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Fig 3-b

Side mounting , 90 obrocket

C e

~F Fig 3-c

. . o
Side mounting 115 rracket

U<

% el S5 By 2 Pl i e gl

\A




255 b b aasia

25 Sl yas

r:—._..-gbo)l:-\

" v (F0) s o5 e W e AV A=)

8 X i o~ (M

R i SV R JYS ¥ e dads 542 e V.Y

\e U ey sl O o 2t \-¢

T L S g Sy Gt jla S s V-0
SV slay oTob;

\ve \Ye () Sy oS CBlis 350 Sl U plan v

V1 S o el 03 e oS LSl O \-v

55

SR |

+88 G ¢ 318 sl b oyl a3 A
Syt

%J}."'&‘QJ—‘ A O ¢

SRR R AT I AR AT X r L“:CL.“;ICUJJ! .Y

vee By Aty C-.:,L_) Y-t

wat L ab e ] S S 3T ark Ol Y-5

1 S day! T

o) JB ot e Y SU i 2 SP eses Ya1-0

\4



¥}

- e =Y

I ISTOWIF R B
e L RS«

‘-:L.' SI

L AR IR PN

I oI
oo 4 5L
/c.u')‘ 25 phmsl
SR PR R PR It
BTNV T S AT
A% VA
rL e

Lo (¢

<l sb e e 2510 455 W S
Uy 2 B sl 2 5 voiovay
,'-_L..l c_l JL. IV P Y.1.Y
o S Il S ety gy Y.t
PRSPV JON O Y

z:-ﬁ:! &by .y

(@)Jé/@)ﬁe)u‘% o\

r—a~..¢' ~ Odl—n:'o).-u Y-y

Lyo o cblis & S oles r.r
d.oU).;,iJLijd:hd,L&u:_‘.ﬂ r_§

255 sls daite g

(L3 Jlain) ey, =l L8 S, £y

():)‘“ )'-\L)C_J,)J?{ uJL: 3\:_], [ 4




ARVARE vA/tv (o) SVaskS  Slam 0L slita skile g Sy t.r

AT e SO L) dslo (U s

(w5

AR JANE S S U Ol £t

Y. FTakS 0555 St Ol o Jass U £
(D& s 0L )

L i 25 dol t.v

ive/valry  jBa,beds S p e o Aol Jsb £V

S S S £.v.Y

SO Sl 9 Ol o -0

by b gl s300) el gy 8-\
i ('43.;‘4&
$354 630 1 BN S35 et 8-
S a7 e
ANSUNEMA |, DIN Ll eanS (S Ay oS b 8.v
NEMA ,,=lsTh DIN | ANSUNEMA !l
o St Oty 8-t
syl s b sauS s dwy 8.0
syl Sl gy e sisles o1
o [ L2 5l 4l 8-V
G e 0azn il Wb o dals o S s 8-A

AR



2N 30,4 Jydor

u,,.(i,,,;u,,.uuuguuu,wﬁapp
(33,50 S1)losjl Gl [MKg g K5, el

L ITR R 4 SOV g

(F3s Jlain) ey b8
(P slais) g LS

() SJyuls

() Sy uls
(SKG) dgyls
() cdyyls

() cdyyls
(S guls
APy

(Fy Saie) ,Tyls

7T shes

A SNty

..b,.,,-,,:r,.u;l..uu,wfu -y

ania s ,t',s Y.Y

W55, s aasiia y

(.Jla PO Yy

PATEIHN Yov

e Sl s 0L e s il e S, r.r

deler Sl s Ol 53 Wl ey S, r-t
tslile

U R Ol i Yot

U LS O e Y.t.Y

LU o4 e i, 4 Y.i.v

HHU b 0l s Ll Sy Y.l
bl gials

PUIRY TN Y-8

T8 Ol e Y.o.Y

S ol - Yaa

Sl b LS 5l e NS Yoy

JLL‘*:LUOL;,? Y.A

LB JEPPg Aok YA

Yy




(S lain) SdgplS dams &)l 4203 53 a0 Sy Yoy

domns Sl a3 53 W3 O s Y-\

) S
A Ohe i iy YoV
A Ol o gadl ail e Yora.y
P O JS oLy
23 ($303 B o 4l Ol jea S Nusm Yo\ Y

