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Purpose of  t his  manual

Disclaimer
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This  manual  i s  used for  GAMKO  so lar  modules  (here  in  a f ter  referred  to  as  the 

Module  or  Modules)  only .  This  manual  contains  insta l lat ion methods,  operat ion 

safety  and re levant  maintenance informat ion of  Gamko ’ s  Modules  .

Modules  mus  t  b  e insta l led by profess ionals  .  P lease ready this  manual  careful ly  

before insta l lat ion.  T  he ins  ta l ler  s  mus  t  fo l low al l  the rules  descr ibe  d in  this  manual    

str ict ly  as  wel l  as  local  requirement  s  and regulat ions  by law or  author ized organiz 

at ions  .

Before  ins t al l ing,  the ins t al ler  mus t  b e f amil iar  with  their  me chanical  and e le c tr ical  

re quirement s .  Please ke ep this  manual  in  a  s afe  p lace for  f uture  reference (care  and 

maintenance)  and in  case of  s a le  or  disp os al  of  the M o dules .  

Gamko  shal l  not  be responsible  for  any loss  ar is ing f rom  insta l lat ion ,  operat ion,  use  

or  maintenance of  the Modules  which is  not  complying with the guidance of  this  

manual ,  inc luding breakdown or  damage of  the Modules  or  any other  expenses  

incurred.
Any cus  tomer  shal l  not  get  any patent  or  author iz  at ion of  the patent  when using the 

M o dules ,  e  xpresse  d or  impl ie d.  Any inf  r ingement  of  patent  s  or  other  r ight  s  of  the third  

par  t  y,  which may result  f  rom the use of  the Module ,  i s  not  within  the responsibi l i t 

y scope of  Gamko .

The information in  this  manual  i s  based on Gamko ’ s  knowledge and exper ience and 

is  bel ieve  d to  b  e re l iable ,  but  such information including product  speci f icat ion 

(without  l imitat ion)  and re levant  suggest ions  do not  const i tute  a  warrant  y,    

e  xpressed or  impl ied.   

Gamko  reserves  the r ight  s  to  change the manual ,  the Modules ,  the speci f icat ions  or  

any other  informat ion of  the  Modules  without  pr ior  not ice .

AUTHORIT
Y FOR GAMKO U

SE



03

M o dules  Carr y and Inst allat ion Inst ruc t ion

Both hands when handling Modules Ensure Modules are �xed properly Do not use sharp objects with Modules
Do not pulling the wiring cables 
or junction box

Do not stamp on Modules
Do not touch Modules with 
bare or dirty hands

Do not pile up Modules on 
uneven ground Do not drop or throw Modules

D o not  s t amp on M o dules  or  put  weight  on M o dules .

D o not  dis assemble or  drop M o dules .

D o not  use mirror s  or  magni�er s  concentrate d sunl ight  onto M o dules .

D o not  l i f t  the mo dule  by grasping the junc t ion b ox .

D o not  use any sharp obje c t  with  M o dules .

D o not  dire c t ly  apply  pressure  on the glass  sur f ace or  back she et  of  M o dules .  
Mus t  use b oth hands to  carr y  M o dules .

D o not  touch the sur f ace of  the coate d glass  with  bare  hands .

Ensure a l l  cont ac t s  and the op erat ing environment  are  c lean and dr y.

Ke ep al l  the M o dules  and e le c tr ical  conne c tor s  c lean and dr y  b efore  ins t al lat ion.

Use dr y  and venti late d ro om when s tor ing unins t al le d mo dules .

Use b oth hands to  carr y  M o dules .  D o not  over lap M o dules .  

Be  cautious  when carr y ing M o dules .  S l ip - pro of  gloves  are  ne cess ar y.  

Use supp or t ive  dis assembling to ols  when unpack ing .

Unpack ing and Storage

SAFET Y&TR ANSPORT
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MECHANIC AL INSTALL ATION

Location Selec tion

Installation Angle

Local  L atitude

0°~ 15° 15°

L atitude

L atitude+5°

L atitude+10°

L atitude+15°

L atitude+20°

15°~ 25°

25°~ 30°

30°~ 35°

35°~ 40°

＞40°

Module installation angle

Ta b l e 1
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Select  suit  able  places  to  ins  t  al l  Modules  .

