
tl 

ASSEMBLY NO. 9706 

1 R~rn~1·-1V11'W!;rubu.i~:::-p11JeJ\'J";j~1V1u~.a.b";j~1 400;230 1 FOR LV DISTRIBUTION SYSTEM (400/230V) 

bfii hhlx:'.1:::1n/.n'VIUltU'l\'Jij\'I 22., 33 bA, ;eM 1ufu.! 5 1emJJ AND HV DISTRIBUTION SYSTEM (22,33 kV), 

~\'JV,lflrin1';i,J~'lJ111\]lol'l-J1U1'W'Yll'U~tli,bii'11ij1m·1 Ei 1mi:JJ THE EARTH RESISTANCE SHALL NOT EXCEED 5 OHMS 

tlel1J 1 ~b(ol(;l:'.-pl~l 1~bTTU 25 1mru (l~~"JelU1\'Jf1 4 1,vh.ii,~J IF IT CAN NOT BE IMPROVED TO MEET THE SETTING 

VALUE. THE PERMISSIVE MAXIMUM VALUE IS 25 OHMS 

(Sf<~E EXAMPLE N04) 

2 THE EARTH RESISTANCE OF I 15kV TRANSMISSION 

SYSTEM ARE AS FOLLOWS 

2.1 THE EARTH RESISTANCE OF' EACH POLE SHALL 

NOT EXCEED lO OHMS 

2.2 THE TOTAL EARTH RESISTANCE OF ALL SYSTEM 

SHAU. NOT EXCEED 2 OHMS 

3. 1-umt~llo1T~;;7'U'Yl1'\.J~'l. 'Wl!:'\'Jel\'l;i'\J u,;11Jlfln~1fi".i:::1,! 11 3. Ir- CASE OF THE SOIL RESISTIVITY AT THE FIELl) 

1'\.U9lll l\jl,~Bfll.l,'IJUff~e)~$ru 1~"11';itl.rltlr:Jflbb'U'Ll:lrurnt'Cr] 1tJ SITE IS OVER THE VALUE INDICATED IN THE GROUNDING 

SELECTION TABLE, THE SPECIAL DESIGN IS NEEDED. 

4. 1t.1rn(.Hl.b~t.U.'VIWl.l.U'\.J~mJ1mrnJ~~\'JlilEJ\'J'tle:J\'lV\\Wl,b'Ui.! 4. USE MATERIAL N0.6 FOR CONNECTING THE FLAT STEELS. 

L 'U,;{1tlf71J 1~1tJ 1 ~eliJJ. 'Wfflrn 1911l.rnl~~~ 6 

5. l100:::1.~~wVi1 ~oo'drut"rUWUi. V1t!ln.nru ;,rnJ 
;1!'.J-rJ11J;€J'\J 1 'Vl~Bfl 1 'TJ C.J'JI. ~i;i::11.~~~~'K VI~ 

~~ 50 ~ fn.rn~ filx00x5 1lU tlTI 2.(IlJ 1JlJ.. 

w-lffi.M.J~~'lf.fu.L~~ , i'.hJ~'3. ~rnJ IJ."~l<;i~ 
fl. Vim :::~1! 

5. FOR EXOTHERMIC WELl)ING POINT, USE THE APPROPRIAT 

EQUIPMENT (WEUJING POWDER, MOLD AND CLAMP, 

FUNT GUN). 

B.* fleJ'\.ll,'\eru1i-imEJ~\'lll:::llh.flA,tl.rfr;;i:;i,~rn u,"~a~ 6*BEFORE WELDING, ZINC COATED SURFACE AT THE 

La~~:,l;l-J1i-iwtJ'1Lthuffu!ii~OO;,~'Jtl WEUJING AREA HAS TO BE REMOVED. THE WELlJING 

POINT HAS TO BE ZINC SPRAYED AFTER FINISHING 

WEUJING PROCESS. 

** ' " ., 7. LLtnJfff.vlem~'\J 0c ATu1ru1i'Fl1R11ll-lltJY11t.r!i·t vn::: 

'1JeJ\'lfWl,Fl1J~"'fr.l'fflru'Yl1'Um! (l(JQHJ.01 1eJvtlJ-IJ.J'.pf,j 

mJ\1:lJ1f,lcc.:)l',~''.o:C.:1JU 1 v.JVJl 

~!ll'~Dl!.".l~Jlwl,,.;:;,r n~J'Lk,e1cz1fi1J 

i,ttn.: . :f :-c.' :::<:(i >, ... 
~'tll';(J"l .......... , .. , .. 

7** GROUNDING TYPE GC rs CALCULATED BASE ON 

RESISTMTY OF CHEMICALS FOR EARTH RESISTANCE 

REDUCTION 0.001-0.01 OHMS··M. 
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ASSEMBLY NO. 9706 

~1007\'.lf rn·~,1,rm\%~€]fll,l,'I.Jtlfll';i~ml\'lf.i0.J EXAMPLES OF GROUNDING_ SELECTION TABLE_APPLICATION 

~1eJU7\'lf1 1 EXAMPLE Nfil 

ii'eJ\'lnl,'Vl~'i.J,1:LnJfll~llil~'W'lJeJ\'.l'.i:::Uui;11tJ~\'l 115 ~i,i"j u.irn:1 HOW TO SELECT THE TYPF2 OF 115 kV SYSTEM 

A7",TU.F.1'UYl7\IW!'Ww;ii;i:;;'W 1urru tJ le.MU lJ,Gl:::1FlrlT11~7'WYll"J GROUNDING WHEREAS TIU: EARTH RESISTANCE OF 

!n:vn:::'t,eJ\'.l[,l'W 40 1e.J'mJ-Uffi EACH POLE SHALL NOT EXCEED 10 OHMS AND SOIL 

"'.it'irn 
U91';il\'.lbl ~tll;l~'U 1 'W'tJeJ\'l 1J 1rnru flrfl"f1Tl1i7'U'Yl1'\..! 

~rt vn:::1.1tJ-$rwe)fj1 'Wii1\'l 35-78 1 e.J'mJ-Lu.f.l ~\'ll9l';Mt''frn 'lJ'l.l 

flffleliiM~l'W G R - 2 

,r\'l,S''i,l 

,:::'l.J'l.ll;17tli;1\'.l 115 ...ii ~tL.'lltlflffle.J~'iJlW GR-2 

RESISTIVITY IS 40 OHMS- M 

SOLUTION 

SEE THE GROUNDING SELECTION TABLE FOR 10 OHMS 

AND THE SOIL RESISTIVITY 35-79 OHMS-M, WHICH 

ACCORDING TO GR-2 GROUNDING TYPE. 

THUS 

THE TYPE OF 115 kV SYSTEM GROUNDING IS GR-2. 

• d 
~1001\WI 2 EXAMPLE N0.2 

~TI'l'l...;rrr0il'l.!'Vllt.l~Yn:::'l.!&$ru ~Ul.'lJUflfflilil\'ffi!UtJU HOW TO FIND THE SOIL RESISTIVITY VALUE WHEREAS 

GS bL"1:::fi.n.11U1'.!'Yll'\..@ru 15 1e.J'mJ THE TYPE OF GROUNDING IS GS AND EARTH 

RESISTANCE IS 15 OHMS. 

".lt'irn 
1. ~TI'l\'Jb,truffmt)l;l$ru htiie.J\'l GS ~lJ'lh:::th1ifll';itliilt'l\'l 

mr,1~~'1.!L 'Yl1t"ru O,(fi() 1rnru11e:J'mj~ 

2. v,r,11u-ruvnw~n, v-n:::~ 1fi ~ 
~4-1~ = Frrl'l11mU~ 

15 = 300 1BWJJ~ 
,r~'i,l O,(fi() 

~"fllli!l'W'Yll'W-!i'"L m:::w~1, rnffu 300 1eMJ-l..1ffi 

SOLUTION 

L SEE THE GS GROUNDING TYPE IN THE GROUNDING 

SELECTION TABLE, SO THE COEFFICIENT OF EARTH 

RESISTANCE REDUCTION IS 0.050 OHMS/OHMS-M. 

2. F'IND THE SOIL RESISTIVITY: 

SOIL RESISTIVITY EARTH RESISTANCE 

COEFFICIENT or EARTH RE.5lliiANCE REDUCTION 

15 300 OHMS-M 

THUS 

THE SOIL RESISTIVITY IS 300 OHMS-M. 

~Tel~ 3 EXAMPLE N0.3 

;'i.lllfll"Wr~tL.w 1'l.!rmiJi~~'l-rrul'l.!'Yl1'\.@i'l.!tJ'i.l\fi::lJ~flf:l'1\1 HOW TO SELECT THE TYPE OF 115 kV SYSTEM 

115 LF11 1~1Fl171JITTU'Yl~l;1:::mJ 1ufnJ 1J 1uvru GROUNDING IN CASE IMPROVEMENT WHEREAS 

1.i-rur_..;-l-l1Ul'l.!'Yl'Ml'l.! nm!fIT.iiJi'lru1'11,W 32 1tJmi THE EARTH RESISTANCE OF EACH POLE SHALL 

bb"1~lJ'.3Ub'lltlflffi~'U'ULLUlJGR-1 NOT EXCEED 10 OHMS FROM 32 OHMS AND THE 

TYPE OF GROUNDING IS GR-1. 

SOLUTION 

1. ~<TI1\%J,1J1Jfl7'pl'i.Jfl~ 1'1.!~'i.J\'l GR-1 ~\'J!,m~lJili:1!Y1ifr!';iGl(PlGl\'l 1. SEE THE GR-1 GROUNDING TYPE IN THE GROUNDING 

tJfl\j/oll'1Tlal1'W'Yl1'Wt.:l'l.!b't11f'fu 0.381 1eMJ11avi':u-lJ.J!,i"~ SELECTION TABLE, SO THE COEFFICIENT OF 

EARTH RESISTANCE REDUCTION IS 

nu\'l~J1r,;:c;;5 n.i';l::-:uu 1 'V'JJ1 

~18:iJ"Wi';i!j l'Ukli;i:'.~111:lJ'Uflr.WJil'J 

0.381 OHMS/OHMS-M. 

1./ I • 

f11~ 1 vl)'V-J1~1'Wl1£lfl1R 
/ \I 

~11fff.i ... 
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2. 'Yll'ITllJ;l'U't111J'!i'lo 'Wl:''IJEJ~ 1t.i lli'lf:J 

~ nwrumu~ Yll.,~ ~illl'W'Yl'Ui'UfID'Ufll';jili'i-n-!]\'l 
~~mi~1irrl1tTlUTrnltu 

32 83.8 1eJWJ-~ 

3. ~1'll\1.L 1J1JfrmEJGl~'U 1 'UireN 1J 18'1'f1J fui'l-11U1'1.!Yll\.! 

-!i'lo Wl!:'IJ'iJ~~ 83.9 1eJWJ-L1ffi ~1n;l1'HJ 

~1'U'tl1\'l 80-114 1™1!-w;r;i ~~tJUflm~ GR-3 

~'U 

<;i:;ULJi;1'1ffi~\'l 115 l.fil, 11UUUfl~'U GR-31'1.!trn~~\'l 

~rrr11; l'!.!'Yl7t.ilih.t 

~1001\'l'V! 4 
~®l';i'Yl~UL w 1 'Ufl1';l~~'l-lill1'W'Yll'Um.!'IID\'J';i!:W 

-!i1'Yl-u 1tu ';i\'l{J\'l 22 ~ 1 ~1u1t.t'l'11t.t;i~q;t 1urru 
5 1tl'VUJ ~~'Yl11.lf.l'UtTtJU~~~\1.lli! 40 1tl'VUJ 
IJ,'1~Ul~OO~WUW GR-1 

ith1'n 
1. ~1'll\1J. ~ 1 'IJ'11W GR-1 ~1.ltfl~fiffi;ia.ia\'l 

'OO~'l-1~~ 'ITTfru 0.881 1tMJ/ 1~';i 

2. 'Vl'l-lJUnUYrru~n 'W1~ l,i ~ 
~m/.n~ = ~1'1J'fl111ru00Uffi;i~\'l 

I ' I • 

40 = 1)4.91~ 
D.381 

3. ~1'l1\'l.J.UUfl~~ 11J11W 5 1eJWJ ~~1'U'Yl1'1.! 

,:i...., w1:::w$i't.1A'J~ 1J4.9 1~ ~1\'l 

~1 'U~1\'l 87-m 1tJWJ-t.ar.i ~<;i\1t'rLu~oo~'U cs 

4. viirn··a, ilurm1~~\'l~Ub UUflfflOO$i'l,JI.Gl~-1iuu.i1 

A"fl11lil'Uvnuimif<F1\li'.F!11nflf111 5 1mTJJ ~ 1fil.JUrnJ 1 ;;' 
ll'lr!TllF.l'Ul11'\00J 1ufru 25 1mTJJ lli'lf:J ~el\'l~~\'l 

Flrl11~.il1'W't11t.@M 'Vi:u 

t.J I 

9706 

EXAMPLES OF GROUNDING SELECTION TABLE APPLlCATION 

2. FIND THE SOIL RESISTIVITY: 

SOIL RESISTMTY EARTH RESISTANCE BEFORE IMPROVEMENT 

COD'FICIENT OF EARTH RESISTANCE REDUCTION 

32 83.9 OHMS-M 
0.381 

3. SEE THE GROUNDING SELECTION TABLE FOR 

10 OHMS AND THE SOIL RESISTIVITY 80-114 OHMS -

THAT COVER 83.9 OHMS-M, WHICH ACCORDING 

TO GR-3 GROUNDING TYPE. 

THUS 

USE GR-3 TYPE FOR THE EARTH RESISTANCE 

IMPROVEMENT IN 115 kV TRANSMISSION SYSTEM. 

EXAMPLE N0.4 

HOW TO SELECT THE TYPE OF 22 kV SYSTEM 

GROUNDING IN CASE IMPROVEMENT WHEREAS 

THE EARTH RESISTANCE OF EACH POINT SHAU. 

NOT EXCEED 5 OHMS FROM 40 OHMS AND THE TYPE 

OF GROUNDING IS GR-1. 

SOLUTION 
1. SEE THE GR-1 GROUNDING TYPE IN THE GROUNDING 

SELECTION TABLE, SO THE COEFFICIENT OF EARTH 

RESISTANCE REDUCTION IS 0.381 OHMS/OHUS-M. 

2. FIND THE SOIL RESISTIVITY: 

SOIL RESISTIVITY EARTH RESISTANCE BEFORE IMPRO\IKIIOO 

COEFFICIENT OF EARTH RESISTANCE REDUCTION 

40 
0.381 

104.9 OHMS-M 

3. SEE THE GROUNDING SELECTION TABLE FOR 

5 OHMS AND THE SOIL RESISTNITY 87-130 OHMS~M 

THAT COVER 104.9 OHMS-M, WHICH ACCORDING 

TO GS GROUNDING TYPE. 

4. WHEN THE GROUNDING IMPROVEMENT PROCESS 

IS COMPLETED. IF THE EARTH RESISTANCE 

IS STILL MORE THAN 5 OHMS, BUT NOT MORE 

THAN 25 OHMS. THE EARTH RESISTANCE IS 

ALLOWED TO BE ACCEDED. THE ADDITIONAL 

IMPROVEMENT IS NO NEED. 

b'VJ~l 

~1t1:Ulr.l';i~·1t,1,s·Gl::r-111lflJ~a~ 

1,i.Yl'W, .. 'U'iJ SA1 . ....-9.1.~/5P.QQ? 
~'JU WW 1!i>1!'Jbb 1J1J ........... · 

fl1'1 L 'V'J'V'J1~1'LlJlilf11R .. 'II 

1----------,,.----+------------,;-,.-,'--------------l 

(~ V L 1JtJ°.J,i;l'~"<l'W'Y'1 -~.FL~:. 

';jtJ\'l(;f.l lffl'l/417\%bl:.J'\J 

bbii\::C'\<\IIW'!'f~/tuu1 v.JW·l 
"I; I/ 

~17fl7";i. .. . . ...... .... . ........ . 
1------------------------, b,fU,l1Jill'i.!'?i 
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Gi~'l.! 
"i!:lJ1/.rrvl'W1H.l "i\'l\1\'l 22 1Joi1 1,iu 'l.Ji.Jflffltl~~l'W GS 1tifl1".i 

~1Jl11\'Jr'1r1-:rru~'l'Wrn'\$11.1 

= , d 
fi:1001\'l'YI . .J:i 

6're.l\'lfl'1"Wl ~ti• 1JUflT~fJi;hi'Ji1.!treJ\'l"i:::W:!i'M'lJ7HJ. ':l\'l~\l 22 1.A':l 
1 ~~1Ul'U~~~ lurru 5 1eJWJ u~fu111.IITTUYll'W 

~ri vn:::'l.Ju$ru 32□ 1rnuHl.ffi 

"JJ!Wn 
wi1"i1\lffMe)Gl~ufi1 utra\'l 5 1avru --i::: 1ufi.i-11-r:n1.i1'Wvrn.1 

~ ?n:::'l.Je1~fiA':lfltl-l~:lJ 820 1~':l '1\'l 1 'll':l:.:uu~rrv1l.!1t1 
bl, ':l\'l~\l ff~ 1~11t1m.l 1 Vifi-irrn,i'7'W'Yl1'i.@i'W 1uft'W 25 1avru 

A'~'U 1w.~fl'U 1~ 1~ei 1J 1~ ~:!J;;mru1i1Y11'W 
~n, Vi1:.'.'l.Jfl~l'IJ~1 'UtrJ\'l 263-622 18'\'ru-l.:u.r';i ;1~mfi'u.i, W 
ffMtlf;l-$rw GC 

Ft:vii'W 
';i::'I.J'lR'M'lJ1tJIJ, ';i\'l\]\'l 22 I.Fl~ ~UI. 1J'lJfl111.iv~'\.!l UW GC 

~~6 
~\'lfl1'J'Vr~tib Ul.Jflffle)~-$rt.J~::;'U'l.f.n'V\'U 1UI. ';i"1\'l 22 bi-1'1 
u.~::;.i::;uu awm\'l TE ~ ~--.J1U7'W't'11'1.!~'1. 'Wl~ 

1700 1e:rvru-u.m u.~::: 100 1mw-OJ'l':l i.iu~ 
ith'n 
~\jWoll';jfin~tlfl.J,1J'Uflffle)~U\JffiW] 1iJ 

., 
lil1:l.lVW1tl 'Yl>l'1.ltl 3. • 

1,w,;h 
J1fJlJl(ol':i.5 1U,; ,,:'.FJTU.l"Ji;,eJ!~iW 

t:'f;l'l )cJ::fli'JU'1iJfi 

ASSEMBLY NO 9706 

mMPLES OF GROUNDJNG~ELEC:TJQli J,blll,,FLAEPLlCj.TlQb' 

THV;J 

USE GS TYPE FOR THE EARTH RESISTANCE 

IMPROVEMENT IN 22 kV DISTRIBUTION SYSTEM 

EXAMPLE N0.5 

HOW TO SELECT THE TYPE OF 22 kV SYSTEM 

GROUNDING WHEREAS THE EARTH RESISTANCE OF 

EACH POINT SHALL NOT EXCEED 5 OHMS AND 

SOIL RESISTIVITY IS 320 OHMS-M 

SOLUTION 

SEE THE GROUNDING SELECTION TABLE FOR 5 OHMS, 

WHICH NOT COVER THE SOIL RESISTfVITY 320 OHMS-M. 

BUT THE HIGH VOLTAGE DISTRIBUTION SYSTEM 

ALLOWS THE EARTH RESISTANCE SHALL NOT EXCEED 

25 OHMS, SO MOVE TO THE NEXT TABLE IS 10 OHMS. 

IN THE RANGE OF 263-622 OHMS-M, WHICH 

ACCORDING TO GC GROUNDING TYPE 

THUS 

THE TYPE OF 22 kV SYSTEM GROUNDING IS GC. 

EXAMPLE N0.6 

HOW TO SELECT THE TYPE OF GROUNDING OF 

22 kV AND 115 kV SYSTEM WHEREAS SOIL 

RESISTMTY IS 1,700 AND 700 OHMS-M RESPECTIVELY. 

SOLUTION 

THE TYPE OF GROUNDING SHALL BE CONSIDERED 

CASE BY CASE ACCORDING TO NOTE 3 . 

fl:Wfl1R 
'II 
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2.6 แบบมาตรฐานทางดาน
ไฟฟาอื่น ๆ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



I n'1'1U'l=narnanii 
ASSEMBLY NO. 

5 1 5 3 

n1,n1<t1ur;iLA~.:muru..1uuL~1i:=i.Jun~(;J i. u,=tJtJ~'llJ~-3 115 kV . 
1. 1ULL u,.m1,Yi'lLA~tl-3'tUJ1lJtJUL~1Atl\Jn~r;i . . I 

'l'ltl~=Lrn.J~ 
~nl:tru=m,Yi1lA~tl-3"r12-l'lE.J R1tlLJ'l-3n'l'lYi1lA~tl-3"r1111EJ 

tJ\Jl~'lAtlUn~i;i tJ\JL~1A.J\JnCjr;i 

~1-1 llll'lULllD~ 1ABC- 1XYZ ~· 
11\'(.\J~-.JYl'W 

1. L~1RUY111 tJ I 'W~'l 1- 1 LA,-3~~1.:i I SD-TG-3 

j ~1u,1n I - hull uun,Tl~ I F5 GR- 5 

I m.i. I I I ~11i1tJ I 16/18 

E:.?:J -1 llll'lULllD~ 
-

.. ~· 1ABC-1XYZ 
2. L~~\JLUh.J IIW. W-.Jtl'H 

li'l't'I\JAlFl~~lUl'UJ~U (- ) I -w~, 1- 1 LA,-3~~1.:i I SD-TG-3 
.. .. . .. 

RtlYl'lUL~ ~ \Jf\cl\J"r1 \J'l I ~1u,1n I - hull uun,11~ I F5 GR- 5 
iAu N A.J $i~u~1~l ~11 

I n11. I I I ~'l~tJ - N I 16/18- 1 

tZl -1 Nl'lULllD~ 1ABC-1XYZ ~· ., IIW.W-.JYl'W * 3. L~~\J'°'lolUtl~'1 . . I 1'1q, 1- 1 LA,'1~~1.:i ~I SD- TG-3 
L ;1JLA~'t'12J'lffiltll~\J ( * ) 
~1\JtnAA"i;~;,,.,,~,, I ~1u,1n I - hull uun'l11~ I F5 GR-5 

I n11. I I I ~1i;iu I 16/18 

EzJ-1 -~ 1ABC-1XYZ 1111: 
, . IIW.~tt'W 

I 'Hq, 1- 1 1Fi,.,,~;,,.,, DD- TG- 1 .. I 

4. l~~\J~\J~tl'11-4~'l I ~1u,1n I - huLLuun,11~ F5 GR- 5 
Ti~mrv.u~lJ f!J . .. I n11 . I I I ~1i;iu 16/18 
- ~'lU\JlJ Acl ffi'il'llJClW 

' ' .. 
- ~'N At) ffi'il'Ml'lfl'l'i ~ -I Nl'VJID~ I 1DEF-1MNO IIJI• 

ua=Yi1LA~fl-4lUJ1U 
11\'(.\JrlJYl'W 

~hanlfifi < c > I 1'1q';i 1- 1 1Fi,.,,~;,,.,, I DD-TG-1 

J ~1u,1n I - h ull uun,11~ I Ffi GR-5 
0 

I n11. I I I ~1i;iu (C) I 10/12 (C)t?f , ~ l tJ 1 
n,HiJ~'i-,1lri=\JU1 fl~'l 

fj I L~U TI\JU \JU~ ::9.1.!? /.~~~~ 1 
f11~ 1 ~~1~1tlflijf11fi 

~'ltl~1fri'i-a.J tJnU TilAAVU uu . ........ . .. 'II 

., . " 
~~')fY)~ .. . .......... /;/._ .. -1·'-~ ~ •••• Q .. .f:. f ...... 

- " w ..:18~ Fl 2561 tnvu .. '4~:MI.'! .. ~~-~ lZIE.l'UL~'1q1'1JTI ..... :.; ..... 

Nl11'11q ... • .. . . , .. . ....... UllLtnrnJf\ 
:. '11',~wo ~,~ ., ............. 
1A1n'1 ................ , .... 

n1~l11LA~~~l1a.J1E.JU\Jl~1A~\J0Cjl,I w ., ,s-; , ' iJRlU'U ...... . ........ . .... l'l1l'l'U'lUNUn. ... '.t~!&.'.>.~•-~c. 
.. {n Jtpc ..... L 'U~::UU~1LJ~~ 115 kV i.11R'11~1'U .... ... ..... ..• . fl! U1Ut11'1~ 
V • 
~~1u1un1'iN . . . . . . . . .. • .. ' . CONCRETE POLE MARKING UlJ~Zlfi ~~i.-:-~~:;>/.~rnQ7 

'1,m"11n'l'i 7t1'1'1a.J . 
....... /.r✓.'. ........ IN 115 kV TRANSMISSION SYSTEM lu.iui\. t aa.:i'-i1u1uJ.J. Lu.iu 

,, 



... 
2. A1uu1ll LL~:: zmrht,u61 

2 .1 ~rnul Yi~1;,nn~ <~Yi.RUYn~) l1l!1uo.:i ~rnul Yi~1~ij~111vm1,~1u1 YiL i1uu l1~.:iq1ul1~nllo•n.:i~,'1u? 

2.2 ~miil Yi~1tl~1EJm.:1 (~Yt tl~1EJm.:1) l1ll1EJO-l ~,niil Yi~1~1u1 fiq1n~c11ii;\Jm.:i L ~~1EJ1 vfi ~l1~6ltl~1EJm.:1 

2.3 'l-:1~'1 Rtl 1-:iq,l~EJ'l ~1u1 Yi~1l~U'l (SS), ']~q,l6iEJ'l~1u1 Yi~1~ (SD), ']~q,~ ~1ul Yi~1L~U'l (DS), 

'l~~,~ ~1u1 Yi~1~ (DD) 

2.4 LA,~~~1.:1 Lzfu 1A,~~~1.:i~hwfoY11-.1R'l~ (TG), LA,~~~1~~1wfoY11~~ (SA) LL~~,.:1~~1~~11'11\J 

LLEJn~1u (TL) L ,1 \J;lJ 

2.5 ~1\J'11n ALI 'ltlU l.Jl.J~1\J'l1nf11.d-.11u~111nm1l1U6ll!D~n1'l1 Yi~1~'l\J/lij/'11A .. . ... . 
2.6 'ltlLL\JUn'11'l~ AD ,tJuuun1,~~~A\Jf11.d.:11UR1l!LL\JUll1R'1ii1lJn1'ltl'1:nDUL~ll~ 9706 LL~=nDf11l1\J6lllD~ . . ~ 

n1,1 Yi~1~'llJ/lij/l1A . 
2.7 n11. A.J 'l::U::'11.:1 (mJ.) R111Ym6l qi4~ ·Global Positioning System (GPS)" ~1n~miil.Yi-~1RlJYl1.:I 

2.a ~1~\J Fi.:i ~~l.J~t1v.:i~1u1uL~1~~, u~~=zf'l~~L11i;i, (nll.) l1u? 

2.9 C AD CUSTOMER (n1'1&1(;l~~'l~q,1 li~1J~.J1A1'l) 

2.1 o 'l \1Yi1~~tl.:ll1l.l'lU\JUl~1A.:iun~G1nnR\ll~1 R1ll,tlll \Jl.J~'l=tJ1 ~ una~ 1 . . . 
3. 1fin1j~lJ~OOCl'lul,hi1RlJYl1.:I LL~::~01uh~~1tJ~1un1~ 

'l t1~u..,i,1m~Z1~6illfltl'il1,j1~~01iil Yl;1 Lzf \J R'loo1-m1'l~Ul1l.11U~Z1~1 Fi.:i 1ABc - 2XYZ 

4. ~ 

4.1 «u-.,~m1,naLuu 2 §u ifo Ll1Yt1~,rn«u ~=n1~hfo-.,,j'~'lEJ~zi11 

4.2 R'l.Jflti'lLL~=R'lU~lll l1l,lJR'lU~~1 

4.3 ~itld-nUR1UDtl 4 .1 u~:: 4.2 R.:HijAClJ~~n\Jll1~ A-.1YllJ~~/l1YCmn1F1 RALL UlJYllJ\J1\J . 
5. lllJ1AR'lL~ll ~=~l'lal}fj 

R'lL~Z! ua::~'l.Yl\1"i~L U\J'ltlLL \JU ARIAL R'll1\J1 ZIU1ALL l.JUOOtl'l1uuoon11 230 Yi1R'lULUJlJv::~iiL VUll . . 
I a, I I ~ 

l1~00U\J~.:ln::~ l1\J1 1 lJlJ. YC'ltll.lL (;j1::"iR1~'lOO'HRffi tl\J • 

LLC-1\Jv::~fa ut.llJ • 
• l1~.J 

LUJ\J~-.1n::~ 

....._ ______ __. o 

·11 b tJ1 

CONCRETE POLE MARKING 
IN 115 kV TRANSMISSION SYSTEM • .l • 

llU\JYI.?. nrN~1lJ'l\JJ.l, Llf.l\J 



. . 
6. i;i'lLL 'VllJ-1n'l'lfi'lLA~.J-1'V11J'lUUtJL~'lA;:JtJf1~1il 

I 
n1,tJ,=n.:iuL:.iri~ 

5 1 5 3 
ASSEMBLY NO. 

6.1 i;i'lu ...,ti-1t1D-1n'l,Yi'lLA~a-1Y1111uuuL~'lAt1un~~ i. ,,,i1uu-..,u1L~'l;1uouu ~-1~'ln,=~u«u~utJ,::1J1ru 

2.5-3.5 11. LL~:\ ,;.:l1.J~ lJ'l::~UL~f.J111lJYjnL~'l 

6.2 ~'ll11rna11 "'-ri'l~1JC1lJlJL \J~~11~1 i. ;fi1Lr-1~a-rn11'lm 'VliimL \J1,::~ut1a-1~'lf.JR'l (L~.JLJ\JUlJO\JlJ) 'Bu1 tJ . 
tJ,::1J1ru 1 J.J. 

