *1 1 3sets SAAS1TA

_ Drawing No.

3. |Mounting structure (2) *2 - - | 32sels SAAB19A
. _ ' Drawing No.
4. |Mounting structure (3) *3 - 123 sets SAA518A

' Drawing No
5. |Pole ' _ 61sets| SAC388E
6. |Cable
- Inter module cable *3 2PNCT-2.0sq-1C | 23 sets

*1 Four modules - type of GL.144N - have been fixed on panel frames and wired between
‘ them at factory.

*2 Two modules - i:yp:e of GL144N - have been fixed on panel frames and wired between
them at factory. : ) :

*3 - Two modules - type of LA441K59 - have been fixed on panel frames and wired between
them at factory.

-T1-







3. Specifications

1) Solar rhodule_

Type

Model

Dimension

Weight |
Output characteristic
Insulation resistance
Dielectric strength

Operating temperature

2) Modnﬁn’g structure (1}

Type of solar array
Array tilt aﬁgle
Frame material
‘Dimension

Nos. of solar module

Weight of moﬁnting structure

3) Mounting structure (2)

Type of solar array
Array tilt angle

. Fraxnjé méteriél

- Dimension i

Nos. of solar module

Weight of mountin g. structure

Multicrystal silicon photovoltaic module

. LA441K59

Refer to Drawing No. AC-32216
7.8kg -

Refer to table 1

DC1000V  Not less than 500MO
DC3000V
—-40°C ~ +90°C

1 minute

Ground mount type

10°

Hot dipped galvanized steel
Refer to Drawing No. SAAS51TA
4 pes. (GL144N)

Approx. 20 [kgl

Pole mount type (With band)
10°
Hot dipped galvanized steel

: - Refer to Drawing No. SAABI9A

2 pes. (GL144N)
Approx. 25 [kg].

-T2






4) Mounting structure (3)

Type of solar array : | Pole mount type (With baﬁd)
Array tilt angle <100

Frame material : Hotdipped gél_vanized steel
Dimension | :  Referto brawin'g No.SAAS518A
Nos. of solar module : 2 pes. (LA441K59)

Output charactg’fistic : Refertotable 1

Weight of inountiﬁg structilre :  Approx. 26 [kgl

- 5) Pole
Material . Hot dipped galvanized steel
Leng‘ﬁh : 5[m] h
Diameter : . 114.3 (mm]
Weight :  Approx. 45 kgl
Dimension o _ : | Refer to Drawing No. SAC388E
Table 1
Module Array |
Ttem —
Typical |Minimum Typical
Maximum output power | 58.7 Wp | 52.8 Wp 117.4 Wp
Maximum power voltage | 20.3 v 203 V
‘Maximum powér current | 2.89 A 578 A
Open c_ircuitvoltag'e 254 V 25.4 V
Short circuit current 3.10 A 620 A
Nos. of mo_dﬁle' 1 - 2
Module connecting _ 18 2P
Condition’  : Irradiance AML5, 160mW/em?
Cell temperature 25°C
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1 Gexieral
(1) Location

Solar array-i.s installed normally on the array foundation which is free
from shade of house, trees, tower or ~other obstructions, that could
interfere with the operation of the solar modules.

" (2) Orientation

It is important that the modules be facing in the correct direction to

realize their maximum power output. Installations in the northern

hemisphere should face towards true south, and those in the southern
- hemisphere towards true north.

'A compass should be used to determine the magnetic heading, and a
correction for compass variation determined to obtain the true bearing.
Variation is different for every geographlcal location and local
government maps or navigational charts must be utilized to obtain the :
current correct variatlon

2 -Molunting Facilities

Ideally, a permanent concrete pad would provide the best foundation on

. which a solar array is mounted. Assuming proper ground condition,
individual concrete footings for each of the array’s attaching feet is
acceptable. Obviously, it is fairly well that a steel platform is utilized. If a
wooden platform is utilized, it must be adequately secured. Wooden
platforms present the problems of weathering and warping.

Concrete foundatlon he1ght from ground level should be a minimum of
300mm (11.81 inches).

All array mounting feet have a elongated hole to accommodate a 10mm
(0.39 inch) dia. anchor bolt or fixing bolt. (Solar array does not include
anchor bolt or fixing bolt, that will be supplied by erector or customer.) It is
preferable to precast the anchor bolt or studs in concrete installations.