Ins  t  al l  Modules  at  the places  with suff ic ient  sunl ight  and without  shade at  any t ime.  

I f  a  module  is  shaded or  even part ia l ly  shade  d,  i t  wi l l  result  in  lower  power  

output .  A  permanent  or  regular  shade wi l l  cause damage to  the module ,  which wi l l  

void  GAMKO ’ s  warrant  y.

D o not  p lace,  ins t al l  or  use  M o dules  at  the p laces  where combus tib le  gas  is  easi ly  

generate d or  gather ing.

The stra ight-  l ine  distance between the insta l lat ion s i te  and coast l ine shal l  not  

be shorter  than 1  km unless  there  is  a  wr i t  ten approval  f rom GAMKO or  an 

engagement  speci f ied in  the contract .

M o dules  in  the s ame s tr ing should b e ins t al le d at  the s ame angle.  M o dules  ins t al le d in  

di�erent  angles  wi l l  re ceive di�erent  i r radiat ion,  which wi l l  cause current  di�erent .  A s  

a  result ,  i t  wi l l  de crease the op erat ion e�cienc y of  the s ys tem.  

Please refer  to  Table  1  for  the re commende d ins t al lat ion angles  of  the M o dules .
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Module Installation

G e ne ral  Inst al l t ion

T he mounting s truc ture  mus t  b e made of  durable,  corrosion - resis t ant  and UV- resis t ant  

mater ia ls .  Always  use a  tes te d and cer t i�e d mounting s truc ture  for  the s ys tem.

Make sure  M o dules  are  se cure ly  f as tene d to  the mounting s truc ture  to  withs t and 

corresp onding wind load and snow load.  

Se le c t  a  suit able  height  for  the mounting s ys tem to prevent  the lowes t  p or t ion of  the 

M o dule  covere d by snow in  winter.  In  addit ion,  ensure the b ot tom of  the M o dule  is  

high enough so that  the M o dule  wi l l  not  b e shade d by p lant s  or  damage d by �y ing 

s ands .

A  s  for  the system insta l led on the ground,  the minimum distance Gamko 

recommends between the bot  tom of  Modules  and the ground should b  e 24 inches  (6 

0 cm) .
Before  ins t al l ing M o dules  onto a  ro of top,  make sure  the ro of  cons truc t ion is  suit able  

and the ins t al le d M o dules  wi l l  not  e xce e d the ro of  area .  Besides ,  the ro of  mus t  b e 

prop er ly  seale d to  prevent  leak s .

When ins t al l ing M o dules  to  a  p ole,  the se le c te d mounting s truc ture  and p ole  shal l  b e 

able  to  withs t and the e xp e c te d wind load and snow load in  the area .

Make sure  Modules  are  not  subject  to  wind or  snow loads  exceeding the maximum load 

permitted by GAMKO  and not  subjected to  excess ive  force due to  the thermal                  

e  xpansion of  the mounting sys  tem.  I t  i s  not  a l lowed to  over lap the Modules  .

Provide adequate vent i lat ion to  the back of  the Module  for  cool ing.  A  

minimum distance of  10cm between the insta l lat ion surf  ace and the Module  is 

GAMKO general ly  recommended.

To prevent  the l inear  thermal  expansion of  the Module  f rames,  GAMKO  sugges  t  s  that  

the minimum distance between two Modules  should not  b  e shorter  than 2cm.

Always  fo l low the guidance and safety  rules  speci f ied in  the mounting system.   

Do not  dr i l l  holes  on the glass  su r  f  ace or  the f rames of  the Module ,  which wi l l  void  

the warrant  y.  
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M8不锈钢螺栓

M8不锈钢螺母

弹簧垫圈

平垫圈

安装夹

组件

安装支架

图 2

图 3
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M8不锈钢螺栓

M8不锈钢螺母
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组件

安装支架

图 1

Inst al lat ion M e t ho d

I n s e r t i o n s ys t e m :  Inser t  the whole  M o dule  into the ra i l ,  as  shown in  Figure 3.