6.3 ~1-..,1uLa11 "'°ri'l~1JC1\J\J~OOU\JL iiu i. ;fi1LA~a-1Y11J1ua-1;u,=~ut1a-11lf~lf m11A1'11JL 'VIJ.J'l=~J.J . . 
... ,11111 I I ... I f 

6.4- A'l,::f.J::R'l-1") R'l1JtJ;:J 6.1-6.3 L U\JL Yiu-1i:11,::U::LL lJ::li'lL rrni'u a1m,m tl~f.JlJLL tl~-1A1"j::f.J::R'l1JA111JL l11J1::a1J 
., 

~111nY1U'l-1'1lJ 

. 
']tJLL~f;l ,1i;i1LL 'VI\J-1 U~=n'l,Yi'llFl~D-1 l11J'lf.JUtJL~'1ArnJn~R 

. 
n'iru'l-1~,L~f.J'l {SS , SD) 

T 
-

~ 2,500- 3,500 

2,000 

1 

1.A.IIC-lXYZ 
SD-TG-3 

F5 GR-5 

16/18 

, ___ _ 
I 
I 

T 
~•so 

- - 1 
100 

T 
~450 

~ 2.500-3,500 t 
~ 1,950-2,950 

UBC- 1XY'2 

DD- TG-1 'H~'l;'l\JO\J\J 
F5 GR~ 14--

16/18 

ll>EF-110(0 

DD-ro-1 'H~'l~'l\Ju'lFl'l'l 
F5 GR-5 .__ 

10/12 (C) 

wuil"1tl 

I I 
I I 
L ___ J 

* ti,1'1Fl'l'lJJn11-1zi;:i-,ntJA'l')J.J <;j::R.:i-1iiA'l'lJ.Jf4~A~"Zl"'l61...,U'lL~.,1,.."ri1 ~=,=U=~1,,,=...,'l'l-1U'l,n1,1 

i. ,i';.~'1,0J'lR'lJJA'l'lJJL "t1J.J1:~11 uGiiii;i11i.i~-1,1i.,r;i';:i,ila,jLiiu 450 ""· • 0 

?i1btJ1 

CONCRETE POLE MARKING 
IN 115 kV TRANSMl'SSION SYSTEM 



I 
Wl<;tJ-;::rn:n.Jl~ll~ 

5 
l 

5 3 ASSEMBLY NO. 

R°1001.:im-;Yi1lA~,murnm\JL~1Am.m;r;i 

n-;ru~ 1 ~,mil ~~1G1\J'Yrn o.:i ~cnul ~~1u:.i1u'Yrn 

1-1'-1'1ii 1 

•w.iivm, t 
~ 

□ 
Pl ., 

(r;t\JLL<;n) 

Pl ., 
((;I\JLL'Sn) 

P2 

P102 

P103 ., ., 
((;I\J~AYl'ltl) 

. . . . . . . . . . . ............ . 

1-1'-1'1ii 1 r 1:riuU.J\J 
( 

□ □ □ 
) I 

□ 

t •~-tl"1U'1'H 

□ □ □ 
~ 

P2 P3 

1ABC-1XYZ 

SD-LA-2 

F2 GR-5 

0/1 

1ABC-1XYZ 

SD- TG-4 

F5 GR-5 

0/2 

lABC-lXYZ 

SD-TG-4 

F5 GR-3 

50/8 

1ABC-1XYZ 

SD-LA-2 

F2 GR-4 

50/9 

P4 Pl00 P101 P102 P103 •\ 

., ., 
(r;t\J~f;l'Yl1£J) 

'Hqcs~ 1 t1a.:i~n1ii ABC ~1t1l v-11 tJ1.:iqcs~ 1 t1.:i.:i~n1ii XYZ 

1.:iqcsL~t1'l ~1ul v-1~1~ LA-s.:i~~1.:i~hwfor11~.:i 90° 

1.:i~"iii 1 t1a.:i~01ii ABC q1ul v-11 tJ'l.:i~c;~ 1 t1a.:i~n1ii XYZ 

').:jq"j~tJ'l ~1u1 "~~ lA"i.:i~~1.:iYl'H(;l"i.:inmJLn'ltl~1!J~1tl 

1.:i~..,~ 1 t1.>.:i~n1ii ABC q1u1 ri1 tJ1.:iqc;~ 1 t1a.:i~n1ii XYZ 

').:jq<jJU') ~1u1 Yl\11'3 lA'1.:i~;1.:iY11.:iR"i.:inmJLn1tJ~')tl~')tJ 

ii'l\J"i'lflLLUlJ F5 n1"ir;i~.:i~\J"iULL 1J1J GR-3 - . 

1.:i~c;~ 1 t1a.:i~'lii ABC ~'lul v-11 tJ1.:iq..,~ 1 tir:i.:i~rnii XYZ 

1.:iq"JLZiu1 ~,,ul, v-1~'1~ iAcs.:i~~1.:i~'lwiuri1~.:i 90° 
' 

ii'l\J",')nLL 1J1J F2 n1csR~.:iA\J'SULL 1J1J GR-4 - . ' 

CONCRETE POLE MARKING uuu~l'l~ ~#.--:-9Al?/.~rn91 

wi\l~. ~ t1.i.:i,;j1u1uJ.J. ~\I IN 115 kV TRANSMISSION SYSTEM 



I n-1,tJ,=n.irn~ti~ 
ASSEMBLY NO. 

5 1 5 3 

~'l001~n'l<;i,i1LA~tl~'t1lJ1lJ\J1JL~1A.J1Jn~i;i 

n":iru~ 2 ~miil.Yl~1~1JYl1~ 0~ ~Cl1iil.Yl~1tJ~1lJYl1~ LL\J\Jm~ULWn 

MNO ~Yl. tJ~1lJYl1~ 

')~~,ii 1 

P104 □ 
')~~,~ 1 -1~~Lwn 'l~~,ii 1 ., r 1~ULlJ1J 

P103 □ ~Y( J~1!JY11~ ~n.i;ium~ 

ABC 
( ( ( ( 

xyz 

□ □ □ 
J I 

□ □ □ 
) 

Pl P2 P3 PlOO P101 P102 ., 
(RlJLL":in) 

' 
i1~1t.nm1,Yi'lLA~n~l1l.J1lltJ\JL~1 Fl.:l'l • 

., 
L~1f;I\Jn n1,Yi1LA~u,3l12.J1t1 A'l00tJ1ll1~uLl.J\J (~01W ~~'l ABC - ~Cl'lW ~~'l XYZ ) 

P100 1ABC-1XYZ 1,3q,~ 1 llv,3~01ii ABC ~1ll1 ~1 u1~q,~ 1 llv~~n1ii XYZ 

SD-TL-2 1~"l,L~m ~1ul Yh~~ LA,~~;1~L~1~~1-.i1rnmm:J1u 

F2 GR-3 ~'l\J,'lnLLtJtJ F2 n1,G1~~~\J,tJLLtJtJ GR-3 - . 
50/3 ~LiiR,~ 50 ~~01ii ABc L~il ~~,,;\Ja'l~u~ 3 

P101 lABC-lXYZ '),3"l<j~ 1 ll,N~Cl'lii ABC ~1ul ~1 l.J1~q,~ 1 llu~~n1ii XYZ 

- SD-TG-4 1-:iq,~m ~1u1 ,ift11Fj IFl,~~~1.:JYl1.:JGl,.:Jnu\JL;'llJ~1U~'lU 

F5 GR-3 ~'l\J,'lnuuu F5 n1,ROO~~\J,llLLtJtJ GR-3 - . 
50/4 ~Ll.JGl'l~ 50 q'lfl~O'lii ABC LW1l ~~'l;\Ja')(.1tJ~ 4 

1///////// V/////////// ////////////////////////// 
., .I, ' 

R'lelfi.tJ'lu1~uuun (~O'lW ~~'l ABC - ~miil ~~'l MNO > L~~\lfl m,Yi'llA~~l'UJ'lU 

P103 1ABC-1MNO 'N"l,~ 1 llu~~mii ABC ~'lu1 ~1 t11~q'j~ 1 llm~mii MNO 

SD-TG-4 'J,3q"j~U1 ~1U1 Ylt1~ IFl'l.:J~~'l.:JYl'l'3R,.:Jnu\Jln'llJ~1U~'lU 

F5 GR-5 iii'l\J'l'lnLl tJtJ F5 n1,i;ioo,3i;iu,l.JLL tJtJ GR- 5 - . 
50/4 . ~Ll.Ji;J'l~ 50 ~'lfl~O'lU ABC l~'l1 ~~'l~\Ja~tJ~ 4 

P104 1ABC-1MNO '),3q,~ 1 llu'3~Cl'lii ABC ~1ul ~1 l.11.:J"l'l~ 1 llm~mii MNO 

SD-TG-3 1,3q,L~u1 ~1u1 YI;,,~ LA,.:i~~1,3~1w~'t1Yl'l'3G1,~ 
' 

F5 GR-5 ~'l\J'l'lnLl tJtl F5 n'l'lGIOO~~\J:Ull tJtJ GR-5 

50/5 ~Liii;i,~ so q'lfl~n1ii ABc L~11 ~~,,;ua,,~u~ s 
0 

61rlbi11 
n.NlJ~'i!'lU'i=W1 Yl~'l IJ I 

l;LL Y11JLL \JU~.# ::-9.1.f?/.~~~~ 1 
n1'a 1 "W'W1~1iJfliJfl1A ~'llnFl'lfl'i'ilJ (JnLL YlWllJLL uu . .. •• . • ••..• .., 

., • k 

~11W)~ ............... /r...H~d--··~·.~• .. ~.L. ~ .• 

- " ~ ..: 18 i;i A 2561 ~LntJlJ . Y)Wf:Wl'Jl. fl~ij~ il3 LtltJU~'i~'llJYl ..... :. : ..... 
U~'l'i'l', .. ..... I •••• ••••••• Wll.~ 
~Fl'ln'i •• ef:i.~~~-. ~~~-~ . .,;,/ - ············· 
li,,,,i'lUNun. .. ,fr:'.':-~ rn~ ... n'l~'Yl'lLA'ltl-l lUJ'lLJ \J'\Jl.~ 'lAtl'Un~i;i JJRLUU . ...... . ............ .. ~ . L lJCj::lJ\J~'lLJ~~ 115 

. 
~m\l'lUfl'l'iM,3 .. . .. .'~ . •. kV lJ11i!'i1~'l\J •• . • .. •....•..•• ., . ~ 
~011J1un1":i"1'lll.~o. 

u uu~n~ ~~J.--:-9.1. !?I.E?rn97 ., . 
CONCRETE POLE MARKING 'i.J~~'l'lfl'l'i1A?fl'i'i11 

..... ~ .... /.✓ ...... IN 115 kV TRANSMISSION SYSTEM ' ..I ' 
LU,1\/Yl. ~. tl.J~~11J'l1JIJ. LLW1J , 



I n'l"l\J"i:neJ'UL~ll~ 
ASSEMBLY NO. 5 l 5 3 

' ' 
~100'Mn1,fi1L1-1~.:murn.1u1.1u:t1A.:iun~~ 

n,rii~ 3 i:101iil ~~'l;\JYl'l,1 ii-.1 i:101iil ~~'ltl~1E.IYl'l,1 u uuiinri, ,Jnu:t1LYhJ L~=WA"i.."l~~'l,li;)f;lLL 1.J~-.1i. u1~u 

Pl 

P100 

L~1,Jnun11 
' ., ., 

(AflYl'lUA\J P100) 

P101 
., w 

(A\JAAU tl~H) 

P102 ., ., 
(A\J~AYl'1t.l) 

□ 
P2 

n"l"ifi1LFl~fl'4l1ll1U 

1ABC-1XYZ 

SD-TG-3 

F5 GR-3 

50/3 

lABC-lXYZ 

SD-TG-4 

F5 GR-3 

50/3-1 

lABC-lXYZ 

SD-DD-3• 

F5 GR-3 

50/4 

1ABC-1XYZ 

SD-LA-2 

F2 GR-4 

50/5 

P3 P102 ~ 

'H'.l"i~ 1 t1fl,1~01ii ABC q1u1 ~1 tl'H'l'l~ 1 t1fl,1~01ii XYZ 

'H'l'lL~u1 ~1u1 "4~1~ iAcs,1~~1,1~1l11'UTI1'4A"i'4 
' 

:j1lJ"i1flLL U\J F5 n1"iRmH~\J:tlLL uu GR-3 

1,1--i"i~ 1 t1e1,1~01ii ABC q1u1 ~1 tl'l'4'.l'l~ 1 t1e1~~n1ii XYZ 

1,1qcs~u1 ~1t11 ~~-vj iAcs~~;,,'4l11~R"i'4nmJLn1\.1~1u~1u 
' 

:j1lJ'l'lnmru F5 n'1'1Rru:i'1R\J:tlLL uu GR-3 

'l'4'l'i~ 1 t1e1~~n1ii ABC q1u1 ~1 tl'l'4'l'l~ 1 tirn~cnii XYZ 

'),lq'iJu1 ~1u1 t'C~'lA IA'1~~;,HLn1tJ~'1U~'1U~fl~n1~~ALL ~,1 

:J1'1fi1nu uu F5 n1'lG1ru:i~RlJ:tlLL uu GR-3 

'l'4'l'i~ 1 t1e1-.1~01ii ABC q1u1 ~1 U'l-.1'-l'i~ 1 tirn~cnii XYZ 

1~'l'iL~u1 ~1u1 ~~~ IFl'i,1~-i1-.1~1-.,1uri1~~ 90° 

CONCRETE POLE MARKING 
IN 115 kV TRANSMISSION SYSTEM 



. . 
!;11001.:ln'l'il'i1LA~rl.:IYl~1U\J\JL~1Arl\Jn~~ I n'l'itl'i•nrlUL~ZJ~ 

ASSEMBLY NO. 5 1 5 3 

n'iru~ 4 ~miil Yl~1;um.:i i'i.:i ~miil Y1~1t1:;nuvrn u uu~.:i.:11.:i'-l'i Ll~A\J~=~miil Ylli1 
1.:1'-l'iii 1 .. 

~vt~um.:i 
°itlUUU1.:1'-l'i SS / SD ( 

ABC.----------~/ r 
□ 

PlOO 

-

P40 

'irl.:lct1'll11'i~1n'i'i~ 

........ ./.£ ....... . 

□ □ □ 

. 
R1001,3n'1'ili1LA~~lUJ1UU1.JL~1 Atl'i . 

n1'ili1LA~tl-1lUl1 U 

1ABC- 1XYZ 

SD- TG-4 

F5 GR- 3 

50/3 

1DEF- 1MNO 

SD- TG-4 

F5 GR-5 

30/5 

1DEF- 1MN0 

DD-TG-1 • 
F5 GR-5 

50/4 

1DEF- 1MNO 

DD-TG- 1* 

F5 GR-5 

30/6 (C) 

. A1DfiU1U1~~LiJ1.J (~01iJl ~;1 ABC - ~cniJl ~~1 XYZ ) 
u~= 

Fi'ID6u1u1aULiJ1.J <~01iil~;1 DEF - ~cniil~~1 MN0) 

1.aq'i~ 1 ZJ~~o1ii ABC ~1u1 w1 tJ1.a~'i~ 1 ZJtJ.a~rnii XYZ 

'Nq'i~U1 ~1U1 '11,h~ IA'i-1~~1,3Yl1,3f;l'i.:lfltllJL;1tl~1U~1fJ 

1,aq'j~ 1 Zl~~cnii DEF ~1u1 ~1 t11.a~'i~ 1 Zltl-1~Cl1ii MNO 

1~~m ~1u1 '11;~ IA'i.a~~1-1m-1i;i'1-1nt1uL;1tJ~1U~1u 

'ii11.J'i1nLLUU F5 n'l'>R~,3~1.J'itlLLUU GR- 5 
~ . 

1.aq-;~ 1 ZJ~~o1ii ABC ~-u:ibt1tJ1.a~'i~ 1 zit1-1~ci1ii XYZ 

1.aq'i~ ~1u1 ~;~ 1A'i.a~~1.aY11-1i;i'1.a~c;)LL tJ~-1 
' 

~11.J'i'lnLL uu F5 n1'iRtl~H~1.J1tlLL uu GR- 5 

ffiaLiJf;l'i~ 50 q1n~01ii ABC L~11 ~;1~u~1Au~ 4 ., 

1-1q'i~ 1 Zl~~01ii DEF ~'1!.11 ~1 tl'N~'i~ 1 Zltl-1~Cl1U MNO 

1.a'-l'i~ ~1u1 ~~~ IA'i.a~~1.aY11-1i;i'1-1f;l~Ll tJ~-1 
' 

~11.J'i'lnLL \JU F5 n1'if;ltl~ -1~1.J1 tlLL uu GR-5 

~LiJR'i~ 30 q1n~o1~ DEF L~11 ~~1~ ~1(;1\J~ 6 
(1,aq'j~11.Jtl1A1'i) -" ,, I q , ,, 

CONCRETE POLE MARKING 
IN 115 kV TRANSMISSION SYSTEM 



' ' 
~1001~n'1'll11LA~m~U./1fJUtJL~1A.JtJf1~111 

n'1'lU'l•f1flUL~Zlii 
ASSEMBLY NO. 5 1 5 3 

n'lru~ 5 ~miil Yl~1 ii~ ~,niil v-1~1 LL UU1~'1elUUGl m~ULLfJf) LL~;t~ULLfJf1VOO 

.. 
(rltJLL '1f1) 

1./l';i'lii 2 
Pl 

□ 
jABc j 

~miilv-1~1 □ 
1~'-l'lii 1 p{ .. 

(rltJLL '1f1) 

f1.J./li11rl'1!1tJ'1::UU1 v-1~1 

~1!J11-11fl'1'1il 

P2 P3 P4 

□ □ □ 

□ 
P2

1 

.. ., / 

(rltJ~(;)Yl1tJ) P52 0 

Pl02O 

Pl01O 

PlOOO 

P82 0 

P81 0 

P104 

□ 

1~ULLfJfl 

.. .. 
(i;itJ~c;i mw 

P105 

□ 
P120 P121 
D D ~rniil v-1~1 

.. ., 
(rllJ~(;)Yl1fJ) 

P77 P78 P79 P80 

□ □ □ □ 

□ □ □ 
P31

11 
P2

11 II 
Pl 

II 0 P32 

// ... ... 0 P52 (rllJ~(;lYl1fJ) 

0 

?i1btJ1 
IJ I n,~ 1 lil"J1~1'U/1:W/11A 

'II 



I 
f1'1"itl"i: n.J\JltlZJ~ 

5 
l 

5 3 ASSEMBLY NO. 

~1.J!.11-:!n'l"iYi'll.Fl~tl~l'l>J'lU\J\Jl~'lFl.J\Jn~i;i 

n"iru~ 5 ~m ul Yi~'l ci~ ~n'lul Yi~'l LL \JU~\J1~~ m~uuun Ltt1;\t1uuunuoo (R,J) 

., 
L~16l'Uii 

... 
(R'ULL"ln) 

., ., 
(R\J~~Yl'ltl) 

Pl// 

P31 
// 

P52N 
., ., 

(R\J~~Yl')U) 

' ' 
~1au1~n1,Yi1LA~nn12.J'U.JtJ\JL~1 Aa, . 

' 
n1,fi1LA~D-3t1l.11U 

lABC- lMNO 

SD- LA- 2 

F2 GR- 3 

0/1 

1ABC- 1MNO 

SD-LA-2 

F2 GR-3 

50/11 

1ABC- 1MNO 

SD- LA- 2 

i;i1afiu1u1~uL1J'U <~rnul ~~1 ABC - ~rnul ~~1 MNO) 

1~'-l"l~ 1 zia~~rnii ABC ~1u1 ~1 tJ'l~'-l"l~ 1 zia -1~C1'1U MNO 

1~r.i,L~u1 ~1u1 vl~1~ u;i,~~~1~~1t11urn~~ 90° 

')~'-!,~ 1 zia~~n1ii ABC ~1u1 vl1 U'N'-l"l~ 1 ll.J-l~Cl1U MNO 

1~-.i,L~m ~1u1vh~1~ LA,~~~1~~1wforn~~ 90° 
' 

~1'U"l1nLL tJU F2 m , R.:J~~~\JtULL tJtJ GR- 3 

')~'-I,~ 1 llv~~n1ii ABC ~1u1 vi1 tJ1~-.i,~ 1 ll.:J~~n1ii MNO 

'H'.l'li~m ~1ulvl~1~ LA, ~~~1~~1t11urn~~ 90° 

F2 GR- 3 ~1\J"l1nLLUU F2 n1,1,1a~~~u~tJLltJtJ GR-3 

70/5 ~ll.16l"l~ 70 q1n~n1ii ABC l~11 vl~1;u~h~uii 5 

' 
n1'1fi1lA~D-3t1l.11U 

1XYZ-2MNO 

SD- LA-2 

F2 GR-3 

0/1 

1XYZ-2MNO 

SD-LA-2 

F2 GR-3 

50/6 

1XYZ-2MNO 

SD-LA-2 

F2 GR- 3 

70/6 

')~q,~ 1 llu-3~Cl1ii XYZ ~1ul n1 tJ'l~'-1,~ 2 lJ.N~n1ii MNO 

1~q,l~m ~1ulv1~1~ LA,~~~1~~1t11urnrtA~ 90° 
' 

~1\J'11nlltJU F2 n1,Ra~~~\J~UlltJtJ GR-3 

'Hq,~ 1 zia~~n1ii XYZ ~1u1 '11 tJ1~r.i,~ 2 na~~n1ii MNO 

1~-.i,l~U'l ~1u1 °ti~~ LA,~~~1~~1w~uY11~~ 90° 
' 

~1u,1nuuu F2 n1,R~~~u1tJlltJtJ GR- 3 

')~q,~ 1 llv~~n1ii XYZ ~1u1 vi1 tJ1~r.i,~ 2 ll.:J~~Cl1'U MNO 

.1~'-1,l~U'l ~1ulv1~~ lA,~~~1~~1W~UY11~~ 90° 

0 

?i1btl1 

CONCRETE POLE MARKING 
IN 115 kV TRANSMISSION SYSTEM ' .l ' 

urwri. ~-rm-:i-.hu1u'-J. u~u 



I fl'l'lU'l:n.JUL::ltl~ 5 1 5 3 
ASSEMBLY NO. 

~100'1,m'l'lfi'lLA~tl-~l'U.J'rlJUUL~'lAf!Ufl~i;J 

n,ru~ 5 ~cniil ~~'l ii~ ~cniil ~~'l LL uu::itll~ti m~~LLlJfl LL~;i~tiLLlJflUOO (~fl) 

., ' 
L~'li;JUii 

Pl ., 
(RlJU'ln) 

P77 

P80 ., ., 
(RlJ~lilYl'ltl) 

P81 

P101 

P102 

' 
~1m.n~n1,l'i1u;1~.:J.:l'YU.J1f.JlJUL~'l A~ . 

2ABC-2XYZ 

SD-LA-2 

F2 GR- 3 

0/1 

2ABC-2XYZ 

SD-TL-2 

F2 GR-3 

90/7 

2ABC-2XYZ 

SD-LA-2 

1.:i..,,~ 2 rm.:i~rnii ABC ~1E.J1 ~1 tJ1.:i~,~ 2 zi.:i.:i~o10 XYZ 

1.:i~,L~f.J') ~'lE.J1 ~~'l~ LA,.:i~~'l.:i~ht,1UY1'l~.:i 90° 
' 

~'lU,'lnLLUU F2 n1,i;i.:i~.:i~u1tJuuu GR-3 

1.:i~,~ 2 Zlu.:i~mii ABC ~1E.J1 ~1 tJ'N~,~ 2 zi.:i.:i~o1ii XYZ 

1.:i~,L~E.J1 ~'lE.J1 ~~'l':) LA,.:i~.;-,,.:i~1.,,1rnmn~'lE.J 
' 

~,,,.,,,,nu uu F2 A'l'li;!u~.:i~lJ,tJU uu GR-3 - . 

1.:i..,,~ 2 ZI.J.:i~rnii ABC ~1E.J1~1t11.:i~,~ 2 ZJ.:J.:i~o'lii XYZ 

1.:i~,L~m ~'lE.J1 ~~'l~ LA,.:i~.;-'l.:i~'l'r11uvn~.:i 90° 
' 

F2 GR-3 ~1lJ,1nu uu F2 n1,Rt1~.:i~u,t1u uu GR-3 - . 

. 
n1'lfi1LFl~u.:i'r111'ltl 

2ABC-1DEF 

SD-TG-4-

F5 GR-5 

90/8 

2ABC-1DEF 

SD-TL-2 

F2 GR-3 

95/3 

2ABC-1DEF 

SD-TG-4-

F5 GR-3 

95/4-

1.:iq,~ 2 Zltl.:i~01U ABC ~1E.J1 ~1 t11.:i~,~ 1 Zlu.:iamii DEF 

1.:i~,~E.J1 a1E.J1 ~~,,~ LA,.:i~~1.:iY11.:ii;i,.:int1lJL;1t1tl1E.Ja1E.J 

~'l\J'l1nu tJtJ F5 m,RmN~\J,tJLL tJtJ GR-5 - . 

1.:iq,~ 2 Zlu'1ao1ii ABC ~1E.J1 ~1 tJ1.:i~,~ 1 Zlt1.:iao1ii DEF 

1.:i~,L~E.J1 ~1E.J1 ~~'lA LA,.:i~~,,.:i~'l'r11uuuna1E.J 

~'llJ'l'lnUtJtJ F2 m,i;ioo.:i~\J'ltJUtJtJ GR-3 - . 

1.:i~,~ 2 Z1t1.:i~o1ii ABC ~1E.J1 ~1 t11.:i~,~ 1 Z1t1.:i~mii DEF 

1.:i~,L~f.J') ~1E.J1 ~l'i1~ LA,.:i~.;-1,n11.:ii;i,.:int1\JL;1Utl1t1~1f.J 

~1lJ'l1nLLtJtJ F5 n'l'lf;l00-3~\J'lULLtJtJ GR-3 - . 
0 

'11biJ1 

CONCRETE POLE MARKING 

IN 115 kV TRANSMISSION SYSTEM 



J n--1,tJ,=m:irnflzi~ 
ASSEMBLY NO. 5 1 5 3 

i1.1tnm1, Yi'lLFl~rJ-nU.l'lfJ\J'UL~ 'lFlrJ'Un 5GI 

n'1CU~ 5 ~Cl'lul~~'l 0~ ~Cl'l;j'l~~'l LLtJtJ~tJ1~~ ffi~UUUn u~;'l~ULLUnUOO {~tl) 

' ' 
~1001~n1'1'11LR~.J-n1lJ1UU\JLWl R.J'l . 

., 
' 

LW1r;iuii n1'1Yi1LR~.JOUJ1U ~1.:i§u1u1~~m1nuoo (tlmiil li~1 ABC - tlcniil li~1 TUV) 

'H-.;i,ii 2 zi~tlo1ii ABC q1u1 li1 tJ'l~q,ii " P104 2ABC- 1fUV 1 tl.J~~C11lJ TUV 

SD- TG-4 'l~q,L~U'l t11u1 li~1~ LA,~t1~1~Y11~61,~n.:iuL;1l.J~1u~1u 

F5 GR- 5 ~1lJ'S1flLL \J\J F5 n1,R.J~~~lJ4i\.JLl UU GR-5 

95/4 ~LJ.JR'lii 95 q1n~o1ii ABC L~11 li~1;u~h~uii 4 

P105 2ABC-1TUV ')~'-l'Sii 2 ll.J~~o1ii ABC ~1u1 li1 \.J')~q,ii 1 zm~~01ii TUV 

SD-TG-3 ')~q,L~U') tl'ltJ1 li;1~ LA,~~~1~~1'Wfo'Y11~i;i,~ 

F5 GR-5 ~1lJ'11flLL \JU F5 n1'1f;I.J~~~lJ'1\.JLLUU GR- 5 . 
95/5 ~Lll61'1ii 95 q1~01ii ABC LW1l li~1;\J~1i;1ui\ 5 

P121 2ABC- 1TUV 'H'-l'lii 2 zi~t101ii ABC ~1u1 li1 tJ'l~q,ii 1 tl~tl01ii TUV ., .. 
'H <.i!'lLGiU'l ~1u1 li'1~ LA, ~t1:;1 ~~1~<1uri1~~ 9 0° (f;I\J~~fl'lU) SD- LA- 2 . 

F2 GR- 3 ~1\J'l'lflLL\JU F2 n1'1i;t.J~sl~\Jj tlLL UtJ GR- 3 

110/2 ~WR"iii 110 ~~01ii ABC Ltl11li~1R\J~'l~\Jii 5 

-

, 

0 

£11btJ1 
nau,~"3!1U'i=uu1 ~,;,, lJ I l;UYI\IUU\J~::9.1}?/.~f}~~l . fl1'11 'V.J'V.J1~1tJf1iJfl1A 

(Jnu mAAuu uu ..... ... . ... IJ1ll~1M'1JI ,. 
.. I k 

~11f11~ ............ :/.Z.-1\\~-~ ... ~~~: . . ~~~!: ... • " w .:16(;1 R 2561 ~LfffJ'U . . 1rJ(JJtWl'Jl . fl~~~ UlfJ'U~'1~1\IYI . .. .. : . : . . ... 
Col~1'11~ ...... ... .. .. .. ..•• LL™~ 
~A1M ••. \f)!4.~~ .. ~~,:'f • ,,:I -

.. .. ......... 

..;1~u1W1un • .:,~~.'?. ~!'~~J f11~'Yl1Lrl~~M'tUJ1tlU'UL~1AD'Uf1'lPI lJG!Ltl'U . . . ..... . . .. . . ...... .. ~ i 'U~::UU~1tl~~ 115 c,i{nu1un'l'1fl.H ...•. Y. .. kV lJ'lGl"3'1~11J . . ... ........... 
l, . ~ 
~mu1t1n1'iw'Uf ..•..• ~ 

uuu~zi~ ~#.-·J>A9/.«;,rn91 ... CONCRETE POLE MARKING <j.J~g")')lJ 

... .. ~ . ................. IN 115 kV TRANSMISSION SYSTEM • .I • 
ur-i'UYl~A n.i~q1u1uJJ. uuu 

-



1. ~ YIELD STRENGTH OF STEEL MATERIAL hj,j'oom7 
2,400 kg/cm2 ~ 235 MPo 

2. l-111U~~ 120 km/h 

3 ~•: 65°c 

~"r'l{!U;ilu 27 ° C 

4. ~-,;in..iNm,m~,im ~\1.~~~ 
1urN lJ 1eJWJ 

5. J.,jlltitl'1f°N~ 1u"1iJ 3J '1® 

6. ';i::!.J::~~ 1-wwi 1i.J~1!.J 1-wwi 
(fl';j::!.J::~fJN .. ) '!flUUJ,!1 , tNi.J , 'Yl1\ffll 1 'W 
1~:-
6.1 rni1lu1~1 ';i::!.J::Yn\11111U.1.i.J1i::lh.J,::"r'l11~1!.J-

1 WW1';i::w 22 ~ 33 kV fli..JwiJ~::Yrli.J lmoo
rm 3 blffl u.&'l:ih::!.J::~1~ 1wi.J~m~ 
~ -n1w~::Yr1i.J 1mll!.Jfl71 s. 7 ~ (fffl'fl!iUilll 
1 wmJi.J';j::!.J::~ 1 w i.J~1!.J 1-w~~~1f1 
r;i~ Uil1l hi,;oorm 3 ~1 

6. 2 1 i.JfflitimllrnJ'U, 'Yl1\l';iti 1 'W ~ 1 ~1'IDrn::!.J::m~ 
i;i~ ~'N bffllfi SO 2 - 0 1 5 / 

1 7068 (nl';ii..h::nm..L~ 93J1J 

7. ~\1.ffll'ol~\1'Yl1t,~rnN 1 ~ u.&'l::'YI~ 

1!',.mi:1rin 2 ~ a~1'\1i,,,.b~ (~J 

a«ut"1'uam1 ~~~ 1i.J -:i1i.J?U 7 u.tiut' u.titl&'I:: 
b 'Yl1 "1 t"fi.J 1i;iu, ~1~'1aJ~o;,.a1n'1i.J 

8. -~flfnl12-n,J';i::nffl.l.,,,. ~\1."r'l.,lil::PIWEntJ«~n::a 
L~~~'1".JJl11.QJ1'1"f~li.J ASTM 

9. 1~\1, "r'l~~™'1ml.l. Utl 1-.61i..h::mru;n11J,Jmi;t/r!J hi
,;'1Ufi11 2 Lf.ilU!tril';i:: (a1!.J 1-wwii 1J11U11';i1\l'U1\ffi1~ 

RECOMMENDATION 

rrni..h::nm..L~ 
ASSEMBLY NO. 