Gk (s )8 SWy v/ ee

g8 S IEC 994 3,lat!
S UL Sy st s Yo\Y

Ol @ i

o 022 s O o sl s T

ol w
Slas 0k aln s culind Y-\

165 b Lot sk
(SK2) ot Ol i lan Y
Uy S S ol o YoVA.Y
bl s ol nla s colas! Yo\

(K3) o T5kS s amels
- Tl as o lasits Yoy
NPT HT Y-VA
JSSTDCS D FVAE JUTS PP < JUN | F P T\
3585 5 ot e O Sl S s Yore

ey ey REVS B P FE Ry PRTH P
LI PR g ATS IR 3 PR JOPS I PN PO R H Y-¥\
UR s o3 Cipe Sy Glat o LG Yovy

w



(el K sln)

ook Oad VoYY
IEC 5 1kt 3ol iS4 L YrY.y
R R TP T A T RS EPR Y S Y.Yy
ook O A
IEC 3, alaw! 3ol s ,L L RI R
Sl ahea] s 255 2l ARE
0.5 55 55 05 Y-Ys
255008 5 58 by Y7y
JL S (AR L W
Sl b1, o S 0L Y.y

TRH VT
FI R Y
S asta et gy \
TSP PO ( g r.Y
b C““ Y.r
gl 53 K2 O L il (L, r.r.\

(F3e JMin) ey plS (K21 5)
(K5) edguls darls Ll s culiz! jldy r.r.Y
RPN K O ESERINE r-t
S (g ) s pp o r.s
el &suu,zﬁk_,u;;dk@u .
gy FLBVE PO Y.v
P St Salizal v-A
S o &) YA

Ye




S.A.l.}ixu‘gb;h—‘dd)-\t\gbl;)l))‘;b‘,&j)aé;‘%gub.\ G g

SA2. K 20 jlad dyar gbislsleialy ¥ Gy

Y&



] s".ud)g
(SAD T4 53 Jus g 3K 0yls dadr oSS slial,

o4 360G sS Jlasl o Kin 3 01t =Y 4 g- 1 (10 VTS, ) 50 43 s 5 - il
obJQC——e)s'—JyCJJHJUJ‘-‘U'&e"vJu»YL:&.*)‘-:~'—~.--»"-J\-6L“JU oy
}gh-"-nﬁ'@:u#&'wwkx&’-‘)“ew.’-‘:J'u-‘.r:{;xdu‘u”‘é-*—‘-Jﬁx
S 3 Sde Sy Ll a5 25 s 04 Sz 53033,8 Tl e
35 o u@,u,&s,,up,..u.,_.(;xJ.;b,;.u;duu,,,wy,l&guoT
GO L 5 oo e 545 g g Koy Y 0 51y g 315y G
S e 03 ke G o N KE o s S gyl S Py for st o,
S ey Bl v u;...,f.:_.,..;.ug;u;u,g,:{l.\,,l.u,;ﬁhc,..l.uL-,,_,,;
,L,-.;u_.;c\~,4,,J,kﬁ(ﬂ;q;u.u;dut;,u;.g..wm,*fJ;x;u,b-,g
&_..;du.;du,u&;.al),&gd;.\,_‘,js,,a,lxl;,lgui;.qu.u
b R S FE TP TR SR PEVI I I PR VORI
Py s e, )"_}:-‘JJLL-"-wu}@)&:ﬂ)zﬁ“;}“'ﬁ-‘*‘ﬁ‘&oﬁi
(s \-)&J,A.?J:.ujsgbplm(olxl:le.-..,l,dwgu&:.qu..)
~’~’-.Jud'yJ°0:—:-¢-:3ﬁuJY:wak0wJ<—~';3‘-:(JY:Q—-'&——-L'-*
P des s L seay o, Kl ol ol 52U 058 O ¢ 3 VL oyl
2854 oo TS 5 2205 Al S Rl 50 Il 636 Sy s 1
Ay bl g
cblis li)°*5¢nﬂj‘°w&:ﬂju5\uﬂ-5'j&i)’ﬂ&r:ﬂ%Ju-:u&r-‘-ﬁ
AR Jatome o Sl 8l (65 Y b 003 S 5 5 c0 = o ot Jlas!
dsds o 2L cell Loy obiamilin 23,8 Sidpam 5aily . sl LLoL;
u;.;,qg,:p,;;,,,_>u,.&1,_»jug&__;r;l,,&;w,,u,u;u,x:u,hg
N A LS s20 B Gkt S5 LSl b5y sla )y L5 e