Modules  can be instal led on the f rame in  the fol lowing 3  methods.

M o u nt i n g h o l e  s ys t e m :  Use ant icorrosive  M8 b olt s  to  ins t al l  the M o dule  on the 

supp or t  f rame through the ins t al lat ion holes  on i t s  own f rame,  as  shown in  Figure 1.

Cl a m p i n g s ys t e m :  Use suit able  c lamps to  �x  the M o dule  on the supp or t  f rame,  as  

shown in  Figure 2 .

Figure 1

Figure 2

Figure 3
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Module

Module

M o u n t i n g 
S t r u c t u r e

M o u n t i n g 
S t r u c t u r e

 Nut(M8,SS)

Nut(M8,SS)

Spring washer

Spring washer

Flat washer

Flat washer

 Bolt(M8,SS)

Bolt(M8,SS)

Clamp
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Select  a  suit  able  insta l lat ion method depending on the load requirement  s .  

More detai led information is  shown in F igure 4 .

I t  has  been tested that  Gamko ’ s  Modules  can withs  t  and the loads  of  240  0 Pa,  380  0 

Pa and 540  0 Pa ( IEC 61215 Standard) ,  which are  respect ively  equivalent  to  160  0 Pa 

(0 .  232 ps i ) ,  250  0 Pa (0 .  363 ps i )  and 360  0 Pa (0 .  522 ps i )  under  UL1703 Standard,  when 

di f ferent  instal lat ion methods are  used.
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2400Pa

Permissible clamp Permissible clamp

Use 4 mounting holes

Use 4 mounting clips Use 4 mounting clips Use 4 mounting clips Use 6 mounting clips

Use 8 mounting holes

Permissible clamp

Permissible clamp
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Permissible clamp
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Figure 4

Use 4 mounting clips Use 4 mounting clips on short frame
Use 2 mounting clips on long frame

Use 4 mounting holes Use 8 mounting holes

Permissible clamp

Permissible clamp Permissible clamp

Permissible clamp Permissible clamp

Use 4 mounting clips Use 4 mounting clips Use 4 mounting clips Use 6 mounting clips孔

Permissible clamp Permissible clamp

2400Pa 3800Pa 5400Pa（Snow Loads Only）
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M o dule Sp e ci�cat ion (as  shown in  Figure 5  and Table  2)

M o dule  Ty p e A

1
GK60P-XXX 
GK60M-XXX 
GK60MH-XXX

GK72P-XXX 
GK72M-XXX 
GK72MH-XXX

992

992

992

992

1008

1020

GK96P-XXX

GK72PH-XXX

GK60DG-XXX

GK72DG-XXX

1640

1658

1945

1956

1968

2568

35

35

40

40

6

6

941

941

958

970

NA NA NA NA NA

NANANANANA

990

1176

1176

1428

1350

1676

1928

1676

11

11

11

11

35

35

35

35

22.5

21.5

27

23

36.5

18.5

2

3

4

5

6

B C D E F G HN o. Weight(kg)

Figure 5

Front View Side View Frame Section

Table  2

* “ X X X”re fer s  to  M o dul e  Power  In d e x .

Uni te : mm

Barcode

Grounding hole

8-9X14Mounting hole

Back View
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DC power  generated by the photovoltaic  system can be conver ted into AC 
power  and fed into the grid.  Policies  on connec ting renewable  energy 
system to the grid  var y  f rom region to  region.  Consult  senior  system 
designer  before  designing the system.  Generally,  the system instal lation 
shall  be formally  approved by the local  public  sec tor.

G e ne ral  Inst al lat ion

Ins t al lat ion s truc ture  should b e compatib le  with a luminum f rame of  mo dule,  in  order  

to  avoid galvanic  corrosion.  Any defe c t s  cause d by such corrosion wi l l  void  the 

warrant y.

N e gative  grounding is  re commende d dur ing ins t al lat ion of  M o dules  to  prevent  PID 

e�e c t .

Posit ive  and ne gative  par t  of  the mo dule  should use the s ame t y p e of  conne c tor  for  

e le c tr ical  conne c t ion.