5 7 0 1 

1. THE YIELD STRENGTH OF STEEL MATERIAL SHAL~ NOT 

BE LESS THAN 2,400 kg/cm
2 

OR 235 MPo 

2. WIND VELOCITY : 120 km/h 

3. MAXIMUM TEMPERATURE : 65 C . 
AVERAGE TEMPERATURE 27 C 

4. THE INDIVIDUAL TOWER FOOTING RESISTANCE SHALL 

NOT BE MORE THAN 10 OHMS 

5. LIGHTNING PROTECTION SHALL NOT BE MORE THAN .30 
6. SAFETY CLEARANCE FOR LINES (AT MAX. SAG.) ABOVE 

THE RIVER, ROAD ANO RAILWAYS SHALL BE 

CONFORMED AS FOLLOWING 

6. 1 IN CASE LINES ARE ABOVE THE RIVER. THE 

HORIZONTAL CLEARANCE BETWEEN CONDUCTOR 

(22 AND 33 kV) AND THE EDGE OF BRIDGE 

SHALL NOT BE LESS THAN 3 m AND VERT1CA:_ 

CLEARANCE FROM THE FOOTPATH SURFACE O> 

BRIDGE SHALL NOT BE LESS THAN 6.7 ,,., '.IF ANY 

STREET LIGHTING LUMINARY. VERTICAL CLEARANCE 

ABOVE THE LUMINARY SHALL NOT BE LESS 'HAN 

3 m) 

6.2 IN CASE LINES ABOVE THE ROAD.RAILWAYS 

etc., MINIMUM CLEARANCES SHALL BE ACCORDING 

TO DWG. NO. S02-015/17068 (ASSEMBLY NC 

9301) 

7. STEEL TOWER SHALL BE APPLIED WITH ONE COAT OF 

PRIMING PAINT FOLLOWED BY TWO COATS OF FINISH 

PAINTS. THE FINISH COATS SHALL BE APPLIED 

ALTERNATELY RED (OR ORANGE) AND WHITE IN 7 

SECTION AND EACH SECTION ARE EQUAL THE 'OP '.)r 

STEEL TOWER IS PAINTED BY RED OR ORANGE 

8. THE MEMBER OF STEEL TOWER SHAL~ 3E riO: JrP 

GALVANIZED ACCORDING TO AMERICAN SOCIET"V •-OR 

TESTING MATERIALS (ASTM) 

9. STEEL TOWER SHALL BE DESIGNED TO rlAVE O> 

SAFETY FACTOR NO LESS THAN 2 (TWO) AND _OAD 

(CONDUCTOR) SHOWN IN TABLE BELOW 

m::l..fl'Yl'ml~1!.J 'tJi.J 'ft'l1!.J ((;I.UJ.) -:i1i.J1i.J :bii.Jl 
TYPE OF CONDUCTOR CONDUCTOR SIZE (mm 2 ) QUANTITY \WIRE) 

a1~'1W1 50 ' OR ,: 
OHGW 

';i::uu:nV1\j1u 22 & 33 kV ACSR 185/30 6 
22 & 33 kV DISTRIBUTION SYSTEM 

<a::uu 115 kV 
ACSR 380/50 6 

1 1 5 kV SYSTEM 

STEEL TOWER RECOMMENDATION 



~ 6 7 0 ( 
H11"1&Y NO. 

10 1111,1111•'-'•=aralw ...,,"..,;,.,. 10. MINNIIIUlill SofllCi OF CONDUCTOR 15 SHOWN IN TMLE 

~ !ICLOW (f'OR SAME: LML Of' POLE SETTING) 

,.. i1IIMll"N 
~) SAG 

~ IIJJ U'IC:U'IMNftJ 
SPAN LENGTH (m) TYPE Of' CONDUCTOR 

~ mrJ 1e/JO 
2 ACSR J80/~ 

2 
■t. ACSR mm mm 

90 0.3 0.!I 0.!I 

IO 0.4 0.1 0.6 

100 0.!I 0.7 0.7 

110 0.7 0.1 0.9 

120 0.1 1.0 1.0 

130 0.9 1.2 1.1 

140 1.1 1.4 1.3 

1~ 1.3 1.1 1.5 

110 1.!, 1.1 1.7 

170 1.7 2.1 1.9 

190 1.9 2.4 2.1 

190 2.1 2.1 2.3 

200 2.4 2.1 2.6 

210 2.6 3.2 2.8 

220 2.9 3.!, 3.1 

230 3.2 3.9 3.4 

240 3.!, 4.2 3.7 

2:50 3.9 4.6 4.1 

210 4.2 4.9 4.4 

270 4.6 5.3 4.8 

280 5.0 5.7 5.2 

290 5.3 6.2 5.5 

300 5.7 6.6 5.9 

310 6.2 7.0 6.4 

320 6.6 7.5 6.8 

330 7.0 8.0 7.2 

340 7.5 8.5 7.7 

350 8.0 9.0 8.2 

nw,J~1'\J~::\.J\.J 1-w,i, II I 1 'liL '1W \J\.J ..... 
n1~1~~1~1~~~n~ "••· ..... 

~fl~ ~TN1'iu.tn.J ............ 

.. ~ .,, ~a.,.~ ,li<N.il'ls'lua; ___ .,_ -9th ..................... 
~,,~ ............ \fllfl~ ·······················:···~·~- .......... ~~ ...... 

wwM ~Iii r, '• 

~---~- J +: . , ')" , , . 
~-wNn ..... ft'-? ~1~uirM-

: ., .; ) s:,,. ~ ......... :-: ......... t1'mflM .......... U'n~ ...... -:-.......... 
1Uf1 ............ 

~< 
L> U.\JUffl!'1 .~~-1.-. ~~~( ~5-~~5 

STEEL TOWER RECOMMENDATION 

• • •••• !.~ ~ 
u.wfl. 7. ~~. ~ .u.w 

/ 



rrn\.h:nfflJ.fflJfl 
ASSEMBLY NO. 

5 ? 0 1 

~~1'J.~1.ML\JtAA~1t.rl..~~ 
NUMBER OF DUMBBELL VIBRATION DAMPER TO BE APPLIED IS DEPENDED 
ON SPAN LENGTH, SHOWN IN TABLE BELOW 

TYPE OF ,:t.1~ .. , (:U.) ~~ DUMBBELL i:t.1:ffl\11 'U~ ('!IU ~'lfflln (ml 
CONDUCTOR SPAN LENGTH (m) NUMBER OF DUMBBELL SPACING (cm) WEIGTH (i<g) 

50 mn-f ST. ~ 550 1 40 1.3-1.6 

380/50 mm2 ACSR * -' 450 1 100 4.5-6.5 

* ~tbJ!fi 1 ? a-m1Ji.J~1\1 TOWER 1,1,~~-b,.., 1.1.11:~ TOWER I.L'UUl.'!11'U-b,.., 

ADD ONE MORE FOR TENSION-TENSION TYPE AND SUSPENSION-TENSION TYPE 

GALVANIZED MILD STEEL BOLT & NUT 
ALUMINUM ALLOY CLAMP 

GALVANIZED STEEL MESSENGER WIRE 

I 
L GALVANIZED CAST IRON WEIGTH 

VIBRATION DAMPER 

STEEL TOWER RECOMMENDATION .. 
WU'l.J.;l'Ufl _S~_l -:-_q~5( 45_(?~5 

I.LM.lfl. :3. im~1'U1'\J. ~ .1.1.N'U 



.\&.:;' i 

/ 

/ 

ffU191Mfl 
4 

t--x----Y ___ ,.__ X---t 

X = 20-25 ~ 
~ J -

y = N1nf1ftfl 50 It 
MAX. m 

- __ a~ ------------ ~ 1,145 ~~ ___, I 

tfiwe1~wun~1t1 
HELICAL ROD PREFORMED SPACER 

All 
71.fl ft:&8«1ft A 
DETAIL 

-1ut1ft 
ii 8- 8 
SECTION 

1. 1=t1tf11H1;m11hllwt11ti 1fl1ntJ 200 Nini,Hm 
2. Jiwe1tJ&KJnt'h41 ~~m,Mw~,~~1f1 ,m~11,~:~~n'l~1nM 
3. t1n,1e,_, ~~fl~U'ltwi1MKJntl1'1Yft1~~~1t1 tM1~ckt1 1 ~fl 

50 lHf11 

1 " , 

I. THE SPACING BETWEEN CENTERS OF BUNDLE CONDUCTORS SHALL BE 200 mm . 

I 
200 3'1.J. 

mm 

l 

2. PREFORMED SPACER ON BUNDLE CONDUCTOR SHALL B~ PLACED AT A MAXIMUM INTERVAL 

OF 50 METERS . 

. 3. AT LEAST ON:: PREFORMED SPACER IS ALWAYS APPLIED IN EACH SPAN OF BUNDLE 

CONDUCTOR. 

flel1~1m1a'lf 111n:1~nn 'iwn N "1ft ':_.. . 1.fiitillllVL. . ......•.......... 

,,, .a'1411 1n11N • ~nuriw1f1,u,u1J __ .......... __ .... _ 

'i"' .. ······•······ ........ ........ c-fi1ni1 ii~ra~-f"~- .. !§JL~~.?.1 •••••• 

~;~~~~~4;£::·::::::_:----•--· _ ... _ .. _. n--~-~~-~-,~--·-~~--~-· ·i-◄ tli-.. ~-~ ...... (H_H_tJ_n~-'ltf__..,.·...,.·--._· ._ .. _ .. _ .. _. ·_.·· ~:;~~;::::. :··: ::: · · · __ ·:~.· 

,•~~'Nln,1'!'1··~.' ~--.. /.. t1~~~1fj N1m1th<I .... _ ..... --•··-····· 

'!8'11f11Sn11tiJ1fl.... -~---··-----------------------------------

1t1 . HELICAL ROD PREFORMED SPACER INSTALLATION 

ON BUNDLE CONDUCTOR 

"1JU1Mi .SAt-.0.~_!?{.~.Q J_Q --.. --
• 

6'wut .. L 1fl'fflf1V ... t __ UW11 



FROM: 

I 

! 

~ 

FRX NO_ 

I\~ ['--1\), "ir°'" ~ ~ ,,., ')'!'> "o ,,.;-: c. ,... ts - '"'- , 

I I 

~"'I'-_ s1i12- ,,,;,..,,J i;- 1.tiJ..t. 

ARMOR ROD 

mcllh::llfillijfllfffil 

WIRE MARKER 

~~ 
BILL OF MA TERI Al 

-.u:ifui;i 
DESCRIPTION 

\j!UJW~vm-tl ~~ a:o >JU \l\iu.s::lhm 
POWER LINE MARKERS_ SOO m~. OUT OIA,ORANGE ANO WHITE COLOUR 

~1'-1 
RECl-o 

'3 

~ 
lTlW/1L /i,nj 

Ma~- 14 2013 10:o?RM P 1 

T 
20 m 

t 
2.0 m 

40 m 

WIRE MARKER--~ 

T 
Wm 

,a,mHi 
HAT.NO. 

D9120010 t 
10 m 

l 

rn.w ----- -------------- - ~ Wire Harher Tower ·ii-ru.uiifr.'Tim:!.17 
LLtJUa,rj\ __ - . :-:-:-:-; _. - ,_. -- - . 

L\f-Nfl __ ~_~--ru_1_U,~ >ru.fi ---. -::--:-:-:-:-. -. --. ------- • 
L 'il-.ia::wn.nmtbA 



MARKING NO. DULMISON 

DRJIIN HOLES 1/4 DIA---,_ 
2 PER BAU HALF(6.35mm.) 

l!Q]f; 

TEMPORARY ATTACHING STRl'P 

(2A" ~E) HALOS LOWER HALF OF 

BALL IN PLACE WHILE UPPER HALF IS 

B!:ING INSTAUED. REMOVE OR LEAVE 

AFTER INSTAilATION AS DESSIRED. 

A a 
{l~Hl (MM) 

20 500 
24 609.6 
JO 762.0 
JS 914.4 

C D E 
(LBS) (KO.) (INCH) 

4.5 2.04 1. 

7 J.17 1-1/4" 
4.89 2.22 1-1/4" 
19 8,60 1-1/4" 

HOLES (10mm.) 
. 2 PER BALL HALF 

ASSEMBLY PLAN" 

F 
(MM) 
25.4 
31.75 
31.75 
31.75 

5 24' H£YCO-J44S NYTYE. HEYUAN MANUFACTURING CO. OR SIMIUAR 609,6mm. i'IYLON 
4 8 C'P SCREW W NUT DOUBLE l'/SAHER M6x25mm. STAJNLESS STEEL 
J 2 NEOPRENE STRIP BUSHING NEOPRENE 
2 1 ARYOR RODS G/.LV, STIEL 
1 2 ElALL HALVES "A" DIAMETER SEE NOTES 

ITEM Q 1Y DESCRIPTION MATIERIAL 

... 

( 

APPROXIMAID.Y 's' WALL TKICKNESS(2mm.) 

CONDUCr□ R 

HOLT coNN"ECTION DETAIL 

.tlQil;; 1) MAAKER TO BE MOLDED FROM FIBERGLASS REJNFORCED 
POLYESTER RESIN CELCOAT INTERNATIOrlAL YELLOW AND WHITE 

mLE 

AIR WARNING SPHERES 
FOR OPCW/OHC 

Ge:NER>L. TCl.£RN-IC£ DIMENSKINS UP TO 
~O !HCLUOINC 35mm ...... ,.,~ ..... :l::0.7mm 

CU..IDISfONS OO!AlrH TIWl J5mm ... ., .. ,t2.X 

AJPPRO\/W DATE SQI).£ DRAWN 
01 07/02 NTS. WS. 

1:qc:a ~ 
Electronics Duhluson 

A4DD11642T REV. 0 

77 
I) 
X 

a 



Invitation to Bid No,: 

Specification No,: R-517/2537 

G4 Price schedule 

.- ..., - 6 -
Manufacturer . . 'j 
Tmde-mark: 
Country of Origin: 
Bidder: 
Bid No.: 
Date: 

77 
;u 
0 
::,: 

------------------------------- ---------------------------- ----------------------------------------------------------------------. 
Item 

i PEA i : 
:Material!Catalogue: 

No, : No. 

i 09120014: 

I 

Description 

1.2 Power line markern shall consist of two (2) ball; halves 

made. of ...•...... , ....•... £ • •••• , , ••••••••••••••••••••• , 

with ultraviolet ray absorber inhibiter, for installation 
<> 

on overhead, ground steel strainded wire size 35 mn2 

(diameter 7,56 rrrn) by using preformed armour rod, with 
Outside diameter of ball , ,,, ,,, , , , , ........ , rrrn 

Colour international aviation 
orange 

Canplete with reflective tape, mounting hardware, and 

accessories. 

: Quantity 

'' ' 

Unit Gast 
f ( See de tails 
; & conditions 

attached). 

set(s): 

;, 
' 

r ,. 

Total Cost 
i(See details 
: & conditiom 

attached) 

77 

~ 

a 

>-.> 
(SJ 

~ 
D 
::,: 

1) 

(;J 



- 5 -

Invitation to Bid No.: 

Specification No.: R-517/2537 

C4 Price schedule 

~ufacturer:' 
Trade-mark: 
Country of Origin:· 
Bidder: 
Bid No.: 
Date: 

---------------------- .--------- .-------------------------------------------------------------------------------------------------
Item 

: PEA : : 
[Material:Catalogue: 

No. No. Descdption 

: Unit Cost 
: ( See de tails 

Quantity: & conditions 
. r attached) 

: Total Cost 
: (See details 
: & conditions 

attached) 
------------------------- ----------------------------------------------------------------------·------·-----------------· ·--------

: 09120013: 

I 

• 
1.1 Power line markers shall consist of two (2) ball, halves 

made of ••...•...•. ,.,, .•... , .....•.................•. ,, 

........ ,~ ....... , with ultraviolet rny absorber inhibiter,: 
' for installai:~on on overhead ground steel strninded wire 

.size 35 rmf (diameter 7.56 nm) by using preformed armour 

rod, with: 
diameter of ball rrrn Outside 

Colour international aviation 
orange and white 

Complete with c-eflective tape, mounting hardware, and 

accessories, 

), 

' 

set(s): 

.I 
I 

' . I 

I ., 

• I 
I 

' I 

,, 
;u 
0 
:,: 

77 
D 
X 

a 

:,: 

'" 'F 
>-' 

" N 
IS) 
>-' 
(,,J 

>-' 
IS) 

IS) 
aJ 
D 
:,: 

" 
" 
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C3 Sci,,,dule of detailed reguirement 

-------------------------
Item 

1 

PEA. 
Material 

No. 

09120013 

09120014 

' -, 
Quantity. I 

f 

Description 

---------·:.--------'----------------------------

I 
I 

' . I 

1 • 1 sets(s)' Power line_ markers shall consist 

of tWo (2) ball halves, made of fiberglass 

' '· 
. I 

I 

,-

. ' 
' 

reinforced polyester 

with ultraviolet ray 

resin or equi "alen t , . 

absorber inhibiter, for 

installation on overhead ground steel strained 

wire size 35 nm2 (diameter 7 .56 lllll) by using 

preformed amour rod, with : 

Outside diameter 

of ball 
Colour 

approximately 500 nm 

international aviation 
orange and white 

Complete with reflective tape, mounting hardware, 

and accessories. 

1. 2 --~s=e=t'-'(=s~) 

Colour 

Ditto as 1.1, but 

international aviation 

orange 

Ccmplete With reflecti'-'e tape, mounting hardware, ~, . 

and accessories. 
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Lt>ff'11'H~:1Jloi1J (ADDENDUM) fl1\,r!u1'1Jtl':i::nm.J.:l1\J<ij~,tl~li1~1..,i'1vl U~~.:J1\J'11~11e>"1{1,i 
' 

LDmn1L~lJL~h.1 (ADDENDUM) d 1~~muu~1tJ,.,,~'1'lJ1J,minm1..,1u~vitD~1i1i1'1w?11i1 ·i!vnw 

~1'1nui;'lhl~L0mn11 ffiv1LLt1'UoEiv11EJ • 
" 

G11'\ltfo'N?tli1~ f17':i 1 vJw1l:n.mnmr1~\i1tcJ"iijfr•h.:i 1,15 m Ul.J"tj "1~~~fo·h,l~li1\'11lJ1Y-I i Ol.J fltN 1\J 
I U 'J 

i1,3f)[Ji;'I ~ 1'3 m n'l'I '1vl v1-ln~11~ U'\.JW?I vi~ f17'S 1 ¥1vhlrw.ni1mf'lll m1.ff uYl t L ,j EJ1.JYlf wu~m \JU'i1EJ~1 (Serialize) 
1 I " 

~-1'i1tm11i?11i1011lJvi'i~'tJ1-51u~11n~~ 1 ii-:i ~1-a1..,~ 4 N'~'lJ1EJ/~foh.iv11t-uum'i v1-.1d 
\ ' \J \I 

(1) 1\-l'l'i1Lfl~v-:iVtlJ1tHL?l~w,tmm(;l'lJ PEA (PEA number) ~1lJ~q,nv/~fo~1,31vi'frnnnn11 

1wYl1~')'\.JJilJJ11r\H'\J'u Name plate 'lJiJ,3W('t\i1s\J n1ruvfhJr11m1mhLfl~tl'1YllJ1EJLLM'\..)'\ltlJ1mn'lJ PEA Huw 
u • 

Name plate '1JB'1i?t~ M 1~¥l\l1''H\J1Yl1Lfl~eW.11J1EJLL"11i1 -.l '\ltlJ1EJL(;l'lJ PEA \J'UW"1v}1'UCl11U \/I\J'1~?11l.J1'ifll.Jfl-'IL ~tJ 

M-uQ'\L\l'W 1~mr1~v..,,,n..11vur1~N'\lllJ1lHfl'll PEA '1:;v1€J.:i:um11Jf'l-.l'Vl\Jl'111'i ILn~ii'llt11v1~L'\lllJ1t:~1J 

(2) 1 \.1tJ'lJ1fJ/tJ'i'Ui1-:iuu'Yin'UiJ1JMru~nb'ru:::LnYJ1::: (Characteristic) 'lJv'1i1'1~~~\i1~'11 ~n1':i 
\J V 'U • 1 

1 y./~1~1'UflUfl1rlL lh.J-s1v01'1 hJ 1 Y-lii·m.Jr1riru«n~ru:m.1w1::: (Characteristics template file) vh~-stJ\11 nn-'l';i 
" u ' 

1 v-1~7 ~1'U.niJml'l LL fl~ ~vi?l-:i 1 y./~~.:i n,1111 ~ n11lwvhil1t1fliJJnAL ~vtl'i~ nOUn1';i\i\'i1\l'i'U 
u ~ 

d ., ' ti ' " 1vJW m11.:iV1 1 vw~mu.Jo fl'H\l'S~UUf.Ji'I~ 1 • ' ' .... 1i~ ;1 om~, o ,m fl'e} 
q 

f\19'1\J 11Vf\::LiHJfl 

1 AL Alternator Lfl~e}M11LUvl 1 WW1 

2 AT Automatic Transfer Switch Board ~~1u1wEi'111 \Jl1~ 

3 CE Combustion Engine Lfl~B41J 'U~~\Jn1J-it-1ii(l11 Yh~1 

4 FP Feeder Panel Board ~«u~1EJ1~~'i1lJ 

5 GP Generator Control Panel ~fl1Ufl"f11'i~1EJn'i~LL'11 l1W1 

6 HT Hydro Turbine n'1'A\iJ 1o\'ti rh~-.it-J~(l11 v.JvJ 1 

7 IN Inverter Lfl~tl~LL'UA~h-Nh 

8 PV Photo Voltaic 'IJv)LL~mi~-.11\JLL"Jo1-iill'IVi:.Ji)!F\ 1 l1'fl1 

9 SG Switchgear Equipment System 
,Q, '""' ( ,...J 

11101,Hn EJ 'iLL "~ vtlfl'i ru ti 'LI 1 

LO SP Sound Proof Cover r.J1A~ilULntJL~LJ..) 

11 WT Wind Turbine nslium.Jo\'\J n,J.:itJ~vi 1 w-w, 

I_EM!I 
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f\191\J 
AC AC Board 

2 AS Air Insulated Switchgear 

3 BA Battery 

4 BC Battery Charger 

5 CA Capacitor Bank 'il1 LfiUUW °'Jllrl~u\J mru\J'i~ nu\J 

6 CB Circuit Breaker 

7 CG Compact Switch~ear 

8 CP Control Panel 

9 CT Current Transformer 

10 DC DC Board 

11 DS Disconnectin~ Switch 

12 ES Earthin~ Switch 

13 GS Gas Insulated Switch~ear u\JmnJ\JM!l\JLL'1~<11vllil tltliltl1'\Jllfl~ SF 1 

14 JO Joint 'IJ~Wlilc'l1!Jlf'llUc' ll'i~OltllJ')(')f)')') 33 kV 

15 LA Li~htnin~ Arrester 

16 LS Load Break Switch 

17 NR Neutral Ground Resistor 

18 OL On Load Tap Chan~er tJ.,J ... ,u u 
'l!v'IL M.JI.J lL VlUu"iULL 'i.Jv'IV!Hl-l Power 

T ra(lsfonner 

19 PP Protection Panel ~m1JAl.lllUt1'inJ\Ju-.lf11.Unv1u"mi11Yl¥h 

20 PT Potential Transformer '11l.J!JUt.ln~LL 'i.JYltJ 

21 RL Relay ~hnu 
f-----+-- - - --t-- ---- - ---- - - -t-- - ------- - - - ----

22 TM Terminator 'IJvl011lUi:ntH'l1ULALUrl LL'i~~tJ1J1fHYJ1 33 kV 

23 TP Power Transformer \'ilJtllLUn~l~..:l1ri1~.:i 
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.. 
'i1!Jft::LtWtl 

1 BP Bay and Process Level 

Equipment of SCPS 

'l!~Hp.JrYiN'it\JtJ SCPS vi01~J.ihmi~u Bay Level nnt: 

Process Level ht un' Indoor Cabinet. Enclosures, 

Outdoor Cabinet Enclosures w·1th/without Air 

Conditioner 

2 BU 

3 CM 

a co 

5 DI 

6 DR 

7 FE 

8 FR 

9 LU 

10 MA 

7 

Emt: 

IED Bay Control Unit 

Central Processin~ Module 

(CPM) of CSCS 

Connector and Accessory of 

cscs 

'llv!utln'irurl1UflllllntUO-.!f1'W (Substation Control And 
I • ' 

. ti , v~lu,u 
Protection System: SCPS) YIY11YI\J1Vl'i\.J~-'l'1C\JC\j•OJ 

~Wl 'il1ntltlmrumv 1 umnffi Ylvh~YltlJ n1'ifl1Uf'lll 

'!l\i1utln-sru'i~\J'U cscs vivi,YI\J,viLU\Jl'I\JVmrn1um'i 
\ \ V 

1.h:anflt.in lO\.J'i1\.J11lJ"UBl;J,wh-.11 ,nn DIM LVltJU~,u 
rn11 'lJ '1l ,l D tl 111 ru1 'W 'i ~ \.J \.J \1 \i1 fn "Hi 1 'W 'lJ O lJ n 'i 1 ).J J-., 
~'11~o~mn~n\J'it:\J\J SCADA/DMS ~ill'1Uui;n,1~1v1Yl 

., 1 I alo vc.J idJ , .., 1 

'l!vl~ uf\'i(\.15::\Jll (SCS YIYl1~\J1Yll'!l tll..111lu'1(\!qj1C\Jl1l1-l1 

,nnotln'iru.rnu hJ~m\JL Yl~, l.l1fl-l'llvi DIM 'rnJ()-'l1lUn'HIJ 
I ' \ 

~L~ulJ\llcl'l!vl DIM, CPM mu: LUI l'1l1i,uri'wviu1iYln 
\ ' 

~,u"'1111 'iClY11~ 1'U~11Jn'\.J Mmhii'ht:uu 

Distribution 1/0 Module (DIM) of '1!'11~tlmnh::\Ju CSCS ~'111Y1u,~fui-i~qicy1ru\Jiw1 'il,n 

cscs Qtlmrumu 1 'li~rnffi vlvh~i o-l n,'ii'11tJflll 

Di~ital Fault Recorder 'iHlcl U n'i ru 'i~tJ\J SCPS .;;· Vl,YltJ 1~'il 'i1 '1iu lln ~~\ivi f) 
\ . 

f'l run ·n~1 vJv'hbn ~A n u~ 'ilYl'i, lH1HJ-.!'i:: utJ 1 Ylvl 1nw 1 u 
<1 m ffi Ylvh 

Feeder Communicaticn Unit 
,I ,.,,, cJ t;. LI ol i]<:S QJ 'U I "' ' 

tl uf1'iC\H1 u"' 1l'/1Yl1\-l\.!1YI l '\.J'il1 'i\Ji1,1 '!Jull(l 'i:: \.111~ 'i:: \.JtJ . " 
SCADA nuu\Jn'iNfllUfllJ'it:Ut:1nl'l (Remote Terminal 

\ \ 

Unit RTU) 1~v~~i-luQlU~fl,UfllJ 

Feeder Remote Terminal Unit 

Local User Interface (LUI) o f 'l(viqtln·rnht:uu CSCS vi\'i,Y1\J1~?i'il\Jiu~tli11'illcl~Htrn 

cscs lLnt:foi-l'IJB'itw·h~'1lvi CPM A'u0-u',rni 
Feeder Communication Master uvn'iru~ ac1,~yf '1i1V11.11vll titJi1nn,-1~u,frvv1rn1:::V111-1 

\ " 
Uflit 1:::uu SCADA n'uv, \Jn 'i nlr11Uf\1J'i:::u1J1nil (Remote 

Terminal Unit: RTU) Lv1EJYl1'-l,11~fo~~'ll01.Ji'l'il7no\Jrmu " \ 

-------- - - - - - - - ~ ----------- - -------' 
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11 MU Mer~ing Unit/5mart 1/0 

12 NW Network Equipment of SCPS 

13 PB 

14 PR 

15 SL 

IED Protective Relay and Bay 

Control Unit 

IED Protective Relay 

Station Level Equipment of 

SCPS 

"' 'i1Vf1Z LiJU~ 
,./ ~ c.J o "' e::J v d 'l!~cJ ufl'H\J'it\JU SCPS YlV11Vl'U1YIIL\Jn~?H\jL\j1i\JtHJ1f\tl fl 

v1fli1Ullii\J CTNT IU'U,fo,!ffH1J6i~'1leH'll~ui~l,Xnu 
i:!UO'H\J IEDs Uf\t/vt11l'l!~QiJn'l{)Jit\JU SCPS .,,i, ._,,'W,.;j 
f lli,' ~ 11 f\l (1,!7!U\J\ 1~ '7 'Utl ~~ \Jn'i ru n1EJ 1 W!'l tnu1 l'J W 1 .;j 
(11u~fn'lft)\Jf1J.1hi1:::v1\J Process Level 

. . ' 
'U~tl tJmru SCPS vi ',i1VIU1-ii1'1i 1U.Jviu'Hi..,,ll~tltln·H11 

I ' • 

mvb'it\JU SCPS L'lJ1v11un-ut1d1110u1t\J\JUnt1zjtnJ~u 

i ()Jf\!1NG1 ,~1 ll 1fl~ tlrn rumu lwrn1ffi l'lvh1 i 1~1 Vf1'U 

l~u1'14Ylfl~1Wim.m,wh-l1Wfn.1nt11vi'u!J1-lLU'U'i'~\J\J 

'l/~u,Jn•H)J'itU\J SCPS ~vi1v,'11~1 U'Uiltlm ru,{h:i~n'ULHlt 
I • ' 

f U "' ~ i1 i1J E1J ,ru~, ,~ '7 ,11 nu, ,Jn 'i ()J mu hi Mn uh/ W 1~ 

C1lu~ rn1mul"IJ.11 u~tl n'i[IJ~1L~i!.n nt1 

~Y1t1\Jn1cl1:::U\J SCPS 'il'\iivii-lH~,u1u1:::iu Station 

Level .;i\1,\1~1v1 {YI n,~'jt\J\J illil haJ~'Uu-l\'H'\1 uhNh LLn::: 

vu"DJ.Jlil'tl'liil~rlnuu1::uu SCADAliLLn' En~ineering 

Workstation (EIJVS), Station Level Operator Interface 

(SLOI), Time Synchronization SeNer with GPS 

receiver, SCADA Gateway, Network Manalsement, 

SCPS Software and licenses, SCPS System LL n ::; 
Indoor Cabinet Enclosures 

i1'1'U n,a 'i1Utl:aiiu~ 

1 AB 

2 AM 

3 AU 

4 AV 

5 cc 
6 CH 

7 Cl 

8 CL 

9 CR 

10 cu 
t l Cl/ 

EM~ 
Pl:A 

Air Break Switch 115 kV 

Automatic Transfer Switch (ATS) 

Automatic Transfer Switch Control 

Cabinet 

Automatic Voltaise Reisutator (AVR) 

Capacitor Switch Control Cabinet 

Circuit Switcher Charger Cabinet 

Circuit s~vitcher 

Circuit Switcher Relay Cabinet 

Recloser Control Cabinet 

imufllJ Automatic Transfer Switch 
~ ' 

~JflltJfllJ Capacitor Switch 

~Lrn~-1~1vhl Circuit Switcher 

~ Relay Circuit Switcher 

~fllUAJ.I Recloser 

Circuit Switcher Control Cabine t ~fll\JfllJ Circuit Switcher 

Combined Current and Voltalse "11JrnLUn~m:::u<1LLnt:LL'i~v1ulw1:::1JtJc11U~-l1'ii' CVT 

Transformer c11Wl\J 1 1 S kV Circuit Switcher 



1n,\..c-it1J ·1u,Jil,ru.1 
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1hiu ,ia ;j i)Jl11!11tl _, fl ()'ct 
<al 

'S1~fl::l£lllfl 

12 cw Capacitor Switch ~,Jm rutlrilllli.J Capacitor 

13 JO Joint '!jv1oioa1mr1lUfl LL'>-lv1'tJ111n1Yh 33 kV 

14 LA Lightning Arrester fl\J~n·fhr,h LL 'l-,~\Jmnn-h 33 kV 

15 LC Load Break Switch Control Cabinet ~fl1\JFllJ Load Break Switch 

16 OL On Load Tap Chan-ser -qv1Lu~m.JLLY1t.h..lfou1~111'1J'1Ju~ AVR 

17 PT Potential Transformer \11JDLL UiMlL 'i-101\J 

18 RC Recloser tJUn'irtJUO-llltJLrn::ivl<'Hl\J 11.m:UU ~1\1i.11f.J 

19 RU Ring Main Unit .1101,ldfo{ ~1v,rrnrn1 lo13)u 

20 SE Sectionalizing Switch Q tJ f'\':iCUOl vl01 El\J 1 \J 'it\J\J LV'i-l~~'ll'UvlQ\J1\J Vacuum 

"1~u SF6 

21 ss Sectionalizing Switch Control Cabinet ~m\JFil.l Sectionalizin~ Switch 

22 sv Step Voltage Re~ulator (SVR) utJn-HutJ~ULL 'i~i'tJ h-hhuiJvi 1 L 'ti~ 

23 SW Load Break Switch uUfl'iru~'111111u'Uf1'i::Ll~L \1.WI 

24 TM Terminator '!Jlll(Jlu\Jr.1m'f1UlAlUcl LL'i-l~\ll.Jlf1f)')') 33 kV 

25 TR Distribution Transformer \11JtHLtJ1m::\J\Ji1,..,th~ 1 vM, 



 

  

 
 

 
 
 
 
 
 
 

3. แบบการทดสอบอุปกรณ 
และแบบรายการคํานวณ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• .~ >} J "'''~'~®11 ,.,,u nn / fl-""· 
ACTUAL WORKfNG STRESS kg/cm 2 

11ij:41,1111 1vr,,m~lli1m'~ ~'1/en~~n,,,,111~ 
~- ~,~~1~' ERECflON' TEMPERATURE 

SPAN ~- WORKING o0c to0c 20°c 3o0c 40°C m TR __________________ _ 

20 2 1800 2,793 21552 2,3 I 2 2,0 7 ! 1,83 I 

40 2,800 2,773 2,534 2,296 2,059 I, 824 

60 2,800 2,741 2,505 2,272 2,040 1, 8 14 

80 2,695 2,466 2,239 2,0 I 5 1,800 
100 2,800 2,642 2,418 2,199 1,986 [,?.83 

120 2,800 2,575 2,359 2,151 1,952 1,762 

140 2,800 2,510 2,305 2,108 1,923 1,7·50 

~ 
I t / Y 

O'/T4l~•!!011l 1!tf~l'l10 -- - -
~ ffi FINAL SAG - CURVE 

50't 
1,592 

I, 592 

1,592 

1,592 

1,592 

1,588 

I, 59 I 

5131 

6cf'C 

1,354 

1,366 

1,380 

1,392 

1,415 

1,430 

1,449 

1.2 l -'>-- _rac -w -l--"" ~- ---- .. - . -
I. I T .... 