JUJ;:'JJ.‘{’P@d;ﬂﬁ&-;yﬁ‘-ﬂ:du‘x‘x LU Sl ey

"




v, ul,;ug,'..:..r:b,l{5L:!,‘5l;,‘x..u,'t...\...,:u,uju,,c...l,;uq,;Li

JEEC TNV S WPPRPR VAT RIS ENPUICH JEPPYTIEL S PU W RT ooy -
d)*’))&){f&#db:;{'b)‘}ﬂb "\‘.’qu:JLL"'J.Gle!)c“"'CJ'Ji'ch"Jé [V

(355 ansl o Iy glS F 5 ATY G;,:‘s,sgu;.ﬂc,»‘suywb@).»j &3

:,Lut:...l,;..u.ax.l:L;.u.,.,.;wux,;.i..tw,!x;u, VY A, 250 03 b s o
bt Joun $L5 5l o 3 o gl 5 2 0 Sy SLS AT AYY a5 B sy
.::;;3
.J:,o\H«U'.,..ASJauCu:)‘L;u R R
N8 el s o gl sl a8
AXee B b Sl anal o gl e

FA-ER Uﬂf.co)l&“&a}tu.;)“s‘} a0

\;..»J.f._.;gb;.:.;‘,&.; Syyrdibhia iy b‘;:,ﬂch_- b assy, :;yﬁc_-é)-? -3

.:)..iu:.-‘xd))g s \YY G}jd}dugﬁcygb:ijl

P PRCU Y SUP S S SOUUIIFI g LS WEPICRIE ERGTFIFSIVIPP S FCJn
2L ity P B 6 558 55 Ll e ol o 2L el Sl s
bl ylo by 5 s o 503U g5 dlm wat Ty
TP s—'Tc“j S gby b e 3 2 15 Y
| M5 5 syt iy
Sl o6 sy 5 S ol g
TR TR I I PR TS P PRSPPI PRSI L NS
$3ke o 03,8 Ul s Ji 5 Jar -

S gann it 3 mtials Jhms Jayl 8 (O35 3 O 08 D) ! oy Ot s

v



- b

0z 530 Y cr 0L sl a3 S Tecn by 5ymy 5 42 S5V s T b
AR 68 sl 355 0 T il o o€ Wl s Sl Loln yout W, 55,
s S 2SS B 3 Ol g5 a