I t  is  forbidden for  non - professionals  to  op en the lo ck  nut s  of  the conne c tor.

Make sure  that  the conne c tor s  are  c lean,  dr y  and f ul ly  conne c te d (A c l ick  sound should 

b e heard when f ul ly  conne c te d),  other wise  i t  may lead to  e le c tr ic  arc  spark s  which wi l l  

damage the conne c tor  or  cause a  �re.

Al l  e le c tr ical  comp onent s  should have rat ings  e qual  or  greater  to  the s ys tem rat ing.  D o 

not  e xce e d the ma ximum of  s ys tem volt age marke d on the mo dule  lab el .

Under  normal  condit ions ,  a  M o dule  may pro duce more current  and /or  volt age than 

rep or te d at  s t andard tes t  condit ions .  Accordingly,  the values  of  ISC and Vo c marke d on 

the M o dule  should b e mult ip l ie d by a  f ac tor  of  1. 25 when determining comp onent  

volt age rat ings ,  current  rat ings ,  f use  s izes ,  and s ize  of  controls  conne c te d to  the PV 

output .

Complete ly  cover  the M o dules  with an opaque mater ia l  to  prevent  e le c tr ic i t y  f rom 

b eing generate d dur ing dis assembling the conduc tor s .
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Please refer  to  the local  regulations  to  determine the system wire  s ize,  t ypes  
and temperatures .

The cross  sec tion of  the cables  and the capacit y  of  the connec tors  must  be 
selec ted to  suit  the maximum system shor t  circuit  current  ( The 
recommended sec tion area for  a  s ingle  piece of  Module  is  4  mm2,  and the 
recommended rated current  for  the connec tor  is  greater  than 10A),  
other wise  the cables  and connec tors  shal l  be overheated under  large 
current .  Caution:  The maximal  temperature  of  the cable  is  85o C while  the 
upper  l imited temperature  of  the connec tor  is  105o C .  

Make sure  the elec tr ic  components  such as  the connec tors  and inver ters  are  
o�-state  during the instal lat ion.

To reduce l ightning damage,  the loop area should be kept  as  small  as  
possible  when lay ing cables .  I t  is  recommended to  use fuses  in  each str ing.

When conne c te d in  ser ies ,  the ma ximum numb er  of  the M o dules  are  determine d by 

the s ys tem design,  inver ter  t y p e and environment .  (  shown in  Figure 6).

When conne c te d in  paral le l ,  the current  output  is  e qual  to  the sum of  each s tr ing ’s  

current  (  shown in  Figure 7).  Fuse is  ne cess ar y  for  each mo dule  s tr ing.  Please t ake 

reference to  the lo cal  re gulat ion.  Re commende d ma ximum paral le l  M o dules  

con�gurat ions:  Fuse rat ing/ Isc+1.

Figure 6 Figure 7
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All  the mo dule  f rames and mounting s truc tures  shal l  b e grounde d according to  

re gional  and nat ional  e le c tr ic i t y  re gulat ions .  Use re commende d hardware to   conne c t  

grounding cables  and f as ten to  the M o dule  f rames .

Whi le  using the met al  s truc ture,  make sure  the sur f ace of  the s ys tem have b e en 

e le c troplate d to  ke ep a  go o d conduc ting circuit .

Use suit able  grounding conduc tor s  to  conne c t  the M o dule  f rame to  the mounting 

s truc ture.  T his  can achieve prop er  grounding e�e c t s .

T he grounding conduc tor  mus t  b e conne c te d to  ground v ia  an appropr iate  grounding 

e le c tro de.  I t  is  re commende d to  use lugs  to  conne c t  the grounding cables .  I f  i t  is  only  

me chanical ly  conne c te d to  a  grounde d mo dule  without  b olt s  and nut s ,  the mounting 

s ys tem should b e grounde d as  wel l .

Fi r s t ,  p e el  the grounding cable  to  a  prop er  length withot  damage  to  the met al  core.  T hen 

inser t  the p e ele d cable  into the lug,  t ighten the screw.  A s  shown in  Figure 8 ,  conne c t  the 

lug to  the a luminum f rame with s t ainless  s te el  b olt s  and conne c t ion comp onent s .  T he 

re commende d t ightening torque for  M3 b olt s  is  2 . 3  N •m.