" '-' ~<{ 

~"' 1.0 is" -,, => : 
"'" 0.9 
••z 
"'-~:E 

0·.8 

--
0.7 1t 
0.6 

~ J,_ 

0.5 ~-I -

I 
0.4 

-T 

0.3 

0.2 -t 

-
0.1 

0 20 

1'.l~ ~~ qmw 'i<N JI <1 11~ ~ 1(<i't
1
-0-1 fl 11 

~'l<J4~/lfl~'l8J -

' 

. 

--

-

' 

I 
' 

~ 

,_ 

. - -
' ui - ~ ~ 

' - ' ~ n I 
- , 

• I , 
. -r-- - -

. 

I I/ I 
- -- - , , 11 11 

I "7 / I -t-- - -- J--- ~- . 

- j- . /_'/ / 
' l r---- - -- s-,l r- - -

I / / --- -1- . -
' • 

cJ.,L / ,._. . ~ 

T 4 - I-·-
j .,,f 

- - ~ -·-· ' I ' , , 
/ 

~l / - --- ~-- --
--- -- e- ~ 

1,e,.;,,,,d1 
SPAN -

40 60 80 100 -120 

SAG-CURVES OF STEEL STRANDED WIRE 35 mm2 

• 
. . ' ' 

~- ] 
"! -
o"'c -
2u C 

10 C 

0 

' ' 
' I 

l~fit 
METER 

140 



ASSEMBLY NO. 

'-;~ 
ti 7~ ~ ~'rJ 11111 l'lf .ti tJ nn / n . ./~. ' 

ACTUAL WORKING STRESS kp / cm2 

,~,r:1l111.~1 ; ~,.1,'IT'~~i~~ l'1 ' ~ fr ~ n.t tt ~ N.-, "4'.-ll~ 1 '« 

" ?¥1:/11~ ERECTION TEMPERATURE 
SPAN MAX. W(),!()NG 

0°C 
0 

20°C 30°c 40°C 50°C 60.o C m STRESS IO C 

20 700 697. 73 571.93 446.79 323-47 206.67 11 5. 88 72.05 

40 700 691, 02 567. 35 446. 21 331.17 231 . 41 160,83 120-1! ·- . -
60 700 680. 2 l 5601 7 445.35 34!. I 9 256.38 196. 75 I 58. 73 

. 

80 700 665.87 55099 444.32 351 . 64 278.7! 226.43 l 90. 39 --~---
443.25]361.53 100 700 648. 78 540.58 298.07 251.41 217. 60 -

120 700 629. 89 529. 68 442.20 370.44 314.70 272.66 241.00 
. 

. n11t-1"1l l'J U"iJ1W+f U(fl ITT"l,I -:. E 
0 F!NAL SAG- CURVE 

~ 

250 ~ . ..,._ ~ ~ 

·<E "' <[ ~ ~ c-t ' . " "' 0 

" ' C 

" -+--+ -
" '/ ~ :, 

200 

. ., 
" 

- -

7 .. -
~ •• z - t: " • ,. 

~ 

' / 

/ -~b0c 
/ / / 

I 5 0 

/ / / 

."$c ]L] / -l , ' ' 
0 

/ / 2pC 

A • / 
/ / 0 

I 00 t4 / 1/ 
/ 7 c°c. ,L ' 

50 

/ / 71/ +,L d:: ~ 

// / / 1/ ~ 

/ / / 

0 I/ 
• ," ~ 

/ / / 
~ 'i 

/ V 

~ ~ ~ 

/ 

~ -:1 1":~::.'f '.l ~ ~7i" • . 
SPAN m 

0 20 40 60 80 100 120 140 

----}-:---- -----,:::')1-,-.,.. ;-,, --,. ... ,-------,-,--,.------
nrn1i;i1nm-, rl71 I 1 Utl Hlllrl 'W,,.,,, .. lllJ, ··•·· .. 

,,.."';;:::-, -------➔ fi1fl.Jflt11t1U. _. . _ ... 

'11n1'\' ..... ······'·'·········-- .{?,.~.Cl,/ '"~•"!1~ 11 i),~, 1
~ .. 