014685 32 53 B3 b il

2 i o ik (o 5V U Sy A Y

w0351 3ol s, K5 ) (slo 95 syt v

62,87 bl S8 08 55 bl )18 Byl 25 Yl slbas iy 0ok L

J;!,__i;x@UQQU:‘,’_.JXQL.’JJLU._SUJ\:J)GLJ');E At R ETRSTRRTY WS
Ok 0293l ol bz 2500 Ol s g o st st Uy il s Koy ol o
6 K5 ol 1 2 5y A 0Telss oG 0l 120 555 0 il ey S
B or S Bl o o 0 gy Sl 3 g0 g
Lol e p 023l p s SBE G by o 0o sl 5 YU Sl 4y g5 |,
g 455n g 505 06T L1581 a0 il ey Sy 0y HLS o/ REIRPY
e I LV S O 3 K5 ol g 3 5,6 i 3 Ll S 010
P20 Mo 4 b T o Dl 4 S lim 3 g Sl g ekt s 6 B s e,
CE Y sy 5o s el e Sy sl 6 5 L s e Blis G 55,8 5
ot
:—UM?QL‘JQ&'V'&’J? Ll Ll el cBlis ¢ phows oy o
AL G SS (o db) Sl 550 g s LK 0 658 5105 D 5 o
3w Bty o a6 b Bl S0y g oaj Sen 5 5 K58 nj Jlea
Mt e Sl st 4y oS Il Jomn 53 03lind 3150 K5 5,00 53155, Laa s
338 Joos B 5300 Bl LK, e
L e Y i) J—ﬂfr:i&-*&(vaij;d)izLﬁhebdurf&K-
33,8 Ulesl T

YA




340 5 8 i 32 s L B Sl S ar S GL Ly o sr Iy L b sk o
oz S s 4l B el j2i DS 4 2l ety s L aslo plasl 5,05 1 O
--U:—"&:*J')w-‘-'-*‘éhwrewx‘e‘-:U-’J-"-\"J.-{;x*r-"'&ﬂ*ev(:’)i

S e 3piaom s JoS Iy kK5 e 3 Slab bslas 6 JolS Il s U0 K5 s 5500 5
St 3 mss JS K3 GU1 & Joate il sl 351 K s € 55 AL 35
T o ol 4 U1 K5 i ) A5 i S 2 ST gk (53,00
il o Tmboae 2y 5 e il 5 51 6 i i e
)&‘ﬁb@:kdu)-‘-)*e&KJW‘J’-’)JFQJ-:M‘@J)J«SP«SU@-; 2
ST ol sl Cbls gk 6 ol 5l ! S Cioas S0 O o s
S S
SaskS /¥ il iy b ¢ (b L il A 2 Sl L2

.93;(&?'}

& (Protective margin)J,fjxu;Lu,axw,’fqo_-,ng Y 3,0, 5000 pot 5 -

_ Sl (A gl
Sl ol Sl Blas 5558 0 iy s ( V)X Ve daly 5ok

55 Bl pa

255 A 3)lge r s i 3 s okl my a3 UY Ol 4 Wbl iy el
NGV TCUITL NI < JUPRT VIV E PR VPSS SRR TS ST SO WP ICH B R
tol e 08 L S olaits g o5 L T bs!
A kS Ve SWy s eaTae s Ol U S s, K5 sl el g Sy 2
Wy S NN L iy kST TS b K sl s S VAL ol
S 3 kS Wl kS YE S L Y oS g, K el el g Sy S T

e Sy SVl (HaskS T e, S

M%J%IQU&J')%&@UOQJ?VM' :i—b;t-idbd-:>J°Jr)>@-3)3-C

033 Bn ] 5 bl a3 b U5 0L

Y&



Sl caaly

(e 133 5 485 Aol 0on) sl SIS a3l ye iy

BETRTSIHR ¢

02 Wy als b elos a0l g b st e a3 550, WU U e iy g
Sk b bshst 6l bl oy Jis el sladly o Wy alys 2o, S5
Lo phme 0 b e Tslagly b yhas sla gty - Bl VL0l et SpiS y pr
0o ot ymiS b

S el Uy aBL et cl >« (SHIELD WIRE) Bl o v 5ymy 0
A8 oa Vb Gelo s Ol Szl 1AL et =5 (FOOTING RESISTANCE)

1228 ramy K e, G ol g

SO ) 3 0S5 B39 S b Sl piil 5 gy S P L Y Ob) 02555 539 Sy 5
PP ¥ ke s T LTS e Wb ol e LK (S