3 Parts List per Array

Solar array has been semi - assembled at factory. (Four modules have been
fixed on panel frames and properly wired between them at factory.)
Components marked as “*1” in the following table have been assembled at

~ factory and components marked as “*2” are assembled at site, i.e, “¥2”
components are shipped as array parts and/or attachments,

Table 1 Parts List per Array

System Quaqtif.y Remarks

No. | Component parts voltage - 24V _
1. |Solar module *1 4 With by pass diode
2. | Panel frame %1 2

] 8. Supportlég Lot 2
4. | Footbracket  *2 4
‘5. |Birdspike . *2 2
6. |Hex.headbolt *2  M10 6 for fixing support
7. | Hex.nut *2 M1o 6 ' -deo-
8. | Plain washer ~ *2 M10 12 ' ‘ -do-
9. |Springwasher 2 M10 6 ' -do-
10. | Hex. head bolt ‘_'1 M8 16 for fizing modules
11, | Hex. nut - *1,*2 M8 ' 18(16'14-2'% Eﬁdﬁtﬁir“ SE}?{%LS'JBS
12. | Plainwasher *1  MS8 ' 32 ' { for fixing modules
13. | Spring washer *1 M8 16 -do-
14, -Cable: i 4 for Intarmodule
1_5. Cable c¢lamp *1 _ 8
16. } Screw *1 M5 8 ggli)ﬁxg}!agmps
17. |Hex.nut *1 M5 8 -do-
18. | Plain washer *1 M5 8 -do-
19. | Spring washer *1 M5 8 -do-







4 Array Assembly / Wiring Flowchart

Array Assembly

Mounting support
legs and foot brackets

k.

Check assembly and
wiring

~

Fitting of solar array

N

| Tightening the bolt of
each part

h 4

Fixing bird spikes

|

Array output
connection

!

END

Semiassembly has been done at factory

Modules have been fixed on panel frames
and wired between them at factory.

Seaitem
5(1)

Segitem
5(2)

See item
6(1)

See item
6(2)

See item
6(3)

Fig.1 Array assembly/wiring flowchart






5 Array Assembly
(1) Mounting support legs and foot brackets
- Refer to drawing No. SAAB44E —

After wiring the module’s junction box, and while the assembly is still
lying face down, attach front foot brackets from outside of the panel
frame, corner side in, ‘

Attach support legs from outside of the panel frame Attach rear
brackets from inside of the support legs, corner side in.

All attachments are made with M10 hexagon head bolts. Bach bolt
must be installed with a plain washer under the head and plain washer,
spring washer, and nut on the threaded portion.

Tighten the bolts just enough to allow movement of the brackeis and
legs.

CAUTION

SHOCK MUST NOT be give to the solar module / array. Be
cautious against possible shock hazard when installations are
performed during daylight hours.

(2) Check after the completion of assembling works of solar array

Check right or wrdng for wiring works, tighfening of fixing screws of
module,

With regard to wiring of array, refer to drawing No. SAB114E .






6 Fitting of Solar Array

(1) Fitting of solar array

— Refer to drawing No. SAA517A —
By ﬁéihg't}ie anchor bolts of 10mm (0.39 inch) dia., fit the solar array
onto the foundation or steel platform.

(2) 'I&ghtenmg the bolt of each part of the array
Tighten the bolts of the solar array that is assembled temporarily in
initial stage of the works.

(3) Fixing bird spike |

— Refer to drawing No. SAA517A and SAAB44E —

- Fix two bird spikes on top of array.
The fixing works should be performed by msertmg the ring of bird spike

to 8mm bolts (M8) that mount the solar module to the panel frame.
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1 General
(1) Loeation

Solar array is installed normally on the array foundation which is free
from shade of house, trees, ftower or other obstructions, that could
interfere with the operation of the solar modules.

(2) Orientation
It is important that the modules be‘.fac.ihg in the correct direction to
realize their maximum power output. Installations in the northern

hemisphere should face towards true south, and those in the southern
hemlsphere towards true north. '

A compass should be used to determine the magnetlc heading, and a
correction for compass variation determined to obtain the true bearing.
Variation is different for every geographical location and local
government maps or navigational charts must be utilized to obtain the
current correct variation.

2 Mounting Facilities

This solar array is Specially designed for mounting the array to 100 mm ~
120 mm diameter steel (or concrete) pole,






3 Parts List per Array

Solar array has been semi - assembled at factory. (T'wo modules have been
fixed on panel frames and properly wired between them at factory.)
Components marked as “*1” in the following table have been assembled at
factory and components marked as “*2” are assembled at site, i.e. “¥2”
components are shipped as array parts and/or attachments.