UflH\JU1'6n .. '. ....•.. ... 

~~~---·············· 
k'lffl'l,1W ..... _,, __ ...... _ 

,,uu, .. "i.s.o?.,O!~/!~~~~ · 

.,... •J..-.. rm~n' 'I·· .. , .. 

'),_I,,~ •~::::.~.~-·-
!?'" ! "'1"","'"'" -~~--
' Gi1111n,rn .. ~ .. ________________ _ 

l!H n11~1!11'1~ill 
SAG-CURVES OF BARE ALUMINIUM CONDUCTOR 400 mm 



' 
<s::t1::?!1'1~~1 

"· SPAN 
m 

80 

160 

240 

320 

400 

480 

560 

20 
oi E 
~ ~ 

~ -~ 

"'' ' ~ --•~ 
1 6 ;, "' '< 

~~ 
;, 
" ~ -~ " ~ .. ~ 
., z .. -
~~ 

12 

8 

-

-
4 

-

-

-
0 80 

2 f 6.A. 2541 

Fl11lJ,AlJ-;11;~1\J 
ACTUAL WORKING STRESS 

• 

nn./~.~l.l. 
kg/cm 2 · 

- -

' 
n'l~i.Jis::n~u~~:,iii 
ASSEMBLY NO. 

5 I 5 8 

iol11lJL!olU~.:i~"1 ~ru VifUJZlru::zi .:i~ 1t1 
• • • vfiti.:11~ ERECTION TEMPERATURE 

MAX.WORKING 
STRESS o• C 10· C 20° C Jo' C 

1,200 1,192.07 1,060.83 931.25 804.35 

1,200 1,170.48 1,050.15 934 .87 826.48 

1,200 1,140.81 1,036.29 939.22 850.73 

1,200 1,109.47 1,022.49 943.29 872.29 

1,200 1,081.09 1,010.53 946.69 889.25 

1,200 1,057.63 1,000.87 948.37 902.71 

1,200 1,039.01 993.33 951.46 913.16 

' • • • fl'l'S~!.J~Utl'lUZIU~~TI'ltl 
• 

FINAL SAG-CURVE • --

~ 

-
~ 

m 
- -
-

-
-

-

160 240 320 400 

., ' 
f11';l 1 "W~1~1iJIJ~i11F1 

SAG-CURVES OF ALUMINIUM CONDUCTOR, 

STEEL REINFORCED 380/50 mm 2 

4o·c so· c 60° C 

681.88 566.85 463.82 

727 .08 638.71 562 .67 

771.61 702.09 641.87 

808.58 752.49 703.12 

837 .76 791.70 750.51 

860.44 822.14 787 .38 

878.06 845.87 816.29 

i~:~ / 

,!,; 20C 
1 o·c ., / o·c 
I 

., 
~ ~ 

- - -
- - - -
- - - -

- - - -
-

- -
--,-

'1 ::: ti :: Zf •:i,:i L :rl 'l "· -
SPAN m 

480 560 

't~LLYl'UlLUU ............... . 

CHlLL 'Yl'ULGltlLL 1.JU .•.•.••...•. • 
a • ~ ~ 13 lJI A 2541 L ZI !J 1J L :i,l ';i '-11 lJ 'YI • • • • • ,, . . • • . • • • 

""" \J\J~\Jfl ............ . 
-- ., lJlJIL1J1J •....••.••.••••.•..• 

lJ'llJl';i'l:i,l11J •.•••.•••••••••• 

' 
LL 1.J1.JL~Zlvi • ~,:\_1,--;9.1. ~/ ~.1.Q J ~ 

' . ' 
LLN'U°ii.) .Zl~-3~11J1\l. l. LLNt.l 



U, ~~\'j'&'f~1 ~ m 
ACTUAL WORKING 'rENS10N kg 

I c.,:::u~"m u.'r$~~ rnn) ! ~w,_,t<,.,-,~At! 
"' #JL\,.} ... , ~ 

l (ll) fi1 -rt-S1'.J l ERECTION TE1,'!:?FRJ.:ru2E 
! 

I SPAS MAX. WORKING (kg) 1 C l 0 l 
i 0°C 10cc 20C .30°c 40C 50°C I (rr:) 'ITNSION 

I 2G 900 890 c;o I I 
4.60 265 I 183 135 

40 GCO 865 G64 I 4.90 360 2E•O 230 

6'"· 9-00 328 65G I 5Hi 4l6 250 302 

60 1;00 790 652 542 <62 4-03 360 

jlJ,;__t ?0(• ?58 E45 56C 42~ 4 .{/. 4.04. 

~ ?~, 90-G 730 Es3 f.;75 520 f 477 440 

2.2 

2.0 

1.8 

... --.. ...-- ! i I I I ITTW1b'2'\JV1':..:t\.tfrnltl I ! i I .2 !:~ 1 I I J> 

I I I i ! ' 
1
69 PUI.. I F1NAL SP.G-CURVE I "' I I I I I 

E 
--i I I ! I y V I I \z;;:"'" 

i []2J1 r I I -.,:s; 
. ' I f' 0 I 

< I 
. '----t:1' / I/ ;,;:} {f) ),__J 

~ -"1 I I V~/i/ / -;:i ::J, l l :.,;: 
~ ! I V i/ ;, 

I -4-'3 ;;:i z ! 
;,;) SL ,~ i I ; / . V / ' I ! V I/ I/ I V I/ 

1.6 i l V / L' I 

V I/ I 
i !/ I 

V V / V I/ I / 

1.4 
I / 

V V I/ V / / / 

i V V V /I V / V 
/ I 

I V V / / V /• V, I 

V [/ / V V V / ,!_,, 

V I/ / V I/ V ./' I / 1.0 

/ /I/ V / /v // 

0.6 V / / 
V !/ / / 

0.6 
/ V / V 

/ 

V / V ,,/ V 

0.4 
V V / l/ ,,v V / / 

v/ V / / IV 
✓ / V / / / / 

0.2 / V V / / V vv V / / 

~ C---~ V ~ / 
V - L---'" 

~ ::2 t::- t;;;;:::: le:::::: c--
L-

0 20 4-0 60 

~~1.Ji;llf:J OPGW (~mH\ 1J1JUJOJ} 

FOR OPGW (MAT NO. 1010100100) 

/ / V / / 

/ / / I/ / 

/ / V ./ 
V V V / 

/v 

~::V:;'!h\'lf11 
SPAN 

80 100 120 

" 60C 

110 

197 

268 

325 

372 

4.10 

4o't 

aot 
20 k: 

. 1o't 

00( ·. 

(ll) 

(m) 

140 

mm ................... . 
-'rufl . . f? .. ~. -~- ..... . 

flr.~l'J ~lf:J OP G W 

(mn;;,~J~~~"TI!J 1ufrw 14 :Jill 

Ll 1.J'U,filrfi . ?.l;l_ :--_(?gij~_<!98_ 

Lilli.Jf\ . _1_ . tfe)\YZl'\.DtJ ) __ U&hl 
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หนาที่ผูรับจางและการดําเนินงานกอสราง 

  



""' " 1. 61'11'U'Vlf1el&l';i1~ 
., ' 

v1'U'Vlfo~vl'1JB'U 

fn';j 1 vJvhci1'U.niJmr1 L'1J(,) 3 (.f11flL '\IIUeJ) ~sl'\111vleJ'Vltl51'U 
" ' 

Fn';i1 vJvhci1'U.niJmr1 L'!J(,) 3 (.f11flL '\IIUeJ) ~sl'\111vl'UEJ'U1Vl 
" c:i O ,=,_ 

'1()7'UV1vl1L 'U'Uf11'J 
VV ,vv V Cll VVV 

'1'1'\111vl'Ufl'J611'J'J fl, '1'1'\111vl~Vltl51'U LL" ~'1'1'\111 vl'1J tJ'U1Vl 

2. "!Jel'UL"!J~HL~::'IJ~3.J10.!~1'U 

rie:ia{1s1a1tJcis11~uu 115 Lfl1 Loop Line ami11vJvh'l'l~'\ll~A1 ~sl'\ll'Jvl'Ufl'i611'i'if1 - mni11vJvh 

B'VltJ51'U ~sl'\111vleJ'Vltl51'U LL~~ Tap Line (amm 'r'J'W1LL 'J '161'1:W 1 'U'ilJV (n1'i 1 vJ-w1iJ1m.J~(,) LL Vf s!'lh~L Vlf'l1 VltJ) 
' ' " 

~s1'\111v1'tlEJ'U1V1 - ami11vJ-w1Y1EJ'\ll~A1 ~s1'\111v1'Ufl'i611'i'iA) - '1'11tilvJ-w1B'VltJ01u ~s1'\111v1e:i'VIEJ01u 
' ' ' 

(,)1:l.Jbfl'Jslfl1'i~~'U1'i~'U'Ucis!LL'1~'11'\ll'U1tl 'i~tl~~ 2 LLi:.J'Usl1'U~ 2 (,)1:l.JLLi:.J'Ue1's!L6'1'1J~ HBl-Al/663007 

~1'U1'U 71 LL~'U (u~nruvr'U~rie:ia1'i-:mE.Jl'Uvr'U~~ih~vi'u:w6'1.f111~L~n~BtJ) 61'iU'i1cJ'1~LBE.Jv"l11ii'v1s1d 
" ' 

2.1 s11tJrie:ia{1s1'11E.Jcis11~uu 115 Lr11 'li1s1 A-B :'U~~u~v1'/Je:iu'1Je:is1m'i1vJ-w11h"U.niJ.n1r1 
" 

'11'1J1eJ1L.f1 e)'\'ltJ'\ll~A1 ~sl'\111vl'Ufl'i611'i'iA 
' 

- t eJ tH) 'U 611 tl B '1 iJ L 'U cJ :W L ,J ~ eJ tJ 'IJ 'U 1 vl 400 m 'i 1 s1 lJ '1 ~ L:l.J \,l 'i '11 'U 1 'U 6 611 tl 
" 

LL'U'U1'1'1'iL~cJ1 611cJ1vJ-w1fi (SD) Y1{e:i:wa1cJ Overhead Ground Wire (OHGW) 'i~cJ~V11'1 200 1'1'1'i-L:l.J\,l'i 
" 

(u1mtumH'nu 1 V1lJJs1'\ll:wv1) 
., 

- ~vl(ilsl L611flB'Un~\,le)vlLL'i-:J fl11:WcJ11 12.20 L:W\,l'i '1TU1'U 1 \il'U 
., 

- ~vl(il-:J L611fle:J'Un1\,\'0vlLL'J-:J fl11:WcJ11 22.00 L:lJ\,l'i '11'U1'U 73 \il'U 

- ~vi~s1 L611bfl'i'1LVl~n (Steel Tower) '11'U1'W 2 \il'U 

- ~vl~-:J a1cJeJ'1lJL'Utl:W~:WO'U1'U 'IJ'U1vl 25 \,l1'i1~lJ~~lllm LL'U'U 1 L'r'J6'1 2 611EJ 'J~tJ~V11'1 
" ' 

- ~vi~-:i a7cJeJ'1lJL'UcJ:WLtl~e:itJ 'IJ'U1vl 400 (,)1'i1~iJ"~L:l.J(,)'i ~1'U1'U 6 a1cJ LLU'U1~'1'iL~m 
" 

?!1tJ1vJvhfi (SD) Y1{e:i:w'11cJ OHGW 'i~cJ~V11-:J 3,016 1'1'1'i-L:l.J(,)'j (U1611tJ~11ii''11f1f11'itm1B'Uf1~'U:l.J1 
" 

1-ff .:n'U 1 V1lJJ-:i'\ll:wv1~v11LL '\ll'U-:iimrv'LIL~:l.l) 

- ~vi~-:i Load Break Switch (LBS) 'i~'U'U 115 Lfl1 '11'U1'U 1 '1Jv"l 
' 

- ~v)~,:j '\lljjeJLLU'1~~;'U'U 1 L'r'Ja 22,000-460/240 b16'1ii Y1{e:i:w'11cJ1vJvh'11'\ll'ru 

L~'ULL'\11~'1~1cJ1vJ-w11~numJmru LBS '11'U1'U 1 '/Jvl 
' ' 

2.2 '11'Ufle:Ja{1-:ia1cJci~'i~'U'U 115 Lfl1 '111'1 C-D :'U~~'\.J~vl'/Je)'\.J'1Je)-:Jf11'i1vJ-w1ci1'U.f1lJ.f11fl 
" 

'11'1J1eJ1L.f1eJ:W b m:WV ~-:J'\ll'Jvl'tltl'U1Vl 
., 

- ~vl(il-:J L611fleJ'lJn1\,\'0vlLL 'J-:J fl11:WcJ11 12. 20 L:lJ(,)'i '11'U1'U 1 \il'U 
., 

- ~vl(ilsl L'11fleJ'Un1\,\'0vlLL'J-:J fl11:WcJ11 22.00 L:lJ(,)'i '11'U1'U 44 \il'U 

- ~vi~-:i L'11bfl'i'1LVl~n (Steel Tow er) '11'U1'W 1 t,1'U 

- ~vl~sl a1tleJ'1lJL'UcJ:W~:WO'U1'U '1J'U1vl 25 \,\1'i1~lJ'1~1lJ(,)'i LL'\.J'\.J 1 L'r'Ja 2 a1EJ 'i~cJ~V11'1 
" ' 



- 2 -

- ~\il~.:J ?f1tJeJ"1fatfo:WL'U~elc.l 'U'U1\il 400 \,ll';i7.:JiJ"1~L:l.J\,l';i ~1'U1'U 6 ?f1tJ LL'U'U1-:J\11L~c.11 
'IJ 

?f1tJ1vJvhfi (sD) 1~tJ~V11.:i 2,04s 1-:i\11-L:wm ~-reJ:w?f1tJ oHGw wtJ~V11-:i 2,017 1.:i\11-L:l.J\,l';j LL'1~ 
'IJ 

?f7tJ Optical Fiber Overhead Ground Wire (OPGW) ';i~tJ~'Vl1.:J 311-:J\11-L:Wm 
.., 

- ~\il\i).:j LBS ';i~'U'U 115 LAl ~1'U1'U 1 '1J\il 
' 

- ~\il~.:J v1lJelbL'U"1-:J';i~LJ'U 1 LvJ?f 22,000-460/240 L1"1\9l ~1e.l:W?f1tJ1"1'Jvh~1wru 

LU'ULL\-1~.:J~ltJ 1vJvh1'1XnueJtlmru LBS ~1'W1'U 1 '1J(,J 
' ' " 

- ~\111'1.:J Joint Box ~1'UTU 1 'l.1\11 
' 

2.3 -:J1'UrieJ?f11.:J?f1tJ~.:j';i~'ULJ 115 LAl 'U1-:J D-E t'U~1'lJ~(,1'1JeJ'U'l.lel-:Jn7';i1"tJ-w1~1'U.ni1.n1A 
" 

., 
- ~\il\il.:J L?f1AeJ'Un~(,)B\11LL1.:J A17l.JtJ71 22.00 Ll.lm i1'U1'U 439 ~'U 

- ~\il~.:J L?f1Lv1~n'1JtJ\11 8 Lv1~tJl.J (Octagonal Steel Monopole) ~1'U1'U 2 (!l'U 

- ~\11~.:J L?f7LA1-'.!Lv1~n (Steel Tower) ~1'U1'Ll 3 (!l'U 

- ~\11~.:J ?f1tJeJ"1fa'UtJ:WL'U~e.ltJ 'l.l'U1\il 400 \,l117.:JiJ"1~Ll.J\,l';i ~1'U1'U 6 ?f1tJ LL'U'U1-:J\l';iL~c.11 
'IJ 

?f1tJ1"l'J'W7A (SD) 'j~tJ~'Vl1.:J 18,3111-:J\l';i-L:l.J\,l';j ~1e.ll.J?f1tJ OHGW 'j~tJ~'Vl1.:J 18,2811.:J\l';i-Ll.J\,l';i LL'1~ 
" 

?f1tJ OPGW 1~tJ~'Vl1-:J 30 1-:J\11-Ll.J\,l';i 
«::!t. t .i:::1t.d ~ «::t. Cito o 

- \,l\11(,).:J ?f7tJe.J'1m'UtJmLnmmin 'l.l'U7\il 380/50 \,l717.:J:W"1'1Ll.Jm \11'U1'U 6 ?f7tJ 
" 

LL'ULJ1-:J\11L~m ?f1tJ 1vJvhfi (SD) ~1€ll.J?f1tJ OPGW 1~tJ~'Vl1-:J 595 1-:J'oJH:W\,11 
" 

- ~\11~.:J ~n'UeJ'1 (Air Warning Spheres Conductor) LL?f\11.:JLL'U1?f7m?f1Lm.:iLv1~n 

" 
'U1-:J'LJ1:l.JLL:Wtl1L~1~';i~tJ1 ~1'U1'U 22 "1n 

" ., 
- ~\il\il.:J Joint Box ~1'U1'U 1 'l.1\11 

' 
2.4 .:J1'UrieJ?f11-:J?f1tJ~.:j';i~'ULJ 115 LAl 'U1.:J E-F t'U~f'lJ~\il'1Jel'U'l.lel-:Jn711"tJ-w1~1'U.ni1.n1A 

'IJ 

?fl'l.11~ e.l tJB1 L.f)elv1'Uel.:J'l.11v1 ~1-:J ~-:Jl-11 \11el'VltJ61'U 
' 

- t elt"l e.l 'U ?f 1 tJ mi iJ L 'LI tJ m tJ ~ e.l tJ 'l.l 'U 1 \il 400 \ii 111.:J iJ "1 ~ L:W \,l 1 ~ 1 'U 1 'U 3 ?f 1 tJ 
" 

LLLJLJ1-:j'oJ';iL~tJ1 ?f1tJ1vJvhL~tJ1 (SS) ~1€ll.J?f1tJ OHGW ';j~tJ~'Vl1.:J 167 1-'.l\l';i-Ll.J\,l';i (tl1n~umti-:i1'U1v1:iJ 

';i~tJ~'Vl1-:J 56 1-:J\l';i-Ll.J\,l';i ~1'U~Lv1~€lfl'UA~-:J~?f\il\,l1:l.J~ n"l'J.n. f11WU\11) 
' 

- t e.l fl e.l'U ?f 1 tJ ml fa 'LI tJ m tl ~ e.l tJ 'U'U 1 \11 400 \ii 111-:iiJ "1 ~ Ll.J m ~ 1 'U1'U 6 ?f 1 tJ 
" 

bL'ULJ1-:)'oJ';iL~tJ1 ?f1tJ1"tJ-w1fi (SD) ~1e.ll.J?f1tJ OHGW ';j~tJ~'Vl1.:J 157 1-:J\J';j-Ll.J(,)';j (tl1n~'lJmti-:i1'U1v1li~-:iv1l.J\11) 
" 

- teJfle.J'U L?f7AeJ'Un~\,lB\11LL 1.:i '17'U1'U 4 (!l'U (A'UA~-:i~?f\il\,lll.J~ n"l'J.n. n1v1'U\11) 
' 

- ~\11~.:J ?f1tJeJ"1fa'UtJl.J'IXl.Ju'U1'U 'l.l'U1\11 25 \,ll';i1.:JlJ'1~L:l.J\,l';i LL'U'U 1 L"l'J?f 2 ?fltJ 1~tJ~'Vl1.:J 
'IJ ' 

19 1-:J-..:!1-L:l.J\,l';i 

- ~ \11 ~ .:J ?f 1 tJ el "1 iJ L 'LI tJ :W L 'U ~ e.l tJ 'l.l 'U 1 \il 400 \ii 111.:J iJ "1 ~ Ll.J \,l ';i ~ 1 'U 1 'U 3 ?f 1 tJ 
" 

LL'U'lJ1-:J\l';iL~tJ1 ?f1tJ1"1'JvhL~tJ1 (SS) ~1e.l:W?f1tJ OHGW ';j~tJ~'Vl1.:J 56 1-:J\l';i-Ll.J(,)';j (tl1?11tJ~1~\11nn7';i 

~ 1~tJ~V11.:i 56 1.:i\11-Ll.J\,l';j n~um1i.:i1'U1v1:iJ~i1LLwu.:ite.Jmim~l.l) 



( 

- 3 -

- M \9l i -:i ?17 v eHl iJ dh1 m tJ ~ m.1 'I.I 'LI 1 \9l 400 \i\1 '.l' 7 -:i iJ '1 ~ L lJ !,] 1 '17 'U 1 'U 6 ?17 v 
" 

LL'\J'U1-:!'11L~V1 ?11V 1 wvhfi (SD) "t-11ellJ"t-11\9l?l1V OHGW 1:m~vrn 7,951 1-:1\11-LlJ!,J';i ('Ll7?17Vvf1111.;i1nn11 
V i , V 

1mlel'Urntum 1 'U-:J1'U 1 ·mJ~-:JVllJ\9lvi~1LL Vl'LI-:J1eltlel'UL~lJ) 
V 

- M\91(11-:J L?l1flel'Un~!,le)\9lLL 1-:i 1-111lJv11 12.20 Ll.1~1 '17'U1'U 1 vl'U 
V 

- M\91(11-:J L?l7flel'Un~!,le)\9lLL 1-:i A111m11 22.00 Ll.l~'.l' '17'U1'U 244 \ll'U 
V 

- M\91(11-:J LBS 'J~'\J'U 115 Lfl1 '11'U1'U 1 611\91 
., ' 

- M\91(11-:J VllJmLu'1-:11~u'U 1 Lw?t 22,000-460124011'1~ "t-l1ellJ?11v1wiil1"11V1f'ULtJ1..1 

LLVl~-:J~1v1wii111.Xnuel'\Jmru LBS '11'U1'U 1 611\91 ' , 
II d t, Q.I II 

3. 'Vl'U1'Vl'Uel•:U!.J'JU:V1-3 
" 

( 1) ~t'U~ 1-:ii1v,u1~vr1 L u'U n11"1111'1:'U~V1u1-:i1im'1 ~ ~\9l'\111LL uu LL~'Ucr-:i n el'U m 1 nel?f ~1-:i 
" 

~\9lVl71?f(llel'Umruvi'1L'U'Uf11'Jflel?l11-:JLL'1~M(lli-:JelUmru!,17l.l';i'ULL'\J'U~ ml.n. L~'U'llel'\J LL'1~~'U '1 !,11lJL1el'U1'1.1 , , , 'U 

~qJqJ1~1-:i 11lJ!,1'1el\9l~-:Jf11'.l'v17L U'Un111-X?11m1t11i-:111..11111!,17lJ L1m.11'!11 u~qJqJ141-:i 

(2) ~f 'U ~1-:Jvl el-:! 1.XaV16 LL'1~fl11lJ'J1lJjjele)'U~ fl'U~f 'U~7-:J'J7V~'l.J~vl el-:Jb '1f 1v11b 'U Wl1'U 1 'LI?t tl 1'U~ 
" " 

flel?f ~1-:Jb~V1 fl'U 

(3) ~f'U~1-:ii1v,u1~uijuMmlJR1LL1..1~tl1'1.lel-:i nw.n. 

(4) ~f 'U~1-:ivi' el -:i tJ ijuM\i\1lJVI"' n Ln rusvi f11'.l''U ~v,11~ (lln711111um 1ll'\J '1el\9lD v 1 'LI n 7'.l''\117-:J 11..1 

G'f7Vlfo~fo41-:i "t-1.~. 2566 !,11lJ~ nW.fl. fl1Vl'U\9l 
" 
4. n7'Jlij\9l'Vl7'11LL'1::1~vh 

n7';i~\9lVl1\11 bb'1~ 1 Wiil1L ~el1'U-:J1'Uflel?l11-:J!,J1 lJ'U';i~n')(ll 'J7fl1~1-:Ji1 ~1'\J~7-:Jvlel-:Jf '\J~\9l'1lel'\J 
V V \I 

1uf11T~l\9lVl7bel-:J~-:J a'U 

5. n7';ilij\9l'Vl116'1\9le>tJmru ' . 
1?1(11 el'U mru~1-ul 'U f11'Jflel?f 11-:J 1.X~f'U~1-:J b 'U'U~ ~(llVl7LeJ,n~-:ii'U b(ll Vvl el-:! ~(11V!11 ?l\9lel'U mru 

, , \I 'U 'I , 

zj,:iijflrum'V-l 1~~1n11lJ1m,51'U~ nw.n. r\'1V1'U\9l H vmi''U ?17Vel'1fouuu'l.l'U7\9l 400 m11-:iiJ'1~Lllm nl'J.n. 
' .. " 

.J~ L 'U'U~v11 L 'U'U f11'J~\9lVl11 it .X fl'\J ~f '\J~1-:J 
" " 

s.11?1\9lel'\Jmru1uci1'U~ nw.n. L'Uu~~\9lm1.X , , " 
(1) fl11lJV11?11V 1 wiil1~ nw.n. '<ij(ll'\•'!11.X'1~R1'U1fi,l''il7m~v ~'V11-:J!,17lJLL '\J'U~flel?l11-:J.J~-:J 

'l.lel-:J?l7m~'\J'\J?l7Vci-:i!,17lJ Lb 'U1';i1'\J L\9lV.J~G'l1';iel-:J 1-XBn1elV'1~ 4 (~) '11\/!1'\J';i~m~Vlci el't.!V1'U'l.lel-:J?l1V 1 wiil1 

mn~f'U~1-:J\l~vlel-:J1'U?t1c.i1 Wiil1bii'Un171"111llc.111~ nw.n . '<ij\9l'Vl71 i ~f'U~7-:J.J~\llel-:J b 'UU~ f'U~\9l'1lel'U 
" " " 

ci1'U~ Liiui1Lel-:J (1 off'1feli1mru nw.n. ~\9lVl1?11c.l 1 l'Jii11) 

(2) f11';jf'\Jllel'\J1?1\9lelUmru~ nw.n. '<ij\9)'\1171.X ~f'U~1-:J?l1l.11';itlM(ll\Jle)bb'1~v11L'U'Uf11';i 
, ' " 

'\117 L~el-:J'l.lelf'Ullel'\J1?1~~'\Jmru1111.;i1nA"'-:ii?t~'l.lel-:J nw.n. 1 'U:'U~~1'Ut!'U I L\91Vvlel-:itl1v,"' ntJ1~nuL U'U 

L~'U?f(llVl1elVllJ-:J~elJ1tJ1~n'U'l.lel-:!5'U1fl1';i"t-17ru611V1'U'\J';i~LVl~ (mlJLL'U'UWel-fll'l.lel-:J nw.n.) V11el~\9l'\111'U'J~fl'U 

1'U1~J1V';i~'\J~f'U~'1'U'J~Lc.1611UL'U'U nw.n. (L.;J';in';i';ilJ e)flflDV elUMLV!~bL'1~~'U '1 L'U't.!\ll't.!) 1'LI1-:Jb~'U1~uelcJ , '\J , , 

ffJ1lJ'1f'l1'1.lel-:J1?1\9lel'U mru~~-ru~1-:ifu 1 u1 't.!bb\J\'1~-:J1't.!bb'1~ nw.n . .J~A'UVI"' n'\J'J~fl't.! 1 m(llcJ 1~i1\9lelnL dc.1 
" , , '\I 

b~el nw [). folJel'\J-:J 7'Ut!'Utl n (Pl el-:Jfl'J'\J ()1'ULL~1 ~-:id ~-r 'U~1-:J .;i~ar el-:! Lb~ -:J';i1 c.lzjmfo 'Vl'UVl1el~~1111f '\J 
'U 'U \I 'U 

llel'UV!ll1 v 1 u f11'.l' f '\J lJ el'\J1?1 (11 el'\J m ru1111 c.1 L(ll v i1v1tT-:i~ellJ el'\J O'U 'Vl~~1v L 'U'UG'f 7 ri' ru "t-11elll~-:ici-:i(ll1 el ci 1-:i ' ' .., 
m v~elzjB 1-X nw.n. Vl '.l'7'\J riB'U~1-:iv11!1 LL'1~ .;i~vi' B-:J'<ij(ll'\117 LL~'U n11v-\'1 L u'U n11'1i1-:i1~ v~ nmLL'1~'\J~lJ1 ru 

1?1~~'\Jm~~.J~'l.lmun1.X~fl1'\J~lJ-:J1'U'l.lel-:J nl'J.n . !,l';i1\l?lel'UflB'Un}11i1?t~i!u 11~U8Vn17 15 (a'U.X7) 

,,..----.;\i -..M'EJlJ~-:J~ \9lVl1'\1-11Vl'U~ 1 tJf '\J1?1\9lel'U mru LL'1~ ~el11 f11'J1'\JlJ el'UtJ'U~{'U ~1-:J 1111folJel'\Jtl n\118-:Jbb~1 
\,~ ,, '\I 'U 
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(3) i' Ml BU fl 'HU~ bu fl hJ er -ru ~ 1-:JI)) e:i-:itl 11 uimnu 1 n 'U ?I '11'U ~ ~ u '1 e) ~ il EJ bb'1 ~ij 
' ' " 

b~1'1111.J7~~bb'1 -YY-:id n'WJl . ?l-:J1'U~'Ylfi~lil~'Wlil7'iru71'i½LUfl')?l~eJUmru'11'\,jfo 1-V-:Jl'U 1<i1l~Ln'U 30 (?11:W~'\.J) 
" '' 

')'U 1 t1n-Hu~i1i'?1~Bumru~LUfl 1uL'l/l~e)liJ1flfl7j1'V-:i7'W er-ru~7-:JliJ~\))el-:JiJ7i.'f-:JA'Url~-:J~?l~'Uel-:J mfo. f1el'U 
'I 'I 'V , 

n11i.'l-:i:welu-:11m1~?1~vf 1v 1 t1?1m-w~?1:wu"Jru '1111 fli'?1~elumru~-:in~11i1"J~?1ruV11v er-ru~1-:ilil~l))el-:1'1J~ 1-v 
" \I 'I 'I 'I '\J It.I 'V 

ri1i'?f ~(,)1m1mmm~1mu6'1-:i'Ylt1'Ue:i-:i fl'WJl. ru u~L u fllilt1mu '11tl 'Vl~el ~'UEJel:W 1 iX fl'WJl. im1t1~-:irn=111 
' .. ' 

Belfllil7flA1~1-:J~er-ru~1-:iliJ~ 1vi'folil7fl fl'WJl. 
" 
(4) '1½1:w:wtiXer-ru~1-:itl1i'?1~elUfl1ru~ n-wn . ~~in1'1½-YYrn:w~V1~elu1-:ii.'l1t11uV11 

" '' 
~'1U'J~ fo'1J'W?l1'U(,l'U 'Vl~mhmhEJ~1EJ bblil fl 1 '1½nuuriri"1t'WL 'U'UB'U'U1~ 

' 
(5) fl1'i~~\?le:Jbb'1~\911b 'U'Ufll'i'Uelfo:Wel'\.J'J?l~elU mru~-:Jfl~11 'Uel-ru 1vi'~ri~-:J~?I~~ mfo. 

'' ' 
f11'Vl'U vi H sS-:i rl~ -:i~ ?I~~-:) fl~11 Ii) ~e) v1 'U t'U~ (,17:W~ fl'W Jl. fll'Vltlvil-1 LL'1 ~fllj\911 b 'U'U fl1'i'1J el-r'\.J:Wel'\.J'J?I~ 

' " ' 
elUmru~-:Jfl~71\))el-:Jb U'U 1 U\,17:Uiel (2) 
' 

(6) fl7'i\911b'U'Ufl7'i'Uel,r'\.J:Wel'\.J'J?l~elUmruLL6'1~fl7'i'IM1-:J'J?l~elUfl1ru~-:ifl~11 lillflrl~-:J~?I~~ 
, 'I 'I , 'I 

fl'WJl. fll'Vl'U~ 1 ,j1 UfJ-:Jt'U~f1eJ?l~1-:J 1 'Ulil~\?11-:J 67 '1t1 b'U'Url11:W,r '\.J~~'lfe:J'\.J'tlv-:Jer-ru~1-:i'VY-:1V1:W~ 
' I " 

5.2 ')?f~Bumru?11'U~er-ru~1-:JL'U'Uer~~'Vl1 
, , \I '\J 

(1) i' ?I~ elU mru ?11 'U~ er-ru ~ 1-:J b U'Uer '1 ~'11111,)B-:J~fHU.fl 1'W 1~ ~ 1 fl') 1lJ1(,l 'i~l'U~ fl'W.fl. 
'I 'I \I \I 'I 6-1 

f11'Vl'U~ 1 n 'U Lb '\.J'\.J 'JU bb'1~'i1EJ'1~ LB EJ~LU'W1~-:11'W (Drawings & Specifications) sS-:iliJ~l))el-:Jb U'U'1Jel-:J1 VI~ 
" 

~fj-:J h]LriEJ b'tl-:11'UlJ1f1e)'Ubb'1~ 1vi'-r'\.Jfl1'i(,l'i11il?lv'\.Jrlru.fl1'Wlil1fl fl'WJl. nvt1tl11 u1 'V-:Jl'U 
' 

1 'U fl7 j(,l j11iJ?lel'\.Jrl ru.n 1'W'Uru~'Yl1 fll'i~ ~ (,11'1~ m.J m rui.'l1t1~er-r'\.J ~ 1-:1'1 ~'1111 fl'W.fl. 
'I 'I , 'V 

el1'11il ~ L i11 u m1 Iii m~u1t1 fll'i ~ ~(,) LL"1 ~ fl11r11 u ri:w ri run 1-w~1 'i-:i-:i 1t11vi'Jh m~ el L?l~lillt1 m~u1t1 fl 7'l 
' ' 

~~ \,l bb'11 er-ru ~1-:Jlil ~ll1B-:11 ,X fl'WJl. 'Yl 'i1'\.J bb'1~ fl'W Jl. Iii ~'1'11 fl 1'ii.'fl.ll'l 1el ~1-:J'\.J 1 il ru .;j b ~ el'Yl 1 fll 'i'Yl ~?I v'\.J 
" ' 

ru 1 j-:J-:Jl'U~ ~~(,11 'UU'i~ b 'YlPl '17'111-r'\.J'\.J1il ru'Yi~ ~1'Wfl7'i'Yl~?IB'\.J ti fl~ v-:Jbb'1 ~-ru 1 TI 'V-:Jl'U 1vi' er-ru~7-:Jlil ~(,1e)-:J 
" " 

'\.J'i'ilil'i1'\.J'lfo 'i~'\.Jzjel/b'1'U~~'U fll'i~~\,l 'J'W b~el'U U '17'U1'U~~~\,l Lrn~t'U 67 bb'11i.'f-:J1Ufl-:Jrl~-:J~?I~ 
, " , I , 

~'\111.J 1-:J 1'U'1Jel-:Jer-ru ~ 1-:J b ~ tJj el fll'i'U 'i~ fl el'\.J bb'1 ~~ ~ ~ -:i A11 'V~ 1 EJ ~ Ln~t'U ~ '1 el~ fl'i~ '\.J 1'U fl1'l 1 t1i1i el d 
" 

b U'UJl 1'i~~ er-ru ~1-:J ll1 el-:J\911 b 'U'Ufl1'ibel-:J'YY-:iit1 
'U 

(2) fl'WJl. ?l-:J1'U~'Ylfi~lil~ b i11 u \911 b 'U'W fl1 'i?llJl,)1el Vl-:11?1~ B'U mru~ er-ru ~1-:1'1~'1111lJ1 
'I 'I , 'IJ 

' ' ' ru rl~ -:I~ ?I~ '1J e:J-:J er -ru ~ 1-:ivi '1111.J 1-:J 1'U b .y; el 'Yl 1 fl 7 'J \,l j'J Iii ?I el '\.J bb'1 ~ 'VI~ '1 €1-:J rl ru Jl 1 'W \,11:Wvi er f '\.J ~1-:J -ru 'i e:J-:J 
'I \I 'I " 

i-:i 1 'W 'Yl 1-:J ?11JJ qJ bb'1 ~ b 'W'Yl 1-:J b 'Yl rl'U rl 1vi'VJ fl'U 'i ~ fl 1'i '11'U 'i1 fl!) 171 ?I~~ 'U fl'i ru ~ ~,r'\.J ~1-:JiJ 7:W 11 'V-:J 1'U 

1~(,lj-:J(,)1ll'J7EJ'1~ LBEJ~~j~'\.J 11 fl'WJl. 'Yl'i-:J~'Ylfi~lil~ 1,xer-ru~1-:i~utl11M1e:iumru'1t1 fl~'\.J 1~v b ~1~?1~ 
'I '\.I 'I 'I 'I 

~Ii) ~'Yl 11v11~ EJ fl'W Jl. 1~ ll1 el-:J'1J ~ b '1J EJ A 1 b~ EJ'VI 1 EJ'Vl~e) Al 1 'V~ 1 EJ 1 iX bb\?1 u 'i~ fl1 'i 1~-vr-:iit1 -YY-:id1 ,x \911 b 'W'U fl 1'i 

'Vl~?leltJ(,)7lJ~'i~'41 'U Specifications 

6. n11~~V11~\~t11"!J1ru1t1~1t1 
'U ., 

6.1 er-ru ~1-:J\,le)-:1'1~ 1 iX£1er b zj tl1'1J7ru 1t1-:i1t11~v LU'W1~€JV7-:J~-:J-:J1'U'U 'i~flel'\.J bb'1~~~~-:Jel'U mru 
\I 'lJ V 'I 

-:i1t1'Yl~?IB'\.J LL6'1~-:i1t1tt1 1 ~ fl'WJl . 'Wlil11ru111£1r111mhri'ty 1v1EJl)1€J-:J?1-:i'll1~1~LL6'1~'i1tJ6'1~LBEJ~'tle:i-:i 

erbzj81"117ru1'1½ fl'W.n.1-i½m1m~'U'1Jel'\.JelV1-:JlJe)EJ 60 (V!fl~'\.J) 1'W ri0mi1\917b'U'Ufl7'i 
" " 

6. 2 er-ru ~1-:Jll1e:J-:Ji1\,)1 Lb 'Yl'U~ ?17:Wl'iti'U'i~ ?17'U-:J7'U f)e)?\~1-.1-YYw1:w~U'i~ '17 el V ru ?I til'U~ f1el ?1{1--1 
" " 

~ -ru~1-:ill1e:i-:ii1imm m:w-w1~11'1Jutyty1iimm Vj_Pl. 2542 
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7. bb~'Ufl7'j\111bil'U.:J1'U bbl;l::j::ti::na11m.:Jfl7'j 

7.1 fi~nnu11,1a,:i~(,]VJ1bbe-J'Ufl1'.iV11-'.l1'Um1~I11cl1'u 30 ('11:IJ~'U) l'U U'lJ'1(91'11fl1'U'1-'.l'U1JJ " .., .., 

1 'U ~ru ru1 1(,1 cl~(,]VJ7bbe-J'U fl11v\'1.:i1'Um:1J LB fl '17'.iu 'U'UV11mafl'11nh::m(91'.i7fl7Bb~flVl'.iB'Ll flJ b 11..Jbb~ .., .., 

d]'Ufl'.illifl1W1l7 ~ruru7B1cl1l-Jbf1'U 90 (bn7~'U) 1'U Vl~B~ruru1~1J'NL~t11lJbn'U 500,000. - (~1bb'1'U) 'U1Vl 
'IJ '-' 'I V V 

J.:id bbe-J'Ufl7'.iV17.:J7'U(il.:Jfl~111 ~~m D'UbBfl'11'.i~1'UV1t.:i'Ua.:i~ruru1 ., ., 

7. 2 eH''lJ'•~'1.:i'1tl,]B.:J'U1 'U\.h.:J bbe-J'U.:J7'U 1 ~ b D'U'U '1'1'\J'U bb'1::Vl'UV11'U'U1'Ub u~ cl'Uv11:1Jfl11:1Jb'M:IJ1t'1:IJ 
" ' ' 

V!~Bv11:IJ~ ~e)7'U1 cl fl1'.i 1fl'.i-'.lfl7'.ilJf17i.:i bb~'1tl,l a.:i 1lJ bu~ cl'Wbb U'1-'.l b 1'11i'U'1(91.:J7'Uv11:1Jb1B'U 1 'U fl1'.i'UB 
" ' 

Vl'U V11'Ubbe.J'W.:J1'U 1(,1 11 'Ufl7'.ii1'1tl,1B-'.l bb{i'.:i 1 ~~eJ1'W1tJfl7'.i 1m.:ifl7'.iVl'n'U 

7 .3 1 'U mru ~ e.J '1 fl 1'.i~ 1 b il'U .:J7'U '1J B.:J~ 1'U4 7-:J~ 1'ij7 n11bbe.J'U.:J1'U'U '1 '1'\J'U ~f 'U{f 1.:i'1t\>1 B-'.l 
" ' " 

U1'U u '.i-'.lbbe.J 'U-'.l7'U (911:IJ'LJ B 7 .2 bb'1:: b'1'U B16 fl1'.i~'1:: '11:IJ1'.it1~7b'Ll 'U fl 7'.i 1 ~bb~1 b'1 ~'1 v11:IJ bbe.J'U-'.l7'U 1~ 
' 

1JJ17'1:: L li'Ufl7'.i b ~mhm'U'U flflm m fl7'.i L ~:1Ji11:IJ.:i m1v\'1.:i1'Ufl7'.i b ~lJ'<il1'UTUbfl~B.:i:wmfl~B.:i~ m "1'11 
' 

1vi tJ~1'U{i'1.:i'1::1,1a.:i1'lJ~(,l'I/B'U 1 'Ur111 izj1tJ~b ~:1JtuJ.:iV1:1J(,1 
" 

7.4 b~a1~.:i1'Una'111.:i bb~lb'1~'1m:1Jn1V!'U(,lb'J'11 bb'1::bbm'Uut1Jm~u'1'.i'.ifl~1.:i 1 ~1'U41.:i 

l,lB-'.l~(,11 ~:Wfl7'.iU '.it'l!:IJ i1:IJ'.itV!11.:J fl'Wfl. bb'1t~1 'U41.:iv1 '1 B(91'1'U~~ b~cl1'LJB-'.l(1].:Ji1 
' " " 

(1) fl7'.iU'.it'/llJ~Vl'U7.:J1'U (Sit e Meeting) V!1B1'Ufl'.iru~ bf1(,l'Uq]V!1~U'1'.i'.iflV171~ 
I lJ I 0 

nu '17 'I! 1 m 1 m Vl'U (,1 

(2) U'.it'/l:IJU'.it'<il7b~€l'U (Monthly Progress Meeting) b~B~(91v11:1Jfl17:1Jfl71Vl'W7 

'!J€l .:J.:J7 'Ui!'U 1(91 cl fl 7 VI 'U (91 ')'U ~ bb tl 'U 'El'U 1 'U bb ~ '1 t b~ €1 'U ;,:i ~·fo 4 7.:J'1 :tljj B -'.l~ (91 vi 1 '.i 1 cl .:J7'U fl 17:IJ fl11 V!'U 7 
" 

U'.i:t'17 b~B'U~1 cl 

(3) U'.i:t'/l:IJU'.it'<il1~U(911-i,;~Vl'W7.:J7'U (Weekly Site Meeting) bD'Ufl1'.iU'.it'/l:IJ'.i:tVl17.:J 

~fl1'Ufl:IJ.:J7'Ulb'1:t~1 'U{f 1.:i b ~€J~(,lv17:IJ.:i7'U€l ~7-:J 1fl~:a(,1 
" ' " 

( 4) U'.it'l!:IJ bv1~tJ:IJfl17:1JYJ1 'ElJJ ria'U fl7'.iV1(91 '1 a.:izj1 vm:: bb'11 'W-Yhb '1!7~'.it'U'U'U €1.:J fl'Wn. 
' " 

8. fl7 'ffl'JU fUJ fl Wil TV-M 1'U • • 
fl7 '.ifll'U flllfl run 7YJ .:J7'U b ti 'U fl17:IJ 1'U ~ (91'1/'EJ'U '!)€).:J~fo {f 7,:i bb~ b 'W cl.:J ~ b~ fJ1 J.:i1 'U~ 7'U .:J1 'U 

'I 'I 'V 'V 

11'11 fl'j'j:IJ€)€Jflbb 'U'U fl rumYJ'U e),:j')~(,]BU m ru~ ~(,]V!7 'V1 fl~tfl7'.iV17.:J7'U'U€l.:J'Uflfl'11 fl'.i'UB.:J~1'U{i'1.:i bfl~'El.:J:W €) 
'I , 'I , 'V 

bfl ~B-'.l ~ fl'.i~tJ7:IJ11 i v1'1B(91'1'Ufl'.i:t'U1'U fl7'.iV11-'.l1'Ubb'1:t fl1 '.i'U ~V!7'.i 1fl'.i.:J fl7'.i 

fl7'.i 1 ~fl17:IJ b ~'U 'Ii BU bb 'U'Ubb'1 :t b'El fl ~1'.i bb'1 :t/V! 1€1 fl7'.i~ '.i1\I ~ €l'U.:J1 'U bb'1 t/V!~B fl 7'.i b 'LJ1 i1:1J 

LD'UYJtJ1'U 1 'Ufl7'.iV1(91'1€J'U~1.:i 1 'U'El.:J fl'Wil. Vl1Bl?11 Lb Vl'U~ fl 'W fl. bb~.:it.:i bb'1::/V11€l fl1'.iV1(91'1€J'U 1(,ltJ fl'V'ln. 

1JJ:we.J'11 ~fl11:IJ1'lJ~(,1'1)€J'U'tJ€J.:J~1'U41.:iV1:1J(,11 u 
" 

9. fl1'jfl'J'Um.JflW.flTVHu'Vn::.:i1'U 
' ' 

9 .1 ~1u47-:Jl,]€),:j~ (91V17'.i7tJ fl7'.ibb 'U'U11(91 b'Elflal'.i bb~(,1,:j'LJ€Jll'1Vl1-'.lb Vlfl'U fl v1'1 €J(,1\J'U'.i7fJ fl1'.if11'U1 ru 
" " 

(m:IJ List of Drawings and Documents for Submittal) ~(91~.:J n'Y'l.n . 1~fl11:1Jb~'U'l!€l'U V!7flbb'U'Ubb'1:t 

bB fl ~1 '.i(il.:J fl~ 111,1 €1-'.l 1~ 1'U fl 7 '.i bb m 'IJ 1(91 tJ ~ 1'U 41.:i ~ 1'U 41-:Jl,l €1.:JVl 1 b 'W'U fl1 '.i bb m '!J bb'1 t ~ (91~ .:i1 ~ fl 'Y'I fl. 
" " 

mtJ1'U 28 (~~'UbbU(,1) 1'U U'U'1(91\J1fl1'Um~1'Ubb~.:J'11fl fl'Wil. 

fl'Y'l fl. '1:t~1b'U'Ufl1'.i~'iil1'.iru7bb'1:tbb4.:i e.J '11~~1'U{i'1.:iV1'.i1'U.fl7fJ1'U 28 (~~'UbbU(,1) 1'U 
" 

uu '1(,l'iiJ 1fl1u~1~1'U b'Elfl'11'.i'iil7 fl~fo41.:i Vl7flfl'.i'U n1vt'U(,1 bb~1 ~1u~1.:iv.:iiJ1~1'U Lb {i'.:ie.J'1(1].:J fl~11 ~fo41.:i 
" " " 

~7lJ1'.i()tJ1 b'El fl~7'.i(il.:Jfl~111 u1 'Ul. 'U fl7'.i f1€l'111-'.l 1~ 1(,1 tJ fl7'.ifl1'Ufl:1Jflrufl1YJ.:J1'UV-'.lfl-'.l bD'Ufl17JJ{'U ~(,l'U'EJ'U 
' ' 



( 
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9.2 ~-r'\J'<ij\:J\,lel-:J~vlYl1LLl!-ltM1'1.J~V)~-:J LL'1~LLl!-J 'I.J-:J1'1.J'Vlvl~eJU (Test Plan) -w·fa:w.ffw.rnUfll'.i 
IJ 

v)7 Luu fl7'.i~vl~-:J LL'1~'Vlvl?lel'U'lJeJ-:J~'tJm'1h~-:i'lll:wvi i-:ifl7'.i'Vlvl?lel'U ru vil!-l~\i1 (Factory Acceptance ·Te.st) ·· · 

LL'1~fl1'.i'Vlvl?lel'U~'lll1.J1-:J1'1.J (Site Test) 1~ fl'V'J.n. ~'11'.i(Ulf)e)'I.Jfll'.iL~:W-:Jl'U 

10. fll~H'U~tl'Ubb 'UG'l•HLm "!J'U~:W1ru'31'U 
' ' 

'111'1-:J'17 flvi ~{u t1-:i YJ7 fl1 '.i~ 7'.i1 '1\i1 '.i1 '1?1 el'Uu~mru-:i1u L1 ffU 1el cmi1 '111 lfl~ fl 11 L 'tJ ~ cl'UbL 'tJ '1-:J 
'U 

V!1eJLLm'lJ\fimrunu 1>11tlb'lll\i11vinm:w ~{ut1-:J'1~\9lel-:JL?l'I.Jelb'lll\i1l!-J'11~ fl'V'Jfl. Yl'.il'U LtlU'11cJ~mmJBfl'l'.J-'.i 
' 'U ' 

1vim ~1~avi LL'1~'1~ m~Y1111>1L~B 11>11'ueluru1\i1'17fl fl'V'J.n . LLi1 
' ' V 

1 u '.i~'lll'J 1-:J fll '.i f)el a-!1-:i '1111 fl ~{'U t 1-:J\,l el-:J fll'.i'lJtl Lbfll 'lJ L 'U~ cl Ubb 'U'1-:J-:J1'Ub ~ el 1 ~ fll'.i ri el ai 1-:J 
IJ 

'1~ m fl~U Vl1elb 'lll\i11vi n m:w B'Ub U'Ub '111(,11 ~ '.i1A1 A 1 ri tl?f 11-:J L ~:wtu ~fo t 1-:J~el-:J L 'llu~ elel fl fi11 'IJ~1 cl bel-:J 
, , 'U \I 

1vi cl fll '.i L 'U~ cJULL 'U'1-:J#J-:J fl~ 11'1~ ~ el-:J 11>1{'U fll'.i L ~U'lJel'U '11 fl fl'V'J.fl. f)eJ'I.J 

1u'.i~'lll11-:Jfl1'.if1tl6'111-:J mru~ fl 'V'J .fl. L'llu~i-:JLLm'lJ ,.,,1flY111~A1f1el?li1-:iL~:W~U '1111eJ'1vl'1-:J 
'U 

fl1'.i\i1fl'1-:J'.i7rn 1 i1fivi11fl1~el'lllt11clm:wiqiqi1 '1117fl bJ~11fl1~el'lllt11c11~\i1fl'1-:J'.i7fl7nu ru ,1vit!u 

'llllfl:W '1fl1'.i1:W\i11:Wi ruru1~fl1'.iL 'U~ cJU LL 'U'1-:J 1 i-,~7 L Du fll'.i fl'UVl~fl'U'.i~nui ruru1#i'-:ii1 
\J V V V V 

( 1) mru:W'1fl1'.i1:W'lJel-:Jiru ru7'1vl'1 -:J ~1''Ut1-:ia1l.17'.i'11.J 1'1116'1 fl'U '.i~nui ru ru7Q1J'U 1 mJ :I..J1'lJel 
\I V V \J V V 

L'U ~ cl'I.J fl'U'III~ fl'U '.i~ flUiru ru1~ fl'V'Jfl. 8vl ~el 111.1>1 Vil fl~{ u47-:J'1 ~ 1'1l'lll'1fl'U '.i~ flUiru ru 1V111J Le'lml1 '.i 
V V '\J V V 

'U'.i!:n':J~'.i1fl16Ue'l 1.4 (2) ;g,:iiJ1 'limnDUfl1'.ib1mL'iA-:JL~cJ'JflUna1:1..J1'.it:lfl'.i~Yll 1~ 

(2) mrum1Al'.i'J:W'lJel-:Ji ruru1 L ~:w~u ~ {'U41-:J'1~\,l e)-:Jv)1L'U 'Ufll'H~:W:W '1 A 1'111~ fl'U'.i~ nui ru ru1 
\J V V '\J \I V V 

1 ~LU'U 1 'U\i11:W~f11'111'Uvl 111 'Ube'lfl611'.i'U'.i::m~'.i1fl161Je) 7 fl1'.iVJ1aruru1~1.:irieJ~i1.:i ., ., 

11. n11ueJm~naruru1~1-:i 1~tl~·:h~1.:i 
., ., 'IJ 

fl 'V'J.fl. ?l-:J'JU~'VlB1 'Ufl l '.i'UelflL~fliqiqi1t1-:ivr-:i'lll:Wvl'lll1eJU1-:J~1'U nm 1~nb\11 'VllflL'llt11'tJ\i11:W 

LVlvl 1vlL'lll\i1'111~-:JVl1elJ-:i'lll:Wvl#i'-:Ji1 
' ' 

11.1 ~1'u41-:iLLavi-:i1 i-,L~m'llu~m~~1-:iivi11 hJa1:w11'1'tJij,1~mm1elu 1'1Jiqiqi1t1-:i 11>1 

eJ'Ubtl'Ul!-J'1 Lacl'lll1tlbLf1 fl 'V'J.fl. 

11.2 ~1'm11-:i 1l-ia1m1'1~1Lilu -:i1u1~LLi1 L?l~'1mmbl!-l'U-:J7'U~elcl '1m'llm 'lll\i11 ~L ~e:i 1~11 
'U ' 

~1''Ut1-:i 1l-imm'.i'1~1LU'Ufl1'.i 1 ~ LLi'J L?l~'1\i11:Wf11Vl'UvlL 1'11'.i1:W'lJel-:JJruru1 B'U'1~~l!-lmacJ'l/l1cJ~el fl'V'Jfl . 
'IJ V V 

11.3 ~1''U~1-:i1l-iuij,1~(,11m1m..11'lJfl1'.it1-:i'li1-:i \i11:w-ve:i 1s 

11.4 ~ {'U ~1-:J'III cl V)-:J l'U 1vi cJ 1l-i~ ?11 b 'Ill (,1 B'U f)'J '.i '1111 m.J 11 a vlel 'Um ru fl 1 '.i ri el?l 11-:J el el fl '11 fl 
'U , \ , , 

'1mu~riela11-:i 1viv 1l-i~a1L 'lll\i1B'Ufl1'.i 
' 

11.5 '11'\.J'J'UL1'UA1'U1''U'.i1:WLfl'U1tlcl'1~ 10 (~'U) 'lJel-:J1 -:J L1'U\i11:Wi'1]qJ1~1-:J 

1 um1i1 L~B~1'u41-:J 1~-r'U belfl ?17 '.iLL t-:im 1:W'11'U-:J 1 'Wfll'.iUeJ m~ fl-:Jl'U \i11:Wiru ru1 LLi 1 ~-r'Ut 1-:J 
'\J V V 'U 

'1~ \91 e)-:J VI clvl'U f11J~ -:J 1'1.J~ (1 fl'U el flL~ flvr-:J'lll:Wvl 1 'W'lA'Uvi cl flL 1'U-:J1'U~ fl'V'Jfl. L ~'1..111'11 L tJ 'U ~ el -:J~l L U'U~el 1 ,J 
' ':,..J IJ 

'lJru ~ L~ cl'J fl'U~{u 41-:i'1 ~ ~ el-:JcJ fl L~ fl~'U 5~ l!,J fl~u1 'U fll '.i~ vite:i-r avi '.i1lJ ~-:J~-:J~l-:J., ~ b~ cl1'1Je)-:Jfl'U 
\I \I , I 

fl1'.iv11 L 'U'U-:J1'U\i11l-li qJ qi1J-:i'lll:W vl 1 'W'lA'Uvi 

~f 'U t 1-:J'1 ~ \,1 el-:J{ueJ vl'lJeJ'U ~ €lfl11lJ La cl'llll cl;g-:J Lfl ~'11 flfl 1'.i~ ~{u t 1-:J 1lJ eJ 1 '1~ 7 L 'U 'U fll'.i 
IJ 'U 

\i11l.li ruru1V1~el m::Y11 eJ vi L1elu 1 'lJ'1'UL 'llm 'lll\i11 ~\,l el-:J v m~ fli ruru1 
V V 1 V V 

fl'V'J.fl. el1'1~'17'.iru7~1L 'U'U fl1'.iv1el-:J1€l-:JL1cl flfl1LaclVl1cJ V11B'U{'U'1vlL1'U~'1~\,lel-:J'1l1'.i~ 1 i-,nu 

~-ru i 1-:J Vl~e)~fl'11 m1u J1u '.i~ fl'U LL'1~ el1'11 'IJ~'Vl Bu1-:i~1U'lll~elvY-:im.Jvl L~ cJ fl Al La E.1'1111 cl\i11lJ~ ~-ru i 1-:J 
'IJ IJ 

r-1h~~~ l!-l fl~u el~ n11>1 
' .....,,lJ./ IJ IJ 
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12. nTi 9leJeJ1llaruru1 . ., ., 
1'Un'HU~~{u-;j\:i?i-:imru-:nu~1-u11 tlffi1~n1V1'U~ 11v111J~ru ru1 u~1~mJ 1 'W'lJeJ'\J~1cJ~~::tlfu 

'-I V V ~ 

1v1m1Jn 11 vimcJ L61f'W LUtJL'V'l 17::LV1v1?l~1acJ vi1mllm'V'l11::r1111J~~ vi1e:ir1111J'V'lf1'V'l';JeJ-:l'lJeJ-:l n'V'lfl. ';,J •• 

'\111eJjjn11LLm 'lJ11cJ m1~i-:i'11-:l ~'j'\J'11.:JeJ1~{ei-:i'lJeJ\Ple) f)~fl . 1~jjf)11\PleJeJ1cJ'1ruru11vi' 
'-I 1 V V 

13. V1'W-:iiifofu1e1-:i r-.16lnu 

m cJvt~ -:i~1 n~~,r u -;j'1-:i 1v1~1 L 'U'W m1 rie:i?l{1-:i LL~1 L?l~~sX.:iviiJ~ ~7'Wf111'Yl~?l m.J L U'W~ L1 cJu{e:i cJ 
" 

LLi;'l ::~~?Isl As Buil t Drawino LU 'LI 'Uelll 1;10 L~ n 'Yl 1 el'U na 1 'LI 1,J LL '\J '\J PDF file (Portable Document 
~ " " 

Format) Lbi;'l:: AutoCAD file tJ11J?ln1;1 DWG ~.:JVlll~ ~7'U1'U 2 (mM) 'll~ 'V'l{eJlJ~~'v11'Wfl~'Yl1.:JfllJl'l7?lv1{ 
' . " 

·1rn.:i ?tm-u / L?l7 LL'1::?l1v?i-:i zj,:i\i1ei.:ii111v1;1::LBcJ~LL1;1::1'LlLL'\J'\JLU'W1i.Jv11iJ~ n~fl. n1V1'U~ 1~cJ n'V'lfl. 
" ., 

0 ~ V I d d V ti V t.t O ,=:. 

~::~ 1 b 'U'U n 11v111 ~ i;'je)U.:Jl'U'YlslVllJ~ Vil f)'V'j'\J'J lll 11cJ i;'l:: be) v~ flf) (,]e),:j fl j'IJ fl'J'U v111Ji;'l ru ru 1~ 1.:J ~:: ~ 1L'U'Wn11 " ., ., 
€lelf1Vl'U.:J~eJfo1e:i.:ir-.J1;1-:i1'Um1riei?l{1-:i (Provisional Acceptance Certificate (PAC)) 1 ~n'\.J~'j'\J'11sl 

14. n1 j~ ~\'1TU1 ll bb6l::v11j1.:J bbr-.J'U n1j fle)lil~1 .:Jbb6l ::~~i-:im.J mru • 
~'j'\.J~1.:J~::\i1e)sl~~'vl 1U 1V b ~ el'U 1:: f)ll'l bbi;'l~sl11 cJ f111 sl1'U'11sl LVlll 11 'Wr1{-:id 1 'W bb~'WU 1 cJ 
" 

i.J1::ml'l'lJ'U1~ 1.20 x 2.40L1Jv111~b~'W1~vi~ L~'Wei~1.:ii!e:iv~1 '\.rn..1 2 (?te:i-:i) u1cJ ru u~L1ru~~ L~ll\i1'W 
' 

LL1;1 ::~~i'W?t~ 1m.:i m1~~1 L 'U'W m1 rie:i?l{1 -:i.:i1'Wv11iia ruru1 1~ vi1imn 7ll~.:id 
1' " V 11,J 

0 0 

~, ,Jriu4'!~,~ 
tfon ru~1'J .,~ ., 
~')'lJ.:)1~ 

'i::u::nn, 
fi11iuaf 1~ 