5l Kt S T TS VS S e S Il e

G390 B 3lm 553,8 Jls 5a L (cdy Bl Pr L v ) 38 Sl il 5 s
Pt g, S s K Lg Sl 5 ST T LS R

WK Iolas ol o 1 TEC DBl ol gy 6 TS 0,55, 558 o S e
eI L LS Ve L&, 4 ANSI 5, lute 1 "DISTRIBUTION NORMAL DUTY"
=5 % 5 "DISTRIBUTION HEAVY DUTY" Blan L 50l a1, K

b S dyb i H-v-y Lo, 20 sy b
b‘\f:—-u?’)ﬁd'xc—-")ﬂ;x%“
D P FTLICJIC IR SIS
P VLIPSO SO
pe 4:-*-‘-&.—";-’91-‘—«5’;:@»1:{,':}*:#-“"
:”J?CJJJJJ—?J’:&J‘"'-'J'




byl b iy K s Gale 255 g eaiS ol K8 1=y Y G, 3094 93 Pt 35 - S
53Ul 2 e 5 »fww*—‘-wf*ﬂtyu.fix S Joue
Wt (SALT FOG) Kas 35T SU s sl Lo iblus 53w oS il
3 Aot s 45 (5 2 49l b Ll Ol (Plain shed with a steep inclination) 55 yiss
bt (st bl has S 0T8) 008 5 (omis s 5 OLL oS Gbls 51

-l slis (Plain shed with low inclination)

s emas s e lbey s 107 50T 007N Sl 25 0 ey oS
535! (BRACKET) 05,46 40y e g5t 3 py 55 3138 iy 0> gl 0.6 10655
wilonys 8 et b olante Cuand 530 g (ko 635U 3 636 ko (554 ¢
3 Al JK pl s cnlodliasls G Y K8 53 g1 (koo (535U 535 el S0 522
S50 JraS 1B ) b sl 01 eI G 0y ar)5 A+ i sl LB
S ol ol e S el 4l A a0 L C g il
,_;!/,_34.5’:,.:._.;«,.;,:S\f.c“h.x.:cjf)m);AG;u:”qq,_J(CLEARANCE)
N JL_.-.;IC,Bg_,..ast—i,;lJ‘L,..,J.,I)s.Eb
K1y p o Ul s et o jalgline 25 Slaitin s 0dd S5 s slbe ot

25t g L AL 5 e 6 K3 i g

L ANSI/NEMA L 5:lks 7 b 55 55 Lr-“-‘-'-‘-{r"“ SCT L JIRT St O TETR STV e FC PR

s Syt O3y Set Sday NEMA )b 4y o kel ] 530342 or 425 L DIN

4 Jlasl sl NEMA G las slodil 5 U DIN U Golain sl b oclond o ol
T IPELUNNTRTY SR o

qore . .. . . Z. . ) ..
J|.;u;.‘|w|,‘@,,,6u&_,..,mu;..l>,,.‘_;uﬁ§,m51,. e R SR ST LY e i
2yt o g5 0 dS i dlmy

s



2 . : s é: . & . .
J"“.J“C’)‘IC‘.-‘-:{)UI}:‘)")'C%h;—ff,_-(’xo.l.uk- - YO YESF PPUR

T’y -0
G LI 2l as .ut,;u,.&.:,ac:u.t,;,,-l

R P T BT AP
PR S LT SV G2 3 T IS Ty s

.L:le)lao.ujuﬂ.ﬁ;xg|xhﬁquQPJQL:O&&U -l S PR 2034 0 b yi - o

.»j;...l_,,'.):