Table 1 Parts List per Array

1. ‘ - - System Quantity Remarks

No. ‘| Component parts voltage .19V

1. |Solarimodule *1 ' 2

2. Panei frame M1 2

3. |Supportleg - *2 2

4. |Footbracket  *2 4

5. | Crossarm 2 2

6. | Attachment  *2 2

7. | Band 2 2 i

8. | Bird spike 2 -2

9. |Hex.headbolt *2  MI10 10 for fixing support
10. | Hex. nut *2 M10. 10 -do-
‘11. | Plain washer _"2 - Mio 20 -do-

12. | Spring washer *2 Mi0 10 -do-

13. | Hex. head holt *1 M8 8 for fixing modules
14. |Hex.nut =~ *L*2 M8 10(8"+2"%) for fixing todules
15. | Plain washer . °1 M8 16 for fizing modules
16. | Spring washer . *1 M8 8 -do-

17. ‘Cablé M 2 for Intermodule
18, | Cable clamp  *} 4

19. | Serew M 1 s

20. | Hex. nut - 1 M5 4 -do-

21. | Plain washer *1 M5 4 -do-

22, | Spring washer *1 M5 4 -do-







4 Array Assembly / Wiring Flowchart

Array Assémbiy Semiassembly has been done at factory

~ { Modules Ii'ave been fixed on panel frames
and wired between them at factory.

- Mounting support | | See it;em
legs and %oot%ra_ckets 5(1)
. 4
Check assembly and | Seeitem
wiring _ B(2)
o
Wiring of array
output cable
. A
Mounting cross arms, .
attachmentsand | Seeitem
bands topole - J] 8

-

Fitting of solar array { Seeitem

_ 6(2)

Tightening the bolt of | Seeitem

eachpart . . 6(3)
-
Fixing bird spikes Seeitem
) 6(4)

!

END

Fig. 1 Arrajr aSSeﬁlblyl wiring flowchart






5 Array Assembly
| (1) Mounting support legs and foot brackets
~ Refer to draWing No. SAA545E(1/2) -

After w1r1ng the module’s junction box, and while the assembly is still
" lying face down, attach front foot brackets from outside of the panel

frame, corner sidein, = -

Attach support. legs from outside of the panel frame. Attach rear

brackets from inside of the support legs, corner side in, _

All attachments are made with M10 hexagon head bolts. Each bolt

must be installed with a plain washer under the head and plain washer,

spring washer, and nut on the threaded portion.

Tighten the bolts Just enough to allow movement of the brackets and
legs.

CAUTION

SHOCK MUST NOT be give to the solar module / array. Be
cautious against possible shock hazard when installations are
performed during daylight hours.

() Check after the completion of assembling works of solar array

Check right or wrong for wiring works, tightening of ﬁxihg screws of
module,

With regard to wiring of array, refer to dr_awihg No. SAB115E .






6 Fitting of Solar Array
(1 Mouﬁting croés arm, attachment and band to polé
-~ Refer to drawing No. SAAB45E(2/2) and SAAS46E —

Mount cross arms, attachments and bands to pole by employmg Mi2
stud bolts and M12 nuts.

With regard to the position of them, fefer to draWing No. SAAB46E,
The cross arm should face towards true south (in the northern
| hemisphere) or face towards true north (in the southern hemisphere).
(2) Fitting of solar array
— Refer to drawing No. SAA545E(2/2) —
Fix the foot brackéfs to the cfosé arms by émploying M10 bolts, nuts.

Each bolt must be mstalled with a plain washer under the head and
plain washer, spring washer, and nut on the threaded portion.
(8) Tightening the bolt of each part of the array

Tighten the bolts of the solar array _tHat is assembled temporarily in
initial stage of the works.

(4) Fixing bird spike
— Refer to drawing No. SAA519A and SAA546F(2/2) —

Fix two bird spikeson top of array.
The fixing works should be performed by 1nsert1ng the ring of bird splke

to 8mm bolts (M8) that mount the solar module to the panel frame.
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KPS-703357-M3

INSTALLATION MANUAL
OF
SOLAR ARRAY

 Covered : Polemount type solar array
(Solar module : LA441K59)
— For12V SYSTEM -

KYOCERA CORPORATION
CHIBA SAKURA PLANT
SOLAR ENERGY SYSTEM DIVISION
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1 Generai
(1) Locatlon

Solar array is mstalled normally on the array foundation which is free
from shade of house, trees, tower or other obstructions, that could
interfere with the operation of the solar modules.

(2) Orientation

It is important that the modules be facing i in the correct dlrectlon to
realize their mazimum power output Installations in the northern
hemisphere should face towards true south, and those in the southern
hemisphere towards true north.

A compass should be used to determine the magnetic heading, and a
correction for compass variation determined to obtain the frue bearing.
Variation is different for every geographical location and local
government maps or navigational charts must be utilized to obtain the
current correct variation.

2 Mounting Facilities

This solar array is specially designed for mounting the array to 100 mm ~
120 mm diameter steel (or concrete) pole. '
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3 Parts List per Array

Solar array has been semi - assembled at factory. (T'wo medules have been
fixed on panel frames and properly wired between them at factory.)
Components marked as “*1" in the following table have been assembled at
factory and components marked as “*2” are assembled at site, i.e. “*2”
components are shipped as array parts and/or attachments.