~~~ 10 ~1'. iib1) 

2.40 ~~n,,,1il~i.i 11~~1~1.\'wt\ ~1 5 ~~- ;;1, 1 

1.90 

:::: -. : ·_:·:. ·:.·:.:::::: :: : : :·. ·. :: : ·. ·_: :::: ::: :: :·_-_: ::·. :: : : :::::::::: ::·~. -,--,-~,~1i1runt.Jrtrn{1-1 

:::::::::·_-_::·.: :::::::: ::::: :::::::::::::::::::·_:::::::·_ ::·.:::: ::;+ -+-1f--- ~u 't>utj~,rl>~'i.l ~{ g:J°lr.J"lCJ\MJ\ Y.1:~~,-;. 

:: : : :: : : : : : : : : : : :: : : : : : : : : : : :: : :·. : :: : : : ::: : : : ·.: :: :: ·.::: ·_: : ·_: ·_::' : : ·.~ -+-1-~•LJel 1~, 1~lJ&1 Ull~e~eos11 ~,~.,1!~ 

~ fl 1'U ~ )J ~, U ·_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-.-_-_ ·_-_-~, --t-+-iic,~v,u, ~ 01~11.ni.,m ~q~ 1', '!lJ nu 

rint1f1~911lll,i'i~n,, ...... {'i.;:,1,!i\imliH'IJ.~,1anr.4lflHn'.l'iL.. .. •,ic,fol'.J1~1JOn3 i;'v,~~1mYl.11'l:11 
I q111V\lJ~11J y, fo lJ~lJ1Ul4'l1llr.:.\'r,',\ 

15. n 1';i~ ~\;JeJ'lh::m'U.:J1'UflUVl'U1ll .:J1'U~ b~ ll1'U eN 
Vi l n ~:: (,) e),:Jlj n 11~ 1 b 'U 'W n71~ ~ \Pl e) ,J 1:: ?11'Wsl 1'U fl'U Vlth cJ sll'Wfl lcJ 1 'U a .:i n ~ 'lJ e),:J n ~ fl. 

"11 eivitl 1cJ .:i1'Wm cJ'U e:in~ L~ cJ1'LJ ei-:i n~fl. ~:: L U'U~ ~1 L 'U'W n11~~~e:itl1::?l1tJ-:i1mL1;1 ::'1'11L~ ei-:i'll BeJ'W ru 1v1 " . ., 
~1nviu1cJ-:i1'WIP17.:J 11 ~ J .:id 1 'Wf111~7 L'U'Uf111'lleJeJ1it1!1v1~7 LU'W~e:i.:ijjLe:in?l11~1-ui.J1::neiu 1fril~:: LU'W 

11 cJ i;l~ b B cJ~J.:iviii~Vl1eJ'\J 1-:l?f'J'W nv111J ~'j'\J'11.:J~ ::\i1e).:J~1 b 'U'W f111'1~ bvl~ em 1 ~ n~ fl. 1~ cJ 1ii A~~11 'LJ~lcJ 
" 

~ fl. LL~tJ1::n111~ 
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16. nTnhth::n'U.nEJ 

n 1Vl'U vi 1 vf ~ f 'U ~ 1-:J(I) el -:i 'Vl 1tJ "j:: fl'UJl tJ "j:: 'U ~ f 'U e.J mh ~ hi 'tl tl L 'U 'U n vfr1. LL fl ::(I) el -:i ci -:iirn 'U 
" ' " 

(l)'U UiJ'U ml.l5".i".i~tJ ".i~ n'Utl tJ ~{ ell.lVl~ n ~1'Un1".i'1l1".i:: L d cJtJ'J::n'Un cJ 1 vi' un n-w.n. f1el'U1'U~1~f tJvii1-:i~mL ~-:i .. 
'11n n'l"lfl. 1vfL~l.l'Vl1-:JTU 1v1cJ1vfe.i flAl.lfl".iel-:JJlcJ'Vln'tluv1 L'U'U 5ri~Jfo el'VlntlmLe.l'U~'U1vi1 LLfl::tJ".i::n'UncJ 

' ' ' 
rJ'U (;)'J1 mLri~tJ n,1~-:i1'U'Uel-:i~-h~1-:i LL fl ::uririfl~ 3 1 'U1-:JL1m~mm r11-:i1u riela ~1-:i:we.Jfl(;)ffeJm:: cJ~ nm 

'V 6-1 'V , '\I 

'111-:J1'U ~1-:J (;11l.Ja t1.H1.J1'1'UffJ1 ~11~ 1-:J'1 ~-rul.J eltJ-:J1'U (n'Wfl . 1Ji'elel n''v'l1J-:J~el l'U ".ieMe.J fl-:J 1'U 1 vf bbf1~1''U~ 1-:J Lb~ 1) 
u u 'V 'V 

17. nT:iVl1~bel'U~'Vli 

~t'U ~ 1-:J '1 ~ (l)el-:J hJfa'U a 'Vli L~ tJ n~ el-:JVlt15'U bf1vl'11 na ruru 1d~ ~11~ 1-:J'1 ~(I) el-:J'1!1".i:: LL ri~fo ~ 1-:J 
\I It/ V '\J '\J 

1 vf ur1r1flmcJ'Ueln 
' 

18. nT:i:5'1-:i-d1-:i 

~t'U ~1-:J '1:: LB1-:J1m~-:JVl~v1(;11l.Ja ru ru 1·d\ tJ1 vf ~~'U'fo~1-:i-d1 -:i 'V11i'Jt~v1 m~vl'U1 vi '\111 n ~t'U ~ 1-:J 
'\J V V '\J '\J 

~1~'\J n'Wfl. '1:: 1-ua'Vli'UelflL~ na '1]'1]1i'Uvi LLfl::~'lJ'\,,~ nth::n'Ua'IJ'1)1J-:ivi1Jv1 ".i1l.JJ-:i L~ cJn{el-:JA1b~tJVl1tJ 

~'U 61 (tl1:W) LLfl:: n'Wfl. '1~~'11".iflJ11vfL'U'U~(')f1l,lvla'Vlin1".i1''U~1-:J'11n n'W fl. LLfl::/Vl~elb'U'W~~-:J-:J1'U 
I 'V 'V '\I 

vi~m:: L t1 cJ'U~'I.J'tlB-:J'Vl1-:i ".i1'tln1".i~1J -:JA'U el cJ 1 'U'U ru~tr'W 
" 

1 'Un 'Jru ~ ~ 1''U ~1-:i:wm 1l.JtJ 'J:: a-:i A~ 1-:J'U1-:J L 'U'U'U 1-:ici1u ~t'U ~ 1-:J(I) el -:J ~vi ci-:i Lel n 6'11".i~-:JVll-J vi 
" " 

L~cJ1ntJ~1''U~1-:i-d1-:i1vf n-wfl.1vfm1m~'U'tleltJ fl1cJ1u 28 (~arnLtlv1) iu i!tJt1v1'11n1'U~1~f'Uvii1-:i~mt-:i .., 

~1-:i ~f tJ ~ 1-:i '1:: (I) el-:J 1~ f 'U r1111J ~'U tJ el l.l L 'U 'W vi,1-:i~ el '11 n n -w fl. ri e:iu~ 1 L ,J 'W n1 ".i~-:i n ~ 11 1v1 cJ n-w fl . .., 

'1:: ~'17 ".iru 1 ~ -:itJ ".i ::i~ A11l.l '1!1'W 1 ru e.i fl -:i1 u a m'U:: 'VI 1-:i n 1".i L1u 'llel-:i ~f tJ lij 1-:i•1h-:i Luu (l)'U tJ 'J:: n el'U n 1 ".i u .., 

~'111ru11 vf m1l-J~'\.JcJel1J~-:in~11 LLt,1~-:id~ftJ1ij1-:J~-:ir1-:i(l)el-:Jfoijv1'tleluvfl vf ~1-:i-d1-:i 1 tJ11u'VlntJ".i~ n7".i 
" ' 

ti'1vr1n~1'U lij1-:J Lv1-:J1'U'U1-:ici1u 1 tJ1 vf ~~'U1'tJ~1-:i-d1-:i 1v1cJ 1JJ1~fu m".i~'\.JcJell.Jb'U'I.JVl i!-:iihi " .., 
'11 n n 'Wfl. ~e)11 L 'U'I.J n1".iij vi L1el'U 1'Ua'11'111 zj,:i n 'W fl . '1~ 1 'tla 'VIB'Uel m~ na '11 t\J 1 LL fl:: L~tJ nr11Lifovi1 tJ 1~ 

'Vl1 mn ~'U '1J'Vf1 LL fl~ r111 l.JL~tJ'Vf1 tJt'\.J fl'U n'W.n. 

tJ r1 rim n".i'Uel -:J ~f tJ 1D1-:i-d1-:i 1 u n1 ".i~1 L 'U'Un1".i ri elG'l ~ 1-:i ~m uuu r1m m'tlei-:i ~1tJ~1,:izj,:i (i) e:i-:i 
, '\.I , 'U 

ei~rn cJ 1(lln{]".i:: L t1 cJun 1'JtJij1J~-:i1mLfl::1J1(;1'J m".im11JtJfleiv1J1 cJ 

19. a1t!n-:11'U bfl".i-:Jn1".ith::i1~m'W~rien1~1-:i (Site office) 

~f'U ~ 1-:J:WVI\J 1~ ~ v1vr11 vf ii a 1,1 n-:J1'U bfl "j ,:j n1'Ja1V1f 'U~ fl1'U fl l.J-:J1'\.J'Uel-:J n-w fl. tJ 'J::'11 
" .., ' 

ru amu~riela{1-:i 1v1ti:W".i1cJfl:: L~cJv1~-:id 

(1) B1fl1".iUvl:W~'UffiJ.J1.JelcJn11 10 (a'U) (;11'J1-:JLl.J(;)"j 

(2) 'J::'U'UG'l151'JrutJ1.nri.ff 'U~'U~1'U (".i::'U'Utl1 'J::'U'U 1 Ylvh 'J::'U'ULLG'l-:JG'l11-:J Lfl~el-:itJfov1n1f1 " .. 
LL fl~ vf a -:iJ 1~ { ell.JG'l'tl Ji' ruo/1) 

' 
(3) Lfl~a-:i1ia1i1fN 1'U (flell.J~1L(;)e)1 Lfl~el-:i~m{ nJeM~~ifl Hl::flell.J~1L(;)el1 b~::a1vrl'U 

~".i1'1LLe.J'Utr-:J-:J1'Uflel6'1~1-:J Ln1i (l)Ln'ULBf16'11".i LLfl::(l)Ln'UeltJn'JW~'U '1) 
" 'V , I 

20. ~'U 4'] 

(1) ~fo1ij1-:J(llel-:J~vlci-:JVl1.J-:J~eJLLlij-:J'J1cJfl::L~tJvln1".i'tlelLUn~1m1'U '11'U1'U 6 (Vin) 'tlvl 1vfn'U 
" ' 

n-w.n. L~el1itJ".i::m:itJni".i'tlmurn1u 

(2) ~f'UID1-:J(llel-:J~vl'Vl1Vll.l1mfl'Ue.J~(;)Jlru'YI (Serial ize) 1 VILL~1L'1~'1 (t11ii) (;11l.J".itJ LL 'U'U~ LL fl:: 
" " 

~ 1m~ n-wfl . n1viuv1 
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(3) n11tJ1\J 11m 1 'W mru~1:0'U1"U"j~fl11'1 L U ~c.J'ULL 'U flsl fl7Vl'U\i\'EJ(il"j1[l7~:l.rn Al L ~:l.JJll c.JV1i;1~ 
~ ~ 

aru ru1-di1 1:,rn 1-uu~f"l'\J fiarurulvlfl"~ 1 ~ A1~1~/A1'W~\i\ (il7:1Ja'ruru1d U1UL'U~c.J'U(il7:IJ fll"jL U ~c.J'ULL tJ"~"UeN vv '\J v v , v v 

e)(il"j7Jl1~:IJ"A1L ~:1Jv)~fl~11 b\i\c.J hJ(l)eNLLni:uaruru1 
~ V V 

( 4) Jl 1 c.J'V!i;1 ~'-ill fl flvJJl. 1~ ~ 1 L U'U fl11~1 m1'U'U 1~~1'U'llel~1~ \i\ elU m ru1 'U fll "jfl 0~{1~ LLJ 1 
' ' 

er1'Ui1~ hJiJ~-vi51 'Wfl1"j Lfl~ el'U~l c.J1~\i\0Umru1 'U fl1"jfleJ~{1~t!'U 1uv~'1'17'U~~'U 11il'Uelfl L Vlij 0'-il1fl~t11'U~ 
~ ' ' 
flel~~lsl L 1'ULL(,)1~r '\J fl1"jeJ'Uru7vl'-il1 fl flvJJl. LL"~ nvJn. o/l"j~ H-s~~Yl51 'Uf1111 'tl~1'U1~\i\elU mruLL"~"j~'\J'U 

'\ V , q 

~lsl ., flel'U fl111'\J~1'U b\i\ c.J~1 '\J~ 1~iJ~ijV!tJ1~1'\J ~\i\'Uel'U \i\ LL" Lb(! ~~\i\ Ln'\J1~\i\elU fl1ru1 ~B~1 'W'1Jl 1'1'11 
I "-' " , , 'V 

V 

~:IJ'\J'l'ru'-il'Ufl17 flvJn. '-il~1u:1Je1rn1'U'-illfl~fo~1~vi'~V1:1J\i\LLJ1 
~ ~ 

(5) ~~'W'UmG1'WeJG11:1J11m~e1fl1off'UU\i\'Uel~"flt11t11¥J-w1 ('UUvl Porcelain V!~el'UU\i\ Composite) 
~ ~ 

1~ L\J'V'l 1~11 c.Jfll"j~"j~'\J 11m:1Juru; LL~\i\~11A1 fleJG1{1~ LL '\J'\J(,) BVl11'W ~f17V!'U \i\ 11 (ill:IJ'Uel 1. 2 'Uel~ Lelfl '111 
' V 

( 



ni11.WNiu..nilm11 .. 
PRDVINCIALi ELEC'l'RICln'' 'Alffl-lORITV 

'Vl~n bn ru '11 n1-atfiV11-a.i lilnTa~hul'l1111tl~e>\il.fl u '!, u n1-a'l"h~1u ,h'Vl'¥u~-ru~1~ 
YI.fl. 2566 

bvl el1 ,x m,ufiu~ ,1'\J'llrn~fo\11,mEJ 1'Ut'Uvi r.1mil1 vJ-/11 bbi1~1~U\J lvJ-/11'llel,n711 vJ-/11?!1'\JIJ iimfl 

b \'i '\J 1 Uii11 EJfl17!Jb'J EJ\J 'lel EJUiaell'IJl EJ bbia ~ b U '\J 1 U i,i7!Jvl n!J'lll!.11EJ f11'111'\Jl'I m1 l vJ-/11?i 11J1Jil m fl~, f11'111'\Jl'I 

'Viii' n bmU'll m1u:i'l/1111J .im1.\'11Jr111!.IUiaell'IJ1 EJ 11Jnwvh,11J .l1wl'u~fo\l1, mEJ 11Jm11vJ-/11?!,'UIJ:il mfl 

H,1',il' 
1. 11J'llli1'mmu?1ii' 

"nvJfl." 'lll!.11EJfl17!.117 m1 l vJ-/11?i11Jfliimfl 
" 

1 'UiK, n.i .l11Jn ~1EJ nel, l'l't.lfJ bbia~'lll1J,EJ,11Jvlb'lEJnzjelel~1,~1J'llrnm1 l vJ-/11?i11Jfliimfl 
" " 

"iH'u \11," 'lll!.11EJfl11!.l'l1 Uflflia511!.11'17'111'lelil~\Jflfliavl bi'i1J~.i'rnrn1nu nvJn 11!.lih~fo 
'ti 1 1 'ti g~g~ 'I! 

\l7,'ll1'vi1i;'i-l'uel'4f;\! 71'1 b ti1J'lll1J,~mn n nvJfl. 

"" mr 1," 'Vim EJfl,1!.111 u flflia 011!.lm '11,u!JQul'i ,11J111 ~ fu~ 1, ll'IEJ1.\' f u fl
0

1~ 1, 
" ' " 

1iJ1111~b'lEJnzjelel~1, h bbi;1~ 'W1hw,11~1!1Jll~'Vl1'1/1'U1ffi 'U\lhbb'lll'U, 1.i b'll'U ~'Um1'\J fl'U,11.J 
" 

"~1?11'1" 'lll!.11EJfl11!.11°1 il'UA1 ,1'\J\J:i1111 ,11Jn°elr.'l'l1, ,11J~1,vlu'lm,11 bbia~,1'\J\11, 
' 

elelnbb uu 'lll'lelfl,UrJm71Jllelr.'l'l1, 11 rn~, m11'11 b il't.lm 1~1Jvln1'1111Jl'l 11J n!J'lll!.11 EJvl b ~ EJ,'LJel, 

"~ m \Jfl m11J" '111!.11 EJfl,7!.l'l 7 u flia7m'llel, nvJfl. bbia ~'lll'lelu flfliam EJ'\Jel n ~-if, nvJfl. 
'IJ , , , 'IJ 

' " oll<:,lo.,Q <>.., 
!.lelU'lll!.11 EJ'Vl1'111'\J1'V11\J ~ l'l'llel\J rl1\J rJ!.I~ bbian71Yrn1'\J'U'U 1 

" b ~ 1 'lll'U Til fll 1!.I u;;1 el .i Ji' EJ1 '\J n 1 rn°1, 1'\J " 'Ill m EJ fl, 7 m' 1 u fl fl ;;1vl1.\' f \J!.I el u '111!.l 1 EJ 
' 

111 n ~ 'lU~ 1, 1 i 'V11'111'U 1vi' 1,11111?1 el\J bb i;1~1'1 bbi;1 fl11!JUi;1 ell'I Jl EJ eJ1,J 1el'U 1lJ EJ ?Im~ bb 1 l'lii' ell.I 11.J n71'VI 1,1'\J 
" " 

'llrnia n\11,vlu!]Q'U~, 11J 111~-l'us6'1, 
" " 

"~ 1,11111 r.'lel u fl 1 wu ia el l'I Ji' EJ 1'Um1'\111, 1'\J" '111!.11 EJ m 1 !.l'l 1 b ~ 1'111\J 1 vl fll 1!.IU ia el l'I Ji' EJ 
" 

hin11'Vl1,11J'lleN nvJ 11. 'lll'leJ\J l'1 fliavl1.\''l\J!.lel\J'lll!.11 EJll1 n nvJfl' 111'Vl1'111'U1vl l'l 1111r.'lel\J bbia~l'I bbi;1 b~ EJ1 nu 
' " 

d~ 
,1'\J'Vl!.1 .. , 
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",11J'V1:iJ m1m~ v,B'Ui'l'i1v " i,,mvm 1iJ11 nu'Vl:iJm1m~ v,M !lf11'ifl !l 1 iXLnl'1il'Ui'l 'iW 

1,fori f11'iUfiUM ,1'UL ~ V1 ll'U 'i ~'U'U ll1Wl.11V 1yJ-/11 LLla ~'1 m i:i1 vJrh,rn, n\'Jn. ,1'LI'V1 fl!l 1 i.1' Lii l'1 r111)J 'l!l'U 

LLla~U'i~f11V 1 yJ ,1'U'lll'1L\J1~ ,1'U 1 'LI'Ylil'U!l1f111'1 f11'iMl'1~, LL1a~tmrn'U1!,11'U ,1'U'U'U'Yls1, ,1'U'Vl1°1JLl'l~!l,~f1'i ' . . 
~'U t'U ,-,,fo,-,ll'ml1 L U'U l'l'U 'i1lJ1i,,1'U~ilm1m~ V,i'l!lf11'ifl!l 111 Lnl'1el'Ul'l'i 1V,17)J~ f11J,,,lJ1 V fl1,,,'Ul'1 

2. 1,-,1 'll mi' mn ru'll il 1 'LI m~ 'U1'U n1 'i\J 1,i ,1i,,1'ti's1,i 'Yl L ti'U ,7'U\J 1, ,-,~ !l,7'U'5' 1, n !l<111, 

L ~!l 1 ,X ~foi1,m1u LL1a~ 1i1Jufi~ 1,1 v 1 iXihi,,i\' mnru'llilL ti1J~11Ji,,~,'ll!l,.1'i\J qJ1sS'1, 

i,,)J11'1~ 1 

u'V1~1hJ 

3. ~'i'ui1, :iJ,-,1l'1'Vli,1 LL1a~,1 LL1a<1m1J'Vlu i'iuM,1'U 'i1iJ1i,,1 u1a1a ni1, 1 iX:iJ.1111wm'i'vh,11J 
\I \I ':,,J \I \I 

'i\
1 
Ula !ll'1Jfo Ill' !l'Ul i'I 'i' 1, n 1 V ii l'lh LL1a~il'1 'llll1W!l'U 1 lJV if ,d 1,fo n \] 1,:iJ mJ' 1vi'1 ,x 1'111lJ'i,1lJ:iJ!l 

' . 
1 'LI f11'i\111 L 'W'Uf11'iLLla~~, L'11lJl'l1'Ul'l11lJUla!ll'1Jl V !l1°ll1'U1lJ V LLla~'1/l7WLL 11'1'1 !llJ 1'lJf11'i'Y11,1'U L-rl !l 11,1 Lfll'1 

r111lJUla!ll'1J1 mLri1a n'5'1, • 
4. ~'l'U\J1, l'l!l,~'UV!J)J LLla~ 1,X l'l11lJ'j1lJl'i!l 1 'LI f11'i'Y1 Lli1 i,,1l'1~ rl11lJUla!ll'1/lV 1 'Uf11'i'Y11,1'U • 

i,,'l!J~ mur1m1'U'll!l, n\'Jn. L 'U71'1'i1il'1!l'Uf17'iU i'iuM,7'ULLla~f11'it1'im 'i~l'1n7'ill1V 1 'U'1m'LI'Vl L 'rl!l 1 i.1' Liil'1 
• ' .J 

l'l11 )JU la !l 1'1 Jl V 1 'LI f11 'i'V1°1, 1 'U 'II !l, la f1 \J 1, LLla ~iv/ L ii' V1 'U !l, if ,iJ 1 'Un 'i ru "11. l'l 'i1 \J W'U 1' 1 :iJ f11 'i f1 'i ~ VI° 1 • • 
'i5f11'iU nu~,1'U i,,1!) nil f1'i'i)J 11'1 " 8'Uilb!ln1m~ v,'¥1\J~fl!l 1 ,x Lnl'1U1J~L,,, l'll-1'lum1lJ hiu1a!ll'1/1Vi'l!llaf1\J1, ~ I , q \I 

,,,:; mr '¥1 L~ V1'11 !l, L \] 1WLI 1'¥11'111lJUla'Ul'1Jl V 1 'U f11 'i'Vl°1,1'Ul-1'l mr rl1 Uri m 1\J 'II u, n\'Jn. '11lJ1'imr ,,,, V l'1 
'\J \I q q 

f11'if1'i~'Y11'v1'fo 11,1,,1 L 'l'U f11 'if1'i~'Y11,i', f1~1111'1'Vl'U'Yl 

5. 1 'U f1'i ru ~ mi' m n ru'll ef f11 'v1 'U 1'11 ,x :T f u \] 1, ,i' ua
0

1 L 'W 'U f11 'i!l v' Hl-111' !) v' 1 "11'1 • 
'¥1 ;i'm L~ v~ 11 oii ~1 v 1,X ~'l'U li1, L tl'U ~ !l!ln~11 oii~ 1 v L 'rl!l n 1'i1!'U • • 

d 
i,,m,1'VI 2 

i,,iln L n ru'li n7 'i'U 'ii,,1'ii ,1 m 'i ;i' 7'U l'l 17 !Ju 1a e1 ~Ji' V'tl e1, ~fo,i 1, 

6. ~'i'uli 1, ;i' !l,i ,11 iX:iJm l'l'ilil'U 1u m'iu'lm'i~l'1 f11'il'l7'Ur111iJu1ae1,1Ji' v mil1e1'U1ifo . ~ 

LL1a~'1 ll1WLL 11'1'1 ellJ 1 'LI f11'i'Vl°1,1'U l'l 1lJW'i~'i1'll1J i\Ji\J~ 1'111!JU la!l~ JlV !l1°U1!l'U1 lJV LLla ~'1/l1W LL 1,1i\' !llJ 