ry




YC...»”‘

(S-A2) LK 5 33 0ld Ugur bl slamal,

53,8 dily a0 Wi b g S dam g o K5 ¥ oslat Uy L BLS I o

3,8 5 e L el g5 sletey bl b Sl

:)y,_,:u.ojl,:f)}; Loassbas LU ool :rjl:)ijL:J) Y=V easy, :)y)ac._..é,.?-QN

'u‘e:‘c’_'ﬂjy\-g)g:uo.u\.g&gd)k JE YR PEgr

O Pl LRIV vV UG SRRl VR I EI PR .4 S FESESTVISEY 0 S p

—\--‘-Lau—'d)-; J)yebbﬂgguj\ﬂ)oéxd‘”;dgu.\a; \.»,’.-‘.._.sxa\.bc.l..:-b Sota

s ile o s Uy ol el sy Y-A-YJ'Y*Y._;LAQAJAJ_,JJJC,A,S-'.;J

S io\in.s, S JLGTEC 99-4 5,1kl 3 0 dd dons g5 SWo3dous 53 S i oy La

a3y 3 558 de e salan oS .gng-z-vpg;,;@&Tw.u;w@)t
LEL S Jyas £y

Ve b b blyne s Ko dsd olhe 1S U 0L YNy 2050 00 et 5 -

.x.:\,u.@)i,dxsk}{u;;ﬂx:u,,d,;&u,,é,:.{x>u,..\;p#7,g

G L Gallas B3l U ol b 4l 0l S YoV i 2,50 03 g5 -

e o UL B2 0 VL e T 2L K gt a0l S5

S dsds soedd S5 L ply Sl L LSS 0L e YA G, 2 03 b

-

-



olf.ujl..-h..,:, u,laupﬂ.blt._.;gxau.-w' =n Jdiv=asacas, el T

T PV
Ll s eSS e HB S0l Y=y s, 2054 93 b g5

e opl :ijqc.,..s&,:u.d‘f) L:;L‘J)t‘:;."..au.‘og‘.c Y=Y (o, JJ’DJQC:.J.);-C

.::ﬁ;o:&:—!g:iyghjl;l,«iuijlﬁ,_ﬁxus)lfdoaebo:J,T@-ngLg

L)Su.;a:.n&:' :ObJQC@.JOJ;JLL’.-QL_kWWY‘\id._v))é)y)éc,.ofj-é
Loss I.L"-ij,a:;u;r_.)#‘r,gf U#T.u.,‘.‘suogx.dlx,::fu..cble.u)‘l..
d,u.gt,_,,{;,,Uula,awugu;,;.u;duldgg,gu.;,;u,;;,Lm sLsl

4
"’;u".‘:"‘u"’“"‘

frf‘*'-"-"-:uﬂ)-"d"eﬂ&l-:xx'x el Y1 iy, 2ol ad B
P L LSO < SR PR AR AR g i J I NK S P < S0
Sl ol LT ey, 305 b OT i s y o lonss A sl
sl Ky [ %5, ‘Iklc,squx_}aglix.c,..leuua,;:,;J!JJL;_.!J;QT‘;)I.\,
.::‘fguas..:.,.o.u)‘bh.‘):«_.sljgl._.. Y sl ol laze

N 3 . . - T é-

::lijwlal{q,;(;li,"-c.,-u:..l\'-\'l@J;-Uyﬁ(_—.éﬁ-)
- . .. - Z.
_@|#L,g\..xixugx‘;,_l‘,kuubdﬁl,z;\‘J:(,,,di,,-

- . - - - /-
Sl ealylS g x'xu‘txoi'.v'—wd-"b-da")i:fézﬁud'x -

db'o-UjLa.L_.«)S A.:L:g'.«.ajo_,’d) :UTJ...:!,}«{L){J—-J__':LL Y-V, 3))—‘)’&:—3_’3-)'

.33;

Y




&J)*{J:o&@b’j)wtj‘}ﬂu QQMOU&| W= VAa, -Uy)#c,-v'j-)‘

ey

e edd 45 s WL oTssejiwl y LK, Jice 5 AR iz3) 3905 =y -

23091 1y b lasita

- Z. . . . * - &
)oﬁJuw)u'cﬁJu,J&x&ﬁLa.br._—-)LNd)L Y=Y A Sy ’J)"ﬁc-“’)"'d'
S b;,.(..od,.\’&;;..{b'._.._»l.gM‘}:’)adb)q.»;ﬁbo&)bhj"F.-j