Table 1 Parts List per Array

- Quantity
. Sl

Ne. | Component parts J"’«‘olt,age 12V Remarks

1. | Solar module = *1 2

2. | Panel frame 1 2

3. Supﬁbrt 1eg *2 2

4. |Footbracket. *2 - 4

. |Crossarm ~ *2 2

6. | Attachiment *2 2

7. |Band *2 2 with bolts and
8. |Birdspike = *2 ‘2

9. [Hex. head_bolt ’_2 Mio 10 fg;é‘i:liln sr:gﬁgg
10. | Hex. nut . *2 Mi0 10 -do-

11, | Plain washer *2  M10 20, “do-
12. | Spring washer *2  Mi0 10 ~do-

13. Hex headbolt *t = M6 ' 8 o for fixing modules

Toe e (=g o for fixi :

14. | Hex. nut *1,*2 M8 10 (8" +2%) for dﬁ};xilrn Sr;%%gles
15. | Plain washer  *1. M§ 16 | for fixing modules
16. 'Sp.rihg washer *1 M6 : '8 .do-

17. | Cable " 2 ' for intermodule

_ wiring
18, | Cable tie *1,*2 _ 4(2"1+2%
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4 Array Assembly / Wiring Flowchart

Array Assembly Semiassembly has been done at factory

Modules have been fixed on panel frames
and wired between them at factory.

Mounfing su%port Seo item
legs and foot brackets | s
.

Check assembly and | Seeitem
wiring ] 5@
Wiring of array See item
output cable 7
Mounting cross arms, .
attachmentsand - | Seeitem

bands to pole 61

h 4

Fitting of solar array | Seeitem

6(2)

Tightening the bolt of | Seeitem

each part : 6(3)
Fixing bird spikes Sesitem
6(4)

l

END

Fig.1 Array assembly/wiring flowchart
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5 Array Assembly
(1) Mounting =supporl; legs and foot brackets
— Refer to drawing No. NAA064A(1/2) —

After wiring the module’s junction box, and while the assembly is still
lying face down, attach front foot brackets from outside of the panel
frame, cornerside in. -

Attach support legs from outSIde of the panel frame Attach rear
brackets from inside of the support legs, corner side in.

All attachments are made with M10 hexagon head bolts. FEach bolt
must be installed with a plain washer under the head and plain washer,
spring washer, and nut on the threaded portion.

Tighten the bolts .just enough to allow movement of the brackets and
legs.

CAUTION

SHOCK MUST NOT be give to the solar module / array. Be
cautious against possible shock hazard when installations are
performed during daylight hours.

(2) Check after ;l;he completion of assembling works of solar array

Check right or wrong for wiring works, tightening of fixing screws of
module,

With regard to wiring of arré.y; refer to drawing Nb. NABOO3A .






6 Fitting of Solar Array
( i) Mounting cross arm, attachment and band to pole
— Refer to drawing No. NAAOG4A(2/2) and SAA546E —

Mount cross arms,' attachments ard bands to pole by employing M12
stud bolts and M12 nuts,

With regard to the position of them, refer to drawing No. SAAB46E,

The cross arm sh.oulld face towards true south (in the northern
hemisphere) or face towards true north (in the southern hemisphere).

(2) Fittihg of solar array
— Refer to drawing No, NAAOG4A(2/2) -
Fix the foot brackéts'to the cross arms by employing M10 bolts, nuts.

Each bolt must be installed with a plain washer under the head and
plain washer, spring washer, and nut on the threaded portion.

(3) Tightening the bolt of each part of the array

Tlghten the bolts of the solar array that is assembled temporarily in
initial stage of the works.

(4) lemg bird splke 7 _
— Refer to drawing No. SAA518A and NAAOBAA(2/2) —

Fix two bird sp1kes on top of array.
The fixing works should be performed by inserting the ring of bird spike
to 6mm bolts (MB) that mount the solar module to the panel frame.

7. Wiring of Array Outpilt Cable
— Refer to drawing No. NABOOSA —

Connect the wire to the array output terminals in module’s junction box by
using.crimp-type terminal lug. Screw size of array output terminal is M4
(4mm diameter), it is already fitted onto the output terminals in the shipment
or supplied as attachment, never apply other screws than this.

- Usable cable ;outer diameter for module’s junction box is approximately
8.5mm~7.4mm.3.5mm? or 2mm?single core type flexible power cable is
- recommended. Don’t use small size wire and unsuitable cable for cutdoor use.
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Solar array
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A
(Less than 150mm)
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