1 \J f11'i'Y11,1'U W. l'I. 255 4 LLla~ 1'11lJ f1/J'v1lJ1 vf1 L~ V1'U!l,'Y)f1il1J'U !l ~1, Ll'l-i,l'l'l l'1 

7. ~'i'uli 1, ;i' !l,U'i ~ n 1 l'l1J fo u 1v LL1a ~,,,:; mL 1J1ufiuM 1'i'11Jr111iJu1a u,111 v 1 'Uf11 'i'Vl°1,1'U 

11,1-u ,1 L \J 'LILL la~ LL \J, 111 la f1 ~11, 'VI 'i1 'U • 
8. ~fui1, i'l!l,ill'111X:iJL\J1ww1vlr111lJu1a1J,111v11Jn1'i'Vl°1,11J (\Ju.) 'i~'1'Ul'l'1, 1 

L1'1V:W'i1Vla~LBVl'1i'l7lJ/l11'l~'U1n n L\J11-11l'1'Vlr111lJu1a!ll'1J1Vlum'iY11,1'U (\Ju.) 1~,\'ui'11, 1 L'rl!li11-11l'1~ 

i'l1lJW'i~'i1'll1Ji\ji\j1irl11lJUlaell'1JlV !l1°U1!l'U1:IJV LLla~'1/l1WLL11'1iimJ 1 'Uf11'i'/11,1'U W. l'I. 2554 LLla~f11Jl-1lJ1 v'Vl 
d " Lf1Vl'll!l, 
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9. ~ f uil 1, '1il,il mLc1~,1LLc111-1 c1 nil 1,?11JJ 1cim.Jwrnl l'I lJA'lil,1'117lJUc1eJ'1Jl mi,uu l'l l'lc1 
'\J 'IJ '\J q 'I 'I 

~ il m '1 'l li1 U Lrn ~ 1iJ-J il tJ ffl 1 il ,J n "H\J l'l lJ wrn, m 1JJ ,J c1 el ,111 tJ c111.1u 1'11'1 c1 .i 1 JJ.i' m;ru ~, 11.111-1 c1 nil 1, ?11 JJ 1ci 
... q q q '\J 

'1clil'1b1cll~UBmi,11.1 mlJ~'l~'lj 1 um 11, i111'1.J\.11n 'IJ ~,Jmru~lJl'l"iel,1'111lJUl'1il'1JltJci11.11jAl'lcl 

10. i 'l1.J il 1, \;I el, ii ,i 11,1 ',jl\!l'W 1,11.1 bbcl ~'l, n\l 1,'lj nl'IUVI ,Jfiul'i ,1\.11'17lJ.i'qJqJ1il 1, 

1iii' fu ni'l11 neJ1.J'llJl'l17lJUc1eJ'1JltJ m:U1eJ1.11lYv LLc1~s1mmL ,'1i;jeJlJ 1 un 1'l"l17,11.1 .i1JJ~ n!JVllJ1tJf11Vl\.1'1 

bbcl~ 1iii'funi'l11nil1.J'llJb ~)Jb~lJ,11lJ~ n\'J11. f11\!l\.l,1 b~il1.J'lV11'lil'1n7'ln1'l\>11b ilu,11.11 iL1i'11'111lJUclil'1/ltJ 

11. ~ f u ,i' 1, ,i' el, ii ,i ,J 'l ~ n19'1.1' ru ii' n 1,1ru L ~ eJU il\.l '1 'l 7 tJ LL c1 ~ Ll'l'l, eJ,Vlm vvi' Ll'l v1 flU 
" u 

1'111lJUclil'1JltJ m:U1eJ\.11lJtJ bbcl~?lmmn,i.\'eJlJ 1 \.ln1'l"l11,11.l 11-1L'ii1.11iii''lim\lU ru ?lmu~uBu~,1\.1 

12, 1 \.I mru ~ 'l1.J \l 1, -ii ,il ~ 'l1.Jil 1,'li1"UJ11J&i ,11.11 U?lmuvi' b~ tJ1 fl\.! ,i' il,lJ\/1\J 1~ 'l1lJ fl\.! 
" " "' 

13. ~ 'l1.Jil 1, \1~'1 il,'IJilil\.l n 11 '1 b 'lJ 1"111,11.1 ~ 11.I~ 1'111.J l'I IJ,11.1 f1 il\.lb ~ 1Ji.Jnul>i,11.1Y1 nAf, 
'IJ 'lo:r; 'IJ q ~ 'I 

1'11lJbb1.J1.J\'Jil1lJ~ nvJ11, f11Vl\.1'11U i111'1.J\.11n fl 

..f ,iJ \/11 n n1 'l i.Jfiu&ivi' lJ fl11 lJ b i'1 tJ, il \.I l'l 'l1 tJ i 'l1.J il 1, \I~ rJi el,'IJ ilil~ qJ 1'11 \.I n1 'l"/11, 11.1 

~ill'll1m~v"'i'1.1.i"i1tJ ~11.1~A1u~m11.1 rieJUb~lJi.JBu1i,11.1 mJJLLuuvJ0fo~ nvJ11. ri1V11.1,11u ml'l~u,n l'I 

14.1umru~,Jnu1i,1U1.J\.l~?l,n'l1~\.li,Y,bb~ 1.50 llJl'l'l (u1,J ~'lU\11, '1iNil'111.1iJeJ1.Jmru 
';i:,J 'IJ 'IJ 'I 

(1) uu1,i ?11tJ/L:/iiln'li1tJ:/i1,1 W'jiJlJb~lJ'LJ'1'W'l/1tJbbcl~?iltJfl\.1'1n Vi'lil 

(2) U\.I hi Vi'lilY11,n71i1 W'jiJlJ.,t,~,i;Y,'l11~\.ll-i'lil{,fl\.l,ln bbcl~?i1tJ/b:UeJn'li1v~'i,1 Vi'lil 

(3) lii1 b 'LI \.In 1 'li>l 1tJ15 ii' \.I 1 ,1 vi l VllJl ~ ?I lJ 171.J ?Im Wbbcl ~ .i' n 1,1ru ~" 1 \.I Lb cl~ ii 1'11 iil 
-'l,<a1.,,. c::..,.,,...,il "-' 

?111!/b 'lliln'll1tJ'IJ1'1 bbcl~ b 'IJlJ'IJ'1\.l'l.f1 tJW 'lillJ?l1 tJ n \.1,1 n 

15. ~'j1.Jil1, '1il, lb'IJ1\.l'U1tJ b~il\.lbbcl~ 1ci ~ qjbl\lVl'lil~Un'lru~ell'I ( Lockout-Ta gout) b ~el 1 i.\' 
Ln'11'111lJUcl il'1Jl tJ ~ ili1 nil 7, 1 \.l'IJ ru~"/11 n7'll'l'l1 \l?lil1.J LLnl 'IIVl'lil'liillJ bl'lllJ bl'I ~il,il mVl'lililUn'l !\JVl'lil bl \/1'1, ~ 1 tJ 

" ' 

16. ~'l1.Jil1, rJieJ,,i'i1\l?lil1.J 11-1'), nil 1,~ 'lJ1.Jzj tJ1\.IW1\!I\.I~ V1'JeJ~1'5~,Jmru tJn -bl'I~ il\.11J 1 tJ 

'1il,ffi Uil'I.Jqj1'1 mlJU'i~ b.f1YI~ n!JVllJltJ f11Vl\.lli1 

~'l1.Jil1, '1el,ii'1\!11tJ7\.IW1\!I\.I~ bl'l~il,lJil ll'l~il,\ln"incl bbi1~ili.Jmru1 \.lnl'lU n,j'&j ,1\.1 
" ' "' 

~iltJ 1 us1mww·foJJ 1•ifo11.1 L'1tJ\1~'1eJ,ilV1.i'n,1mL?lii1,.ic1m'l.i'l1\l?lil1.J?lmw 1 i.1' nvJ11. '1'l1il?lil1.J 1iii' " ~ 

17. m'li.Jnu~,11.1~ L~ tJ1'1Jil, fl1.J?il'iLr1il ~fo,j'1,11eJ,il ,i 111ilLeJn?11'l'IJillJi11'111lJ,Jc10,111 tJ 
"' " " 

(Safety Data Sheet: SOS) Lii1tJ1.J'lV11'lil ,1 n7'l15n1'lil ,1 Lnu n7'l'IJ\J?I, n7'l f11\l ,i 1 ,.\' d]u 1 U'11lJY1 n!JVllJ1 tJ 

f11Vl\.1'1 wfalJi,LLil,15n7'l 1 'lJ blc1~1'111lJb'U\.li'l\.l,1'i1tJ'IJil,?11'lbl'lffi i.1'~n1J1, bbcl~ n\'J11. Yl'l11.J 

d 
VllJ1'1YI 3 ... 
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d 
'VilJ1'1'VI 3 

n111lnm.J1:iJ 

18. ~1'U\l1, ~, fJ'IJf1.l'n 1ru1nu m1i1. iii0,1Jf!?i,11~~mm1J1,l'fl!llJVllJ1mil'll'Umtl'l~i111>11 
9.J 9.J "l:l., 9.J 

tl'l~'l11'11\J VI ~0Vli;1 n jj1\J n1'l U?l 1'1, lil'IJ~'IJ 1 ~ Vll.11 ~,1'1J'l1'11 m 'l 00n h\' 'lllJ'f~,.1' m,m.1~,1\J~ ti fiui\ b ~m 'LJ11'U 

m1ll n0u 'llJ1'111lJtl<10,1Jf ~ 1 \Jm 'l'Vl1,1\Jlil1 lJVl.i' n~ lil'l~ m1,1. n1vi1J li1 fl 0\J, ~ m-v 1tlfiu~,1\J 1 'IJ/ 'IJ~ 

mni:11 l'Jvh Uil~'l~'U'U 1 rJYl1'110, nrJ,1. bli1~~ ~1\Jm'liln0'U'llJl'l11lJtlil01i1Jl~ 1 \Jn1'l'Vl1,1\J II~ 1.'ffovi.\'n'ii1\J " ~ 

U?ll'l,m'l ~1\J m1ll n0u1lJ,1 n nrJ,1. 

1;11vi'l'u<1 n IJ 1,~ ,l'I ~~ 1\J m 'l ll n 0u 'llJ1111lJvi.i' n Ml 1,;l nrJ,1. f11Vl'IJl'l 1 'IJ.i' m,mg,1\J 
" " 

ti 'l ~ ,,1 YI ,I'!~ 1 n 'IJ?i 1 m 'l '1 U?l f!, vis\' n ,;;1 \Jn1 'l ll n 0 u w~ nl'J i1. 0 0 n 1,,fo il ~ 1T, 1i.i vi lJ ,101 ~ m 1-f m 0, 
~ ' 

fl 0\J'l ~~~nil 1 Uti 1 ,?I~ II Iii 1lJ\1 (lJ (!! 1'110 ,, 1\J lJ1 t 'IJ U?l li1, fl 0\J, ~ lJtlfi ui\, 1\J bl'!~ 1i.i iii 0,, 'V 1 fo m 'l0'U 'llJ ~ n 

,11, 'W\Jm'l 1 Viii n1J1, ~0 01 ~ 1 u1u1m 1 vi~01 ~ m0u l'lillJlilil01'1'l~ ~~, 1!l1m 'lV11,1\J 1111lJ.1'ruru1 9.J q q q ., ., 

J ,if ~fo 1J 1, iii 0, ,11, 'W'IJ m11 vi il nlJ 1,'ii 11 ~ti !l. u~, 1\J iii 0,, -v1'l'u m10u w;Ju ,, , R ~1 nu 
" " 

n1'll'l1'U ~lJ 1 vi ,ii li11'111lJtlil0111Jl~ fom1tlfiui\,1'1J 1 'IJYl'IJ'ii ?lmi:11 rJvJ1 Uil~'l~'U'U 1 rJvJ1•110, nl'J,1. fl0\Jb~lJ 

tlfiu1i,11J1111lJ,;i nl'Ji1. f11VI\Jli1 

19. il n1J1, ~~fo1J1,u~,IIY, 1 vi, fJ1Jvi1vii11,11J 1 'IJ?lm'IJ'iitl!]"u'~,1\J iii0,~1\Jm1lln0mlJ 
" " 

vi.\' n?I Iii 'l 6 \] 1'1,11J 1~ 1'111 lJtlil 0'1Jl ~ 1 \Jn1'l'Vl1,1\J lil1 lJVli;j n 6 n ruon Uil ~'ill nwv10liu~ n'llJ?l'l?I~ n1'l Uil~ fllJ l'l'l0, 
" ' 

U 'l,,1\Jtl'l~ n11'1fl1'!,I\Jli1 

J,if i,,1n nrJ,1. 1111111?10u~u-i1 ~fo1J1, 1l.itl!]"u~,nm101J1'11-v1,iii1J nl'Jn 11~.\',,-,~,1 
" ' 

m'ltl!]" u~, 1\J'il'IJ n-i 1 ~fo1J1,11 ~,11, 'W\Jm 11vi'1 n 1110, 
" " 

20. ~fo1J1, iii0,1Jli11 vi~ n1J1,~mtlfi~,1\J 1 vi nl'J11. iii0,~11Jm1lln0u1lJ1 vi?10l'll'lti0,nu 

i\'m,1ru~,1\J lil1lJi,,i\'mnru"11 1ilm1'iin!Ji,,m~ Uil~~ nl'Ji1. n1i,,1J,11111lJ-ii0 10 l,i~~fo1J1,iii0,t1Ju?11i1, 

i,,i;\' n 'ii1\J m 'l ~ 1\Jn1'l0 'U'llJ'll 0,il n \l1, fl 0\J ,~lJtl!]" 'Ui\,1\J 'vn n ~ 1'1.J\11, 1~t 'IJU?ll'l,i,,.\' n'ii1\J n1 'l~ 1\J n1'l0'U'llJ 
"" 9.J 'U "" 

'110,<1n1J1, nrJ,1. ,~ 1~01Jn 11,11 vi<1n1J1,l'I\Jii1,n~116-V1tl!]"'U~,1\J 
'IJ q •t: 9.J 

J,,j' i,,1n nrJ,1. 11111,?10u~u11 ~fu1J1, 1i.i1.Jfiu~ii11m~·01J1'11i1,1111J nrJ,1. 

11 ~ .\',,-,~l'lm 1tlfi~,1\J'il'IJ n-i1 ~fo1J1"' ~,11, 'W'IJ m11 vi~ niii0, 

d 
'VilJ1'1'VI 4 

0 tin 1 t\J fl lJl'l 10, 1'111 !.11.J il 0'111 tl\11 'IJ1.J fl l'I il 66il ~ 0tlm tu 'U 0, n'iJ ei'IJ \JI 11 tl 
q q q q 

21. eJ' 1'1.J 111, 1110,\l 1'1'1,110 ti mru l'llJ 1'1 'l0, 1'111lJtlil 01'1 Jl~?l
0

1'1J'U 1'1 l'lil Uil~ 0 tin 'l ru 
'U q q q q 

u 0,fl'IJ!l\Jlil'l1 ~~, VllJ1~?1lJfl'U.i' n'l,/ru~,1\J 1'111lJ ,~ ~, Uil~Ml'll'li10,lil1 lJ'V 0 f11Vl'IJl'I~ 'l~'U 1-i'l 'IJ 1 u01Jru1 Iii 
' ' . 

m101,11J mi~ 1 vi, fJ'IJ 1 tlmlJlJ11ii'ljj1\J hi~1n-i1 lil1lJi111'1~\J1 n 'II ,-l''IJu~.1'(1!(!!1\11,'l~\j li\ fJ1J0~1,~'IJ 
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22. '1f1117, M!l,?11:W 1ci LL'1 ~ Hi!ltl mrufl:Wl'l'i!l, 1'111:W ti '1 !Jlil ii'tJi.11'W'Ul'I l'I '11'1'1 !l\11 L 1 '11 
'lJ 1 q q 

f11'itl5ullinu bb'1~'11Ul~!l~b'W'U~L1ru~'W~tlBulli,1'W 

mru nvh1. l'l'i1'il\11Ul1 '1 n111,hJt1n11iliM'l:W 1':i'll'ILL':if) nvJn, ,n1',.in111,;1;n~11 
" .J " 

1ll~\11f11':itinu1\,1'W"11'Wvi 

J,,d Cifo111~ , ~iX !l, M'i, s1.i Bull ti n'inl ili :wl'l 'i!l, f111:wtl .i !J\11 ii' tJ 1.111Ju 1'11'1.i 1 TT\llfa :w 
'lJ q q 1 

d 
Vl:W'Jlil'VI 5 

f11'l"lll'l"'lsli'li]U bbi'I ~Mlil\111:W 

23, ~~111ii1~ l'l'i1Wl!J'Url11:Wti'1ll\11fi'tJ'll!l 1 nl'Jn. 'il~l'l'i1'il?l!l'UJ,.im\ll f11':itiBu1>1,1'W 

Lb .i ~\II~ lli n 'i 'i :w f11 atl B ulli, 7 'W'II !l, ~ n 111, a 11Ji:i, m a,11 L iJ 'W n 1 a M 7 :w m 111 an 1 a 1'11 rn1:w m 1:w ti .i !l Iii ii' tJ 

1i11tJ~'ll!l'UL'lllilf17'im1s1<1!l"U.ffu~'W.ll7'W lil~M!l1ti11 

(1) f11':i'II !l!l'4 [\j1 Mti5~,1'W~~l'l11:wb~ tJ,il'W l'l'i1 tJ 

(2) n7':itlnu1\m:w.ff'Wl'l!l'WlnM'iJi1'Wlfirn'itl5uili,1'W.i1, 1 b'U'W Job Safety Analysis 

(3) f)l'j bLM ~ f)l [J LL'1~ i11'i?l1:W 1ci eJti f)'j(U;l:W l'l'i !]~ I'll 1:wtl.i !li11fi' t!i.11'W'Ul'll'l'1 
q ·1 1 

( 4) f11'i 1 'U1J1 tJ L~ !lilil 'Wl'l'i1 tJ bb'1 ~ f11 'i1l \11 ~'W~'W ~ b~ tJ~ il'W l'l'i 1 tJ Lb'1::!!ltl mrutl !l, 17 'W 
' 

(5) f)l'j'j f)'i,t11'117:W?I~ !lllil Lb'1~ r111:W b U'W ':i~ b 1J tJ'U b~ tJ'lJ'j !l tJ'II m,rn l'W~tllju&i,7'W 

(6) f17'lti5u~Lrimnlil b'v1')'if1bQ\J 

(7) 1'117m1'l!l:W'llm~timru ll'l~!l,\lf1':i l.l'l~!l,~!lvflm'Wf11':iti5u1>1~1'W 

(8) \ll~ilim'i:wm1:wtl<1Bi11ifo 1 'Wf11'itl51ll<\~1'W 

1111 n tl'il n !] \ll'U'U!l'U m~~m-TI'W ~fo111, iifrN !ill L 'W'W m 'i bLnl '11'11'Wvi~m1"U b ~ !l U !l, n 'W 1:w 1 TT 

Lf1\11~1JMb'v1~'illf1f11'itiBu&i,1'W \ll'l!J:wJ~.,1 tJ~l'W 1 TT m-111. \ll'il'U'l1'Wvi 

24. Ci-l'u111, ,~i/i'!l,1.1,'i1tJ,11Jili1'Wr111itl<1!llilfi'tJ°t'Wn1'i'Vll,1'W1TT'Vl7~ nvJn. 'Vl'il'U 
" 

\111:W'i~tJ~nm~ nl'Jn. fl7111'Wlil 1liltJ~'i1m1'W~tif m11lili.1,!l~1,ii!ltJ ,1',.i!l 1 tlil 

(1) 'i1tJ11'Wfl!l'WL~:Wtllju&i,1'W1liltJti'i~n!l'Ulil1tJL!lf1'11'i~'i~~H,n:w'U!l 13, 18, 19 Lb'1~ 20 

<2J 'i11'M 1'Wm'itl'i~ .1u~u1\ L 111~,1 nm'i uBu~ ~1'W ( ,h~J 
(3) 'ilt!~1'WL1111'1f11'i(U~\11tln&i 1111!l'i11"~1'Wl'l11:wL~ffl-11tJ'IJ!l,!ltimru mtJ1'W 7 l'W 

' ' d V V 

1J'U'il'1n1'W111 ,n,i 1"111:wili11tln ~ 111~!l1'111m~l'J1111 tJ'II !l, !lti n'ii:il vi,il iXm LL 11, 1 TT nvJ n. 111'i1"Ui:i"' 1111>1 n1'iru 
' ' 

,1'~n~11mtJ1'W 24 -rr11m 

25" nvJ 11' ~ ~1/16~ 'ii~ \'11 nl 'i i>l'i'l 'il miutl~m ru LL !l '1 n !] !l!l ~ LL'1 ~1'11 'i L?l \11 M \11'11 eM~ n 111' i>71 :w ~ 
L½1.J'1:Wl'll'i 1i11tJ hi,(hLU'WM!l~Lbll,~1~111ii1 

vr~-d 1111n mJn, i>l'i'l'il?i!l'U\ll'U"ll .in111,~tl~mruLl!l'1f1!l!l!l~bb'1~?11'ib?I\IIMlil nvJn. 

s1~i\'~.in111,,1'~n~11111tJlilm'itln~,1'Wvi'Wvi 
" ' .J 

" 

d 
111:wl\111/16 ... 
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d 
'Vi:IJ'J\?l'VI 6 

m·a1,1e1u 1~m1:mm~'W 
' 

26. ~fu-;j'1,rn6'l:::~n-;j'7._:i MeM'Vl'il'lJ ~mJfiu&\ 666'ld1:i.JiiB1'Un7'iMB'lJ1Mm1:::~rnQ'U 

\111lJb6t:-l'UMB'lJ 1Mm1:::i:ln6Q'U'UB--'.l n'l-'J.n. l'Limru~ n'l-'J.n. 1il:w66t:-l'UMB'lJ 1Mm1:::unLQ'U 1 V1e'.ffu{f1._:i fl1Vl'U\IIL6t:-l'U 
'I 'I 'll . 

MBU1Mm1:::~mi5'LI ~6V1m:::?1llnu'G'i'm1ru:::--:i1'Ui1'LI1 6~m.116?1't..m1VI n'l-'J.n. ~lil1'iru1 · 

27. nl'i'U fiu~ --'.11'UY1il r111m?!' tJ--'.lel'UM'i1 tJ Vil nil nl'i fl1Vl'U\ll 1 vf M B--'.111 ~ 'U mtlf MB'lJ 1M 

m1:::umQ'U\911ll 1 'lJB'Uru1Mn7'i'\111--'.11'U e'.f fu{f 1--:iMB--'.l~\ll 1 Vl:WB'UmruMB'lJ 1Mm1:::~rn 6Q'U 1 VIA'i'lJ()'J'U 
'I 'I V 'IJ 'I ' 'I 

28. ~fu-;j'1--'.1666l:::~ n-;j'7._:i MB--'.l'Vl'i1'lJL66'l:::'lJfiu&\ \911:lJLbt:-J'UMB'lJ 1M m1:::~ nLQ'U'UB--'.!Vl't.h ~--'.11'U 

J--:idvf1V1t11--:i1'U MB--'.l'U'i:::mm1'Unu e'.rmur1l!--:i1'U 6 ~Bi1lln'UMBU 1Mm1:::~rn65'U 
" ' ' 

30. 6~BLVll?l~ma~i'U~\116'l--'.l ~n-;j'1--'.1?11ll1'i~n~ubi1mn'LI~'U5u&1--:i1'Ub~ ~m~B1~f'lJB~qj1\91 

'<il7n n'l-'J.n. 6'V1711'Ll · 

31. vf 1llll flfl6'l~1:i.J' bfl tJ1i el--'.! fl'lJnl'i'Ufiu~ --'.11'U b -rr 11 'lJ1 'U'lJ~ 6 d rui 'U'Yl ~ b n \116 VI~~ n bQ'U 

Vl~B 1~fur111m~tJV11m1'U66Mlil::: 1~f UB'Uru1M,;;i1n n'l-'J.n. '., 

d 
'Vi:IJ'J\?l'VI 7 . 

nT'HleJ'U~'J'W 

32. erf u{f 1--:i MB--'.li1ll?lB'lJ?11'UB'UM 6VIMVl~m VIM nl'iru 6flel'lJLfl\llBUM L'Vl\91 Vl~m 'VIMQ nLQ'U 
'U 'I 'I 'I 'I 'I ·'I 'I 

nu n'l-'J.n. 'W{BlJ~\ll?l--'.l'i1tJ--'.11'Uf?l--'.ln~11 1 vf r1ru:::m·rnni'iM'i1'<il'i'lJ~?l\?1'Vl'i1'lJ .flltJ 1 'LI 7 l'U 'W'lJ~\lllillnl'U~ 6fl\ll 
' 

BU~ b Vl\91 Vl1Bl'U~ b r\1?1 b vi \91 nTHU bn Brnn 1?1BU~ b Vl\?l vi1e:i1'U~ b VI \91Q m~'Llim'l\116'1--'.l 
'I 'I 'I 'I 'I q 'I 'I 

3 3. erf u{i' 1._:i M B--'.IVl166 'U1'V11--'.J'\Je)--'.j fl'UL6 m 'U M \II \911l!L66'l:::'i1 tJ--'.11'Ut:-J6'l nl'i\11° 1 b 'U'U nl'if?l--'.l ffi;'171 
"· 

'W{Bl!J--:i~\ll?l--'.l'i1tJ--'.17'Ll1 VI n'l-'J.n. Vl'i7U mtJ1 m:::tJ:::nm~ n'l-'J.n. n1V1'U\ll 'W{Bmb'<il--:i~--:i~1~b~tJ'U{,;;i1nB'UMbV1\?l 
. 'U 'I 'I 

Vl~m Vl\91n7'irubf1B'lJbfl\llel'UMbVl\?l Vl~BLVl\?lQnLQ'U 1 VI n'l-'J.n. Vl~Be'.r~b~tJ1iB--'.!Vl'i1'lJ 
'I 'I . 'I 'I 'I 'LI 

34. l 'Umru~ iH:J ruV11b~ tllfl'lJn7'l'(i11b'U'Un1':i\911:l.JVI~ rnnru'v1'll 1vf~11n7'l'n7'l' 1 '1-'J-w1?11'U.fl:W .fllfl ., " " 
Vl~Be'.f ~1~fu:i.JB'lJVlll1tJlil7n e'.r11ni'ini'i 1 'l-'J~1?i1'Ll.nilm(r1 6 D'Lie'.ri--:ini'i 666'1::: 1 V1~B11\°11i--:ii1'LI b D'LI~?l\11 

'U 'U 'U 'LI . 'I 

35. 1 VI nB--:ir111l!'lJr1B\11Jlm66'l:::m~1Bm~tJ LD'Lle'.rfn'el-1n11M1l!V1#i'mnru"v1'tl 
" 

J--:id ~--'.lbb~'U\ll'tl6 D'U(,l'U 1 'lJ 
'lJ1:::ml'l ru l'U~Zi :wmr1ll 'W.1'1. 2566 

(mtJl'lJl'UtJ rnneJ'U) 
' ' 



fl1fl~'U1n 

'1/111mnru'l1rn'iu~'l/11'i'5'.irn'ili11'Ufl11:l.l'IJ11.i.i.nv1'Urn'i'l'11~1'U 111'tllfolifoll1~ vu1. 2566 • 

mfl~'U'ln n bll1'111'U1~fl'J1:1.1'1.J11.i.i.nv1'Urn'ivl1~1'U ('il'IJ.) 'i~.i'u,h~ 'l 

mfo. 1i'.1t1m'i111n1'lllt1.i1i1wu1~m1:1.1umi.i.n11h1rn'ivl1,1t1 (\Ju.) 'i~iii'u~1~ 1 1i'lt1iii'~'ll 

~1'U'J'U~i.J:iju11.:.11u 1nJ.~efi'1J~h1 ~ 

1>1111~ 2 - 19 fl\J \JU. ,x,,.,U111\J ll~S\JU. \J~,-,1~ 

~"'I~ 20 - 49 fl\J .u. 11'1AUA \JU. ,X,,-,u'111u 11~s1Ju. u~m'i 

1>1111~ 50 - 99 fl\J . \JU. ll'lflilflt1.1~1 \JU. 1¾1,-,u'1rn, 11~e1Ju. \J~m~ 

~111~ 100 Auiiu1u \JU. 'l~1;w \JU. 1¾1,-,u'111u 11~e1Ju. u~m'i 

J ~if ~ -l'ui 1~ ii ,N'fi \J 7'i ru, 1.,Hl F111:1.1?1 el.i fli1 el~ miJ n~ n'i~\'1 'i1 ~ n 1'ill .i 1 iii Ill 1'111'U 1~ 

1-111 :1.1 u .i el .i 11 v 1 t1 rn 'iYil ~1'U u flm n'i ',j Ii 111, 1t1 ',j 'l' el fl ru ~ u flfl m vi el 11111 i!t1rn'iiK1t11'111:1.11.J .i el.i11 v 
' ' 

1'1J?1m'U1.J'i~nelUn\Jf11'i YU'I. 2565 

fl1fl ~'U'Jn 'ti 11umru~:1Jfl'iel~fl11:IJ'U!leJ'1.n1Jfl'l'U'4 flfl!I 

n \'Jfl. 1-.i 'U fl1 'i 1 i1' f11 'lll'U .i m l)l'i 'ii 1t1 m :1.1 u 'i ~ rn Mn rn ?11 ?I~ n 1 'i bb!I ~ i :1.1 fl 'i el~ 11 'i ,~ 1t1 
~ ' 

l~el~ f11'111'U ,1:IJ1 l)l'i'ii1'UelU n'iNfl:l.lfl'iel~\'111:IJUi1el'1/l lJ?i1'Uu flfli1 W. M. 255 4 blo ~ li1el~ f11',j'U'1elU mrufl:1.1 fl'i!M 
... q q q q q 

fl11:IJUi1el'1111Jci1'U'4flfli1 1)11:IJ<jn1,tW~,1'U 1 \1~nll1~?11:IJ 1cll)li1el'111i11~U5u1i,1t1 1)11:IJ~'i~'41'Ulll1'i1,~el 1 ud 

iiJ'Uel~1~'Ull1J 

am,m,s~1\J 

1. 11u\if,-,'i,mu~ 

2. 111.1m~n ,11JU'isnu1J~fl~1 

'llil)JU1'i1 ~n 11un 

3. 11'1.!~fl~ln'iS\Jn 

4. 17'W,)'LI 

5. • 11'1.!flil'l.ln'ifl 

6. -:J TW L zje:J llVI ~ €1 ~ (;)~'U-.l1'W fil1 cJ 

/h~,-,'iu1'1ivh 

9. 111.1~rio1111nm~~11>111n1.1~1 

mmi1uvin1,-,uflmjj 

n!J n'iS\'1'i11111i11~fl1W 

U~ilflJlm~ ~11l\J I~~~ 

' . 
\.j)J'Jnil'iii'~ ,-,u'1mnnuni\1.1~1,1Ail rn11i1i11.1m~11)J1:11.1 

.\'n'l,/ru~,1'U ... 
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flm1ru~~1'U ~'1Jmnl~1Jfl,.~fl111J'IJffil~.n~ii11J'-!flflit <~1hi'.i1JJ 

10. 111Jme1-ii111~11J IT1'h1J11~11J 

>1'ii1111J~:u.\'n,;rue 1~111'i11 \J~ mnnihii'v 1~lJ'U1>1ihJi'v !'l{m.J~1m1'im~iln~1v~'i~ 1111e,i111111ii'1Jm1~lJ~\J 

~1t111~ 4 L1Jm~1J1'1J 

11. 11\Jl~1S>l'ii111\J~~ 
"".., ' .... .., ., J' ., ., ... ., "" .., 

>1mnwrn 1111Jm1J,11v w11 m!'l1JV11~1J~\JW>il'lil1L 'Vl1\JWV 

q-.:ii1eJc.JTVl~cH;1,.:iil'EIV1'\J-.:i 

12. 111J1vJvh >1m nih Ji' v n ,jj ii o1' 1>1 'iii n ,jj ilWW1 >1'i 0n ,jj ii v1'111J 1 vJyJ 1\J ,e nm.m ,jj i1>1ifo 
' I ~ ' 

(mru\'1711\J 1 uii'\J~l~V1el\J~,7 V 1 vJvl1) '"' 1111:1Jm1il'm\'1J>1'ii1,i111111ihii'v 

111flm.11n fl bb'U'U'rlil{:U'!Jililt/11!1\llb'V1Yl1~11J~ nvJ11. rh;,1,1\ll 

1. 11uuvJeii1Jh.1ei1t\J1\llY11,11J'll,M nvJ11. 1-.1'?1 FMO-SOH3-S03-6203 

2. bb'U'UvJB'llJ1\.IBt/t\J1\llY11,11.J~nei11111i1>1r1111J101.Jv11m.h~f11~ 1 vJ ;-,1'1;1 FMO-SOH3-S03-6204 

3. bb uuvJB'llJ 1\.lel1.jt\J1111Yl1,11.J11.J~1.J~el\.lel1f111'1 1\1'1 FMO-SOH3-S03-6205 

4. bb\.l\.lvJB'l1J1.h~1:ilm1m1.J~el\.leJ1f111'1 ,vf1;1 FMO-SOH3-S03-6202 

5. bl\.l\.lvJB'llJ1UB1.Jru1111Yl1,11.J'U1.J~'1, 1\1'1 FMO-SOH3-S03-6206 
' " " 

6. bb'U\.lvJB'llJ 1 'Uelt/t\J1\l1Yl1,11.J~l'1~,Aei~B1.Jll',111.J 1Vl'1 FMO-SOH3-S03-6207 

7. bb'U'UvJeifo 1 'UB1.Jru1111Y11,11.J'll1'1 bll1~ 1vf1;1 FMO-SOH3-S03-6208 
' " ' 

8. v1'U,~elelt/t\111Jib i11.J5~,11.J111~11.Jl;1~1i11 vJi:11 1Vli;1 \'lvJ. 01 -1.53 

9. belf1'111~1.J1/bb\.l'UvJeifo ~b~~1'UB,fl\.lf111'11elelt/t\11111b'U1Yl1,11.J IJl11J~ nvJ11. f11v11.Jl'1 



 
 

1.14 
 

แบบฟอรมความสามารถในการรับงาน 
(Bid Capacity) 

BC-01, BC-02 และ BC-03 

  



แบบ BC-01

2565 2564 2563 2562 2561
รายได้ต่อปีของงานบริการ *(หมายเหตุ 1 & 2) (ล้านบาท)

หมายเหตุ
1 ไม่รวมงานขาย - ส าเนางบก าไรขาดทุนท่ีได้รับการตรวจสอบยืนยันจากผู้ตรวจสอบบัญชีแล้ว

2 ไม่รวมรายได้ของบริษัทในเครือ

ลงช่ือ............................................. (ผู้ย่ืนข้อเสนอ)

(.......................................................)