3 S 4 s VSl 5 558 585 O3 b Y s plon

JLWJ-;QL-G-’\-:JQGQ—\{ :ﬁ,d;r'ui}&:‘i{u Y-Y\&.)-gé) JJ);‘JDC:..':)J-‘)’
e e K YL uslie IS ke 55, Ka Sl o daoys g azbls 655 apSl

s #-
P o B JE T | [V GRS T O < e

FUg o 52 33 S GLSI B V=YY iy 3,50 53 i -
S ol s 2L ol Pl LU s sl Sles L5 0 L I o
4l e
QU&):J.::LLJB,AQ}:JbU;%'% Ay ol S eV ple s ool

Al A3 L Ll A S5 (AL osa Sl o s GU Y T A

53 555 Gt Gl il SUaS ey palia ¥ F =Y 5 ¥ =¥ =Y Sl ays) 3,50 50 o - b
O O TS I TV TR N SRR TR b elas)!

o T80 e S5 sl aS ol 1K S5 U i Sy S s

Sl 3 T ity A b 3 il Sl b DL S (AG e 5L g 5L,

2 J:KJJJJ&;*:JJOL:J#J'.,,—-‘-U“UL'm SWye e Ll e s, %5,

Sootea b S olin Lhyn LU LK G Gole . T ooty Ve oy

Yo



.Ja_bd.‘:.:tl_j:

e ol by 03051 53 5 el s el fre s 53 sl (sl i

vyl Bl culaz i, L_.):da.-)'l,'.a Veor VL oLl gl 048 Jles!

P55 L B et

U ST TC ST SN Y LL A dsb Jilas Pt s, s s eat el
.CU!C-J’;YL!):)&A‘-\:LQ

d)A?i-v-Yq:de)eud!)lgL’.._..‘of)Sq :LA‘S_,:.:QL_J_}’.-Y-AQ:):J)-J:C_..&)J-&

Dy a0 (S

P AR ekl k) 546 s e P s, 2 by

.. - .. & & Z. - - . . .. .

°)"J})|-‘{J-"')hd‘{‘c}xdeJ“‘-:~dc5|x):§’){“—~:L{b -T"Vg}-_’-yé))y))c_-ay-d
L u«(-» S0

A2l 2L K dsas s

Gl 03 ol b filas s s te-a i, 3054 03 pet 55 -5

'CM"’C’,'J'J‘:YL: 23l

™







2.22.2
2.23
2.23.1
2.23.2
2.24
2.25
2.26
2.26.1
2.27

3.1
3.2
33
3.3.1

332

34
35
36
3.7
38
3.9

Same as item 1.20, but for 10 sec

Without prior load--------=seseeeee--
With prior load as per IEC---------
Dimensions

Weight

Filling gas material----==---eeeeeeeev

Over pressure

Current and wave shape at

routine residual voltage test--------

EXTERNAL INSULATION

Type & full designation--------+----

Manufacturers
Insulation level:

Power frequency withstand

voltage (wet/dry) ---------oeeeeeeeoo.

Lightning impulse withstand

voltage --

Creepage distance---------cceeeeeee

Detail of shed

Dry striking distance---------eeeooooe
Washable in service -«-=ccoeeeeeeen..
Cantilever strength----cecemmee oo,

Porcelain colour-----eceoeeemommne .