G rounding by lugs 

Frame

Grounding Lug

Grounding cable

Nut (M3,SS)

Bolt (M3,SS)

Spring washer
Flat washer

Star washer

Figure 8
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G rounding by cable 

In  a  s ys tem with t wo or  more M o dules  conne c te d in  ser ies ,  i f  par t  of  a  M o dule  is  shade d 

whi le  the other  par t  is  e xp ose d to  the sun,  a  ver y  high rever se  current  wi l l  go through the 

ce l ls  which have b e en par t ly  or  ent ire ly  covere d and i t  wi l l  cause overheat  on the ce l ls ,  

which may damage the M o dule.  Using by pass  dio des  can prote c t  M o dules  f rom this  k ind 

of  r isk .  T here  are  by pass  dio des  in  junc t ion b oxes ,  which can re duce the e�e c t s  of  par t ia l  

shadows .  D o not  pr ivate ly  dis assemble the junc t ion b ox to  replace the dio des ,  even when 

the dio des  are  broken.  T his  should b e pro cesse d by the professionals .  

In  a  s ys tem with bat ter ies ,  i f  the control ler  do esn’t  have the f unc t ion of  back s wing 

prote c t ion,  b lo ck dio des  ins t al le d b et we en the bat ter y  and the M o dule  can prevent  the 

rever se  current  f rom damaging the M o dule.

Bypass  Diodes and Block Diodes

13

T he grounding b olt s  mus t  b e made of  s t a inless  s te el  and b e use d in  the sp e ci�e d 

grounding holes .  Fi r s t ,  make the M3. 5  s t ainless  s te el  b olt  pass  through the spr ing washer,  

�at  washer,  cup washer  (copp er  conduc tor  with a  diameter  of  2 .1  mm) and s t ar  washer,  

and then inser t  through the grounding hole,  �at  washer  and spr ing washer  on the f rame.  

Final ly,  t ighten with a  M3. 5  nut .  Caution:  T he upp er  l imite d temp erature  of  the conduc tor  

is  85℃ .  A s  for  the ins t al lat ion,  re fer  to  Figure 9.  

Figure 9

Frame

Nut (M3.5,SS)

Spring washer

Flat washer

Star washer

Flat washer

Spring washer

Bolt (M3.5,SS)

Copper wire

Cup washer
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Warning :  Shut  down t he s yste m be fore any e le c t ric  re pair.  
Improp e r  mainte nance may cause e le c t ric  shoc k or  f ire.

In  mos t  condit ions ,  the normal  ra inwater  can ke ep the mo dule  glass  c lean.  

Clean the glass  sur f aces  with wet  sof t  sp onge or  c loth i f  ne cess ar y.  Use mild  

non -abrasive  c leaning agent  to  remove s tubb orn dir t .  

D o not  t r y  to  c lean a  M o dule  with broken glass  or  p er forate d back she et .  I t  wi l l  cause 

ser ious  e le c tr ical  sho ck .

Take a  re gular  insp e c t ion on grounding,  me chanical  and e le c tr ical  conne c t ions  ever y  

6  months .  Make sure  a l l  the M o dule  conne c tor s  are  conne c te d,  c lean and without  

damage or  corrosion.

When dis assembling the conne c tor s ,  mus t  make sure  a l l  the comp onent s  are  work ing 

wel l ;  other wise  the conne c tor s  shal l  b e replace d.  Damage on the conne c tor  wi l l  cause 

water  leak age.  T he t ightening torque of  the nut  should b e 1. 5  N •m -  3  N •m.  

Use opaque mater ia l  to  complete ly  cover  the mo dules  dur ing repair  to  avoid e le c tr ic  

sho ck .  When e xp ose d to  the sunshine,  the M o dules  wi l l  pro duce high volt age.  T he 

repair  work  mus t  b e carr ie d out  by professionals .

N ormal ly,  the M o dules  don’t  ne e d repair.  Fo l low the maintenance metho ds b elow to 

ensure the b es t  p er formance of  the M o dules:

MAINTE NANCE
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