(โปรดประทับตราบริษัท/ห้างฯ/ร้าน (ถ้ามี))

ปี

ข้อมูลด้านการเงิน 5 ปีย้อนหลัง

รายการเอกสารท่ีต้องย่ืนมาพร้อมกัน

รายละเอียด



แบบ BC-02

รายการค านวณความสามารถสูงสุดในการรับงาน (Bid Capacity)

มูลค่าของสัญญา
วงเงิน

ท่ีขอเบิกจ่ายแล้ว
วงเงินท่ีค้างจ่าย

หน่วยงาน หมายเลขโทรศัพท์ (บาท) (บาท) (บาท)

ลงช่ือ............................................. (ผู้ย่ืนข้อเสนอ)

(.......................................................)

(โปรดประทับตราบริษัท/ห้างฯ/ร้าน (ถ้ามี))

รวม

รายละเอียดของงานก่อสร้างท้ังหมดท่ีก าลังด าเนินการ เฉพาะท่ีเป็นคู่สัญญากับการไฟฟ้าส่วนภูมิภาค

ร้อยละ
ความก้าวหน้าของงาน

วันท่ีเร่ิมต้นสัญญา
หน่วยงานผู้ดูแลโครงการ

วันท่ีส้ินสุดสัญญาช่ือโครงการและสถานท่ีต้ังล าดับ

 



แบบ BC-03

= (A x N) - B

= ........................... บาท

A = ........................... บาท

N = 1 ปี

B = ........................... บาท

 A  คือ รายได้หน่วยเป็นบาทจากงานบริการประจ าปี (Annual Turnover) ของปีใดปีหน่ึงท่ีสูงสุด

ในรอบ 5 (ห้า) ปีท่ีผ่านมา

 N  คือ ระยะเวลาหน่วยเป็นปี ของงานสัญญาจ้างในการประกวดราคาน้ี (1 ปี)

  B  คือ มูลค่าหน่วยเป็นบาท ของงานสัญญาจ้างก่อสร้างระบบไฟฟ้าท่ีอยู่ระหว่างด าเนินการเฉพาะท่ี

เป็นคู่สัญญากับการไฟฟ้าส่วนภูมิภาค ณ วันย่ืนข้อเสนอ ท้ังน้ี ไม่รวมงานจ้างท่ีมีความก้าวหน้า

ของงานมากกว่าร้อยละ 70

โดย B = “มูลค่างานท่ีมีหนังสือส่ังจ้างก่อนวันย่ืนข้อเสนอ" + (บวก) 

มูลค่าสัญญางานจ้างก่อสร้างระบบไฟฟ้าท่ีผู้เสนอราคาก าลังด าเนินการอยู่ – (ลบ)

มูลค่างานท่ีผู้เสนอราคาได้ด าเนินการไปแล้ว (คิดมูลค่างานตามใบเรียกเก็บเงิน (Invoices))”

ท้ังน้ี ผู้เสนอราคาต้องมีค่า B ท่ีค านวณได้จากสูตรข้างต้น ไม่เกิน 2,000 ล้านบาท

ข้าพเจ้าได้ตรวจสอบข้อมูลโดยละเอียดแล้ว จึงขอรับรองว่าข้อมูลดังกล่าวข้างต้น

เป็นความจริงทุกประการ

ลงช่ือ............................................. (ผู้ย่ืนข้อเสนอ)

(.......................................................)

(โปรดประทับตราบริษัท/ห้างฯ/ร้าน (ถ้ามี))

รายการค านวณความสามารถสูงสุดในการรับงาน (Bid Capacity)

หมายเหตุ

Bid Capacity



 
 

1.15 
 

ขอตกลงคุณธรรม (Integrity Pact) 
ความปองกันการทุจริต 

ในการจัดซื้อจัดจางภาครัฐ 
  



-Ue>\>ln6'1-:i~ru61':i:lJ (Integrit y Pact) 

A11:lJ~1:lJi'iel'Ue) -:J n'U n1w1 '1~\>I b 'U n1 'alij wite1 lij (,)~ 1 -:J.fl1 Ai' ij . ~ 

-ire:i\il n6'1-:iri ruu11:1Jauui1'vl1t'U 1tV111-:i n111vHh~1w1:D.n1A zj,:iL 'U 'WV1tJ1 t1-:i1'U'1JeJ-:i1v ' '\/ .. 
zj-:J(>leJ1tJ1'W-ifeJ\iln6'1-:JA'1J5':i'J:lJi1L~t1n11 "VltJ1ti-:J1'U'1JeJ-:J1vb~1'lleJ-:J1A1-:Jn71" ~1tlVl~-:J flU ' ... 

d fl "• I ""' f l .,. .,. 
.............. .. ..................................... ........... ................................................. '1l-:Jbu'U!!-,i u'atm:lUf11j \IWl'VltbUtl'Ub u'U'U\il'UAA6'1 ,, ' 

... 0 .., 1 ' ' ... ru ...... .. .................................... :lJ?l1'Uf1-:J1'U VlqJeJ~b6'1'll'Vl .... ..... ........ .. ... ... tl'U'U ......... ........................ ... .... ... ... ... . 

~1'U6'1/bb 'll1-:J ........... ... ... ....... ......... .. B1b.fleJ/b 'll\il .............................. ............. ~-:J'W)(,) .... .......... ............................ . 

1 
lid o V Cl.et. a I O fV d V 

(,) tJ .......................................... .... ..... ....... .... ~:lJeJ1tl1'.il6'1-:Jt!1:lJ~ f1'V'j'LJ'U\il '4AA6'1 u17n!]\il1:lJ?l7L t!1Vl'l.M?lmm0-:i'1JeJ-:J 

'11'Un-:J1'U'Vltb'Utl'U~'U~1'U U~~'Vl .............. .......................... ............................................... 6'1-:J1'U'Vl ...... ..... ..... ...... .. ~ 

( LL6'1 t'11L tl1V1'U-:i~e:i:iJ0url1m'.il6'1-:J1'UV1 ..................................... .. ............. .. .... ........ ) LL 'Uuvh v-if 0\il n6'1-:Jf)ru511:lJU 
(l d~tJ ~ 1:,tilil I V '\,Jf1j(\J'VJ~'Ujtf1e)Uf11jbU'U'4AA6'1fijj:lJ(,)1 VI 'l)'lJe)A11:lJ11 nu ................... ................................................. .... . 
,d ~ V I ll d 0 

'1l-:J b U'U~Ujt f1e)U f11j e)~U1'Ub6'1'll'Vl .. ...................... ti'U'U ... ....................................... . \il 1U6'1/bb 'll1-:J ...................................... . 
O V V i,lcij V ,J O V ,J cA 

e) 1 b.fl eJ / b 'lJ \il ............... ......... .............. \I -:J VI 1 (,) ... ...... ........... .. ......... ~ ti eJ U \il j j t \I 1 \il 1 j t 'll 1 'LJ 'U b 6'1 'll 'Vl 

..... ..................................... v1-:JUj1 f1!)\il1:lJ'11b '\,J11,J(,lj'ijjt~1\l11U'at'LJ1'1ltlbb'U'U'Vl1ti'1reJ\il f16'1-:Jf) (1J5jj:lJi1) zj,:i(,l e) 1 ill 'U 

'1feJ\ilf16'1-:JArufi1':i:lJi1L~t1n11 "~tJ1tn0un11" ~7tJVl~-:J LL6'1t t!1-:J11'1'W1 ?l'VlfiL(,)'lJ7'UtJ, (,)1.dfonn'LJ 0~if'Wfi11:lJ1, 
'\ \I , cM 

0

1 'U 

t!1-:J?l~\il':i1 ?l\il\ilb'LJ\ill1i, (,)'J.U':i'1J1-:JP1 b?l1'J'V'j()ffl{ 'V'j.\il.'Vl.Vlill-:J :lJT61 \il~:lJfi':if16'1 bb6'1t (,)1.1h'.i1'W :lJ11~f1'llt\J 
, , \I VI " , , 

zj,:ib 'U'U~~-:Jbf1(,lf11jt\J zj,:i(,le) 1 tJ1 'U'LJe)\ilf16'1-:JAru5':i':i:lJi1L~tlf111 "~~-:JLn\il f)1';jt\J" ~f1~1tJVl~-:J 
'II ' '\/ 

L~eM~1 t1 VltJ1 t1-:i1'U'lleJ-:i1v L~7'lleJ-:J 1A1-:in11'1t~1LU'Wf11':i~(,)'v11~ru ru1 "~1-:in 0?111-:i?11t1~-:i 
... vu 

'atUU (9)(9)(t LA1 Loop Line ?tmu1vJvh'V'jtJVlt~~ ~-:JVl1(,)'UA':i?l1'a'if1 - ?1mu1vJ~1ffVltlfi1U ~-:JVl1(,)eJVJtlfi1U ' , ' 
bb6'1t Tap Line (?tmu1 vJ~1bb 'a-:J~-:J:lJ 1 t!':i:lJ~ (n111vJ~1~1tl!!-,i~\ilbb'\t1ilU':i~L'VlP11 'Vlt1) ~ilVl1(,)'tltlt!1'Vl - ?1miitvJ~1 

yjtJVlt~~ ~ilVl1(,)'LJA':i?l1':i1r1) - ?1miitvJ~10V1t101u ~ilVl1(,)eJit101u m111A1-:in11~(,lJ'LJ1':i~u u~-:iLL6'1t 
' ' ' 

~1V1tJ1t1 1~t1~~ Iv LLt:-J'W-:J7'W~ Iv" zj,:i(,le:ihl1'W-VeJ\ilf16'1ilAruo1111db~t1n11 "1A':iilf11':i" mt11~mtu1'Un11~ 
' 

fl1Vl'U (,) \il 1:lJ n~ Vl:lJ1 ti bb6'1 ~ n~ 'at b 'U tl'U (,11-'.J 1 ~ b~t11'LJ e)ij nu f11j~ (,)~e)~ (,)~1w11-11~ ~-:iilA11:lJU ';j ~?l-'.JA~'1t ?111-:J 

A111Ji111i1m'.J0-:in'Wf11':i'Vl'.il~\il 1 'Uf11'J~(,)~e)~(,)~1-:J 1 'W 1m-:Jf11j b ~e) 1 ~ f11':i1 'UL~'UilUU':i~:lJ1rub'U'U 1 UeJ~1-:JA:lJA1 
' ' 

bb6'1 ~lJ'U'at~'Vlfit:-.16'1 bb6'1tUDU~ f11'J~(,)~e)~(,)~1il~1tlA11:lJ~'.il~\il 1tJ iil1?1 Lb"~ b'U'Ufi':i':i:lJ~-:Jt'U ~-:Jfl1Vl'LJ(,) 1 ~ 
~tl jtf1e)U f11j bQ'V'j1~m~ i1:lJ"-:J'U1:lJ 1 'W-if e)(,l n"-:iA (\Jfi';j'J:lJi1L vht!'W b 'U'U ~~~Vlfi L-if 1i111 m~U1'Uf11':i~ (,)~e)~ (,) ~1-'.J 
'\/ ' 'II 

1'W1miln11 

LL" t b(,) t1~V1 ,J 1 t1-:J1'W 'lleJ-:J1 v L~ 7'll eJil 1A1 il n 7':iLL" ~ ~ tl ':i ~ n e:iu n11 L ~'W'W 0 il~ e:i -:i n'U 11 
... 'II 

~ ~,:j Ln\il f11j ruil~1'U'17Aru 1 'WA11:lJi1:lJiJm'.fo-:i fl'U f11 j'V]'.i)~(,l 1 'Un':i ~'\J1'U n7'J~(,)~e)~(,)~1il.fl1 A1 \i 1 'U bA':i ilf11 ';j 
\J .., , J.!I 

VIU1 tlil1'U'lleJ-:J1\ib ~1'1Je)il 11-1 j-:Jf11':i ~U':i~ f1e)'U f11j bb"~~~,:j bf1\il f11':it\J \lili1:lJ fl'U'v11'LJe)(,l f16'1il 
.. 'II 'II 

fl ru fi ';j ';j:lJd b(,) ti 1'U ';j e) -:J'J 1 ~ n i111ifo fl'UU 5 u~ \>11:lJU ';j ~ f111'31 A ru~ n ';jj:lJ f11 ':iA11:lJ i111i1 e)'lJ e),:j fl'U f11':iVJ '1 ~\il 

b~eJil Lb 'U1vt1-:i LL":::1r1n1111m11~1 b um1'W 1m-:in11r111:1Ji111i1m'.fo ,:j n'U rn':i'Vl'.il~\il 1 'Wm':i~(,)~eJ~ (,)~7-'.lmA{\i ' .. 
ti V d I.Iv ' V 0 

Lb 'U'U'lJe)ij'l)e)(,l n"-'.JA(\Jfijj:IJ f11';jfi1(,)b" el nt:-.1?1-:Jbn\il f11j(\J bb"::: f11'J'1(,)Vl1':i1tl-:J1'U\il1:lJ:lJ1\il':i1 C9lITTf bb6'1t:lJ1\il':i1 (9)~ 
' 'II 

bL'\t1-:J"{'j1::;11'1JUqJ~~n1':i~(,)~eJ~(,)~7-:JLb"tf11':i'U~Vl7':i~Ml.fl1A1~ vrn. lvctno 'U':itf11Pl ru 1 'W~ ct mn~1A:lJ 

'V'j. 1-31 . lvctbC9l LL"::: ~il n11 LLnl '1J b ~m~:w VI 10~tl ':it m\'31t'W1 VllJ zjil(,l e:i 1 tl1 'W -if 0 \il n MA ru 011:lJd L~ t1n11 

"u1:::rnl'31" 1111~il~n~1Lu'Un11\il1:lJL10'U 1'll~n1V1'LJ(,) v1-:i(>le11ud 

Co) . V1'l.ht1 -:i1'U'1JeNi'\i'L~1 '1Je1-:i 1m-:inT:i 
~ 

' 

b(,) tJ~VltJ1 t1 nu'lleJ il1\i b ~7'lleJil 1A1-:in11il b '1\il~1'W-:Jel'W bb ':i il n~1~'1::: 1 'LJVl'1 n n7':i'Vl7-'.lArufi':i':i:lJ .. , 

b'U'ULA ~e)il'U1 ti 1 ~ Ln (,)fi1111Ji111i1e:i Lb" :::i1:lJ h1:::V111il'Vl n~7tlel'U \I~ bf1(,)(:..J" 1 ~ m:::UTU f11';j~(,)~e)~(,)~1il 
' 

1 'U 1r11-:in11tl"eJ(,)'.il7 nn11'Vl'.il~ \il V110n11m:::'vl1 fat1:w'1J0u~-'.ltl1il b~el 1,X n7'i 1-if L~mutl1:::mru'11V11un11~1bU'Wil1'W 
' 
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(,11JJ 1fl1 ,:j mcH 'U'U 1 u e:H.l1-:JAJJfl1 iitl 1~aV1 fie-.1'1 LL'1::; Lnvitl1::; 1tJ'l.l'UUf1'UW L Vll'l'l.11~ LL'1::;tl 1::;'1.11'1.1'U el V1-:J LL 'Yl'<il1-:J 
' 

~'1'1.iel 1 i½r11t'UiqJqJ11 'Un11tliju~\?11JJ'IJel\?1n'1-:i~ru1:J11JJ 11~-:id 

(9). (9) ,i' m D vi Le-.J tJ 'IJ elJJ '1 ~ L~ tJ 1'/J el -:i nu n11,i' vit el'1 vi ~1-:in 1 fl f \i \?11JJ .ff tJ \?1 el'U ~ rhv1 tJ vi " ... 
L'U'U ((9)) LLe-.J 'Un 11 '1 vi .ff el ,i' vi~ 1-:J'I.I el -:i 1fl 1'1n11 (Iv) 'I.I el 'U L'I.I (11 'I.I el '1'11'U (Terms ofReference: TOR) 

((;fl) 'U 1::; n1 Pl n11'1111.ff el '1111 ~ 1-:J/'U 1::; n1 Pl L~ '!J'l.l1 'U ~1-:J Lel n?l 11'U 1::; n 111111fl 1 (cs:'.) 'U 1::; n 1 Pl 11fl 1 n'11'1 

(11fl1eJ1s10-:i) (ct) 11tJzjm'.ffu1.ffmeln1;'111 (b) 11tJzjm'.ftmelmn1m1Li;'ltJm1fl1 ((I')}) i;'l1U'IJelJJ'1n11Li;'l'Ue:J11f11 
'U 'U , 'U ,, . . 

L Uel"l\,l'U (cj) 11 tJ~m'.f tJ 1'U n11vl'<i111ru 1fl rui;'IJJU~ LL'1::;'LJmi;'ltJ el~1UL 'Vlfl'Ufl (~) 11 tJ~eler'IJ'U::; n11 Li;'l'Uv11 fl1 
" ' 'U 

LL'1::;11fl1~\?1n'1s1.ffelvi'fa~1-:i (@)o) iqJqJ1 ((9)(9)) n11LLnl'l.liqJqJ1 (<9llv) n11~-:iimrn1'U (@)(;fl) m1m1'<ilfrn1tJ 

(&1<s:'.) n11~ 1 tJL~'U ( met) 'IJ el~ el-:J L ~ tl'U LL'1::; e-.1'1n11l'l '<il 11 ill 1'/J el ~els'l L ~ tJ'U 1111 me-.i tJLL td1 n 'U 1::; 'U'U Lfl ~ wli 1 tJ 
,, 

i;'l11i;'l'U L Vll'l'l.lv-:JVl'I.J'J tJ '11 'U LL'1~ n 1lJ u ru ~ n '11-:J tJ 1'U 1 ::;u 'U '11116/f el ,i' 111~1-:i m flf \i~1 v 0L~ nVl 1el'U ni (Electronic 
V 0., 

Government Procurement: e-GP) L~mtlv1fon11;'11,½tJ1::;'1.11'1.1'Uvf'11tlmm1t1n~1'U~1JJ1'Llm1\?111'<ili;'lel'U 

nwm'Un11'1v1.ff el'1v1~1s1mflf\i 1~ 
"' 

(9). Iv '1 ntl nu~~ 0 eru 1~ n el'U n11zj,:i L 'U'U er L 'IJ1~1 lJ L?l'U el 11fl 1Vl n 11tl el V 1-:J L VI 1 L vi V lJ fl'U 
~ 'U 'U , 

L 'U'U 1 i½'IJellJ'1 L~ ell fl'U fl'U er L 'IJ1~1lJ L?l'U el 11fl1Vl n11tJ n1 riJ~ij fl11JJ'-il1L 'U'U"1 els'l f11Vl'Uv111 tJ '1::; L0 tJ 111 L ~ JJL~JJ 
" 'U ' 

'\ll~elij n11 LLm '1.1 fl ill~ n'l.-}ru::; LO'Vn::;~ L 'U'U?l11::;6'11rl ru zj,:iii1~ f11Vl'Uvl 11l 'ULelni;'l11~'1 LL~ \,l'\J '\11'1.Jl tJ '11'\J'l.lel-:Jf \i 
' V 0., 

L~ 1'1.1el -:J 1fl1-:J n11'<il ::;1,1el-:J'1111Vl 1 L 'U 'U Lel na 11'U 1::; n111111fl 1 L~ m~JJ 11 m~ '1 LL~ '1 L 'U 'U Vl'IJ-:Jael 1 ,½ er~1~ f 'U 
'U 

VI~ el 1~.ff el Lel n a 11tl 1::; m vi 11 fl11 tl LL~ 1 VJ m1 tJ VJ 11u LL'1 ~ hi1 i½-uel JJffv1 L tJ tJ fl11JJ ~ u VI 10~1 i½u 1~ 1tJ 'l.l'U 
' 'U 

nuerL 'IJ1~1JJL?l'U el11fl111tJV1t-:i11tJ 1111 ~'<il~Vl11 i½Ln111'1Jel 1~ L 'U~tl'U L~tJ L 'U~tl'Ufl'Uer L'LJ1~1JJ Li;'l'Uel11fl11 'Lli'U\910'\J 
" " 

n11L?l'Uel11fl1 Vl1eln11vl1L 'U'Un11\?11JJiruru1 Js1d L ~eli;'l'IJ'U?l'U'U 1 ~Lnl11n11LL 'LJ-:J'LJ'UelV1-:J LU'U511JJ L 'LJ'U(,l'U 
V V ' 

(9) .(;fl '1 n n 1Vl'U (11JJ 1\?11n1 TU el '1 fl'Uiit ,½ Ln 111~~~ n11ru Vl1el n11n1::;v\'111111 1::;wi1-:i 

Vl'I.J 1 tJ-:J1'U 'I.I el s1f \i L~ 1'1.10-:J lfl 1-:Jn11 Vl10 n11JJ n 11 VI 1 el er 'U1Vl11 '\111elb~ 1m'.11~ 'I.I el'1Vl'I.J 1 tJ ,:j 1'U'I.I 0-:J f \i 
"' " ... 

L~ 1'1.1 el-:J 1fl 1-:J n 11 fl'U er 'U 1~ n el 'U n11~ '<ii~ L 'IJ 1 t'U 'IJ el L?l'U el 1 'LI 1fl 1'1 n11 '\111el;-:J L 'U 'U er L'lJ 1 ~1JJ L?l'U el 11fl 1 
" " 

V11elerv\'1~ruru11 'LI 1m-:in111 'LI~n'l.-}ru::;~m'<ilv\'11 i½uflfl'1~'Ll V11eli;'l1011ru'l.lmnv1-1i'ela-:i~tJ11~el 1 u1 tJV11s1Y1'11(,1 
\I V V , 'I 

V11elel1'1tl11 tl ~ n11'VJ'<il1\?11 'LI n11tliju~wu1~ V11el 1 tJ m~u1'U n11~111.ff el'1v1~1-:in1flf ~ 1 tJ 1ms1 n11 ~ ~0JJJs1 

JJ1\?11n11tfo-:Jfl'UlJb ~iin11L~tJn - fu Vl1eltlelJJ'<il~-ruVlf~6a'U Vl1eJth::; fo'l.l'U~'U 1111 bJ11L ~el(iltJLel-:J V110er~'U 
'U 

1 'U n11 f11Vl'U 111 L1 el 'U 1 "1J VI 1 el e-.l '1 'U 1::; fo'l.l'U \,1 el'U LL Vl'U L ~ el'U1 tJ L VI~ €J 1 ~er~ '1 ~ L 'U 1 t 'U'LJ e)Li;'l'U el VI 1 el er L 'IJ 1 ~1 JJ 
" 'U 

Li;'l'U el11fl11 'U 1fl1-:Jn1111tJ1vi 1~n aVl5L 'lJ1Vl1iru t1J1fl'UVl'I.J1 tJ-:J1'U'I.I v'1f \iL~1'1.1 el-:J 1m-:in111vi tJ 13.JL 'U'U 51".iJJ 
V V d.l 

VI~ el n 111 fl'U er~ '<ii~ L 'LJ 1 t 'U 'LJ 0 Li;'l'U el Vl1 el er L 'lJ1~1 JJ Li;'l 'U 0".i1fl11 'U 1fl 1-:Jn 11".i1 tJ 1viij1,½ijfa n1?1 L 'lJ 1 bL 'LJ '1'LJ'U 
" 'U 

1 tJm1t'U'IJeJLi;'l'Uel Vl1eJLi;'ltJm1fl1elV1'1L 'U'U5".i1JJ 

@).cs:'. '1 nel'U fl 11(,1 LL'1~el1'U1 tlfl11JJi;'l~(111 n 1 i½eris1Ln(,ln11ru L 'IJ1~1JJ~,:j bn(,1 n1".i(Wn1".iVl1-:J1'U ,·a: 'U 

Vl1 el n1 ".i'U 1~'1.iJJ~ L~ tJ 1'/J el-:J fl'U n 11'1111.ff el '1111 ~1-:J[l 1flf \i bL'1 ~LU 111Le-.J tJ'IJ elJJ '1 LL'1 ~ Lel n i;'l 1".i~ L~ tll'lJB-:J 
' ... " 

1 'Ll n 1~'U1'U n1".i'1111.ff v'1111~1-:Ji11fl f \i 1,½ er ~-:JLn\?1 n1".i (WVJ 11'U \?1 '1 elv1 ",i::;tJ ~ L 1'17"1J el'11fl".i '1n1".i1 'UVl ni'U (11 el'U 
... 'U ' 

'l.lel '1 n1".i '1111.ff el '1111 ~ 1-:J zj,:i11 JJ ~-:ii'U (,1 el'U~ '1191 el 1 ud ((9)) bbe-.1 'U n1".i ~vi.ff €1'1111 ~ 1'1'1.1 el-:J 1fl 1-:J n7".i (Iv) n 1".i'1 viv\' 1 

~1-:i"1Jel'UL'l.l\?1"1Jel'1'17'U (TOR) ((;fl) n11'1v1v\'1~1s1Lelni;'l11tl1~mv111fl1 1h~n1Pln11~vi.ffel'1111~1s1 tl1~n1m~qJ'l.l1tJ 

(ct) n11 n1V1'U vi11f11 n '17-:J ( 11m eJ 1-:i0-:i) (ct) n11m1'<il i;'l el 'llfl ru i;'l:U'IJ~er L~'U el".i7fl7 n11m1 '1 i;'l el'U Lel n 1;'111 
' " ,, 

tJ .c:i,, I .ci. t ~ V Oet. 

'I.I m~'U elVl 1'1 b Vl A'U fl LL'1 ::;",i1fl 1 n7 ".i\?1 el 1el '111 fl 1 n7".iW-il 1 ".i ill 1elVl 'B".i ru Vl1elVl n'l.l'U \?1 el'U'I.I el-:J n711111L'U'Un71 
' ' 

'1vl.ffel'1V1i1-:i (b) n7".i'1V1Vl7~ruru1 ((I')}) n71Lbm'l.l~ruru1 (cj) n11(?111'1f'll'11'U\>l1JJ~ruru1'1v1.ff el'1111~1-:J 
VV Vil.I VV 

J-:id Vl'I.J1 tl'11'U'l.lel-:Jf ~b~1"1Jel'11m-:in111,1el'1f11Vl'Uv1n11'U".i~~JJ Lb'1~ 1 ~'IJ el~'1~L 'Yfo-:J~el L~tl1 fl'Un1".i'U1~~JJ 1111 1 

~n.ft''U"1Jel-:JVl'I.J1 tJ-:J1'U"1J el-:Jf \iL~ 1"1J el-:J 1ms1 n11 Vl1el1~V111'1Vl'I.J1 tJ-:J1'W"1J el'1,r\ib{i'1'1.1el-:J 1m-:in11 fl'Uer~'<i)::;b 'LJ1t'U 
"' "' " 

'lJelbi;'l'U el Vl1elerb'lJ1~1lJ b?l'Uel".i1fl1 Vl1elerV11~ruru1 1 ,xer~-:ibn\>ln71ru1~Vl".i1'Ul;'l1-:JVl'\.J1 b ~el 1 ~er~-:ibn(;ln11ru 
'\J '\J V V \I \I 

1~Vl1'\ll'\.J1~bb'1~~1JJ~'1bn\>ln71ru1~elV1'1nu1~aVl6i11~ 
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c.i. cf :3' n f) 1Vl'U vi :u 1 vl':i n1 'j ll '1 ~'lie) .:)Vl 1.:i vi ?I :i{i') ~J n [ll €J n 1'i tJ 5 u'~ ~ 1 VI -r u ~ ~·wu L ~lJ 11 
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