29

mmxmmxmim

Kg

bar




2.10

2.11

2.11.1

2.11.2

2.11.3

2.12

2.13

2.14

2.15

2.15.1

2.15.2

2.16

2.17

2.18

2.19

2.20

221
2.22

2.22.1

Reference voltage at ambient

temperature
Continuos current under ambient
temperature:

Capacitive Component--------------
Resistive Component----------------
Total

Max internal partial discharge at
1.05 uc Acc. to IEC  99. 4----------
Power frequency voltage versus
time characteristics-------------------
Time versus current curve for

disconnector

Long duration current impulse
withstand:

Peak current

Virtual duration--------s-eceoeoveaeee
High current impulse withstand --
Clearance, mounting specification
Possibilities of mounting------------
Type of arrester terminal and
Possible conductor size--------------
Max permissible length of lead
between arrester and surge
counter and between surge counter
and earth----------cerecommomoreeeeeen
Energy absorbtion capability-------
Temporary over Voltage capability

in multiple of Uy (1sec)---------------

KVrms

A peak
micro-sec

KApeak

KJ/KVrated



TABLE S.A.2 TECHNICAL PARTICULARS & GUARANTEED DATA FOR

1.1
1.2

2.1
22
23
24

24.1

242
243

25

2.5.1
2.5.2
2.6
2.7
2.8
29

SURGE ARRESTERS (INFORMATIONS TO BE SUPPLIED
BY THE CONTRACTOR/MANUFACTURER F OR SA.(S))

GENERAL DATA 20kV 33kV

Manufacturer’s name and country.-

Manufacturer’s type designation.-

CHARACTERISTICS OF ARRESTERS

Continuous operating voltage-- KVrms
Rated voltage ------cemeeeeeeee. KVrms
Steep current impulse residual---- KVpeak

Lightning current impulse residual
voltage at

0.5 times nominal discharge

current KVpeak
nominal discharge current---------- KVpeak

2 times nominal discharge

current - KVpeak
Switching current impulse

residual voltages:

125 A - , KVpeak
S00 A oo KVpeak
Nominal discharge current -------. KA

Long duration discharge class------
Pressure relief current ---evveeee-o. KVrms
Reference current at ambient

temperature----------cooeo_______. mA

27




45 Long duration discharge class------ -/11/2

4.6 Short circuit capability

(Pressure relief current)------------ KA 20

20kV 33kV

4.7 Creepage distance:
47.1 Length of creepage distance------- mm/kv-ph-ph.  16/20/25/31
4.7.2 Shape of creepage distance--—----
S. ADDITIONAL EQUIPMENT & FITTINGS
5.1 Type of mounting (pedestal,

bracket)
5.2 Bracket mounting on wooden or

steel cross arm
53 Design of fixing clamp

(ANSI/NEMA or DIN)----------- NEMA OR DN WITH NEMA ADABTOR
54 Mounting orientation --------------- degrees
5.5 Disconnector device ---------------- Yes/No
5.6 Surge counter Yes/No
5.7 Insulated base Yes/No
58 Cross section of connection lead-- Sq.mm



2.6.1
2.6.2
2.6.2.1
26.22
2.6.3
2.6.4

2.7

3.1
3.2
33
34

4.1
4.2
4.3

4.4

Earthquake m/s? 03g

Wind velocity:

Max wind velocity m/s 45

At ice condition m/s 25

Ice load thickness mm 0-20

Force on HV terminal--------eeeeees N 60 for bracket mounting &

500 for pedestal mounting

Other abnormal service conditions

ARRESTER DUTY

Class (outdoor / Indoor) outdoor  outdoor
Conncetion to system---------reuee-- phase to earth

Type of equiment being protected Dist. Tr./Power.Tr/Switchgear/
Max lenght of high voltage capacitors / regulators

conductor (protection distance)---

CHARACTERISTICS OF ARRESTER 20kV
Continuous operating voltage (u.) KVrms 18
Rated voltage KVrms 24

Residual voltages:

At lightning nominal discharge

current
impulse (wave shape 8/20 us)----- KVpeak 78/67
Nominal discharge current------... KA 2/10

33kV

27
36

116/100




TABLE S.A.1 RATED CHARACTERISTICS (RATING & CHARACTERISTICS

1.1
1.2
13
1.4
1.5

1.6

1.7

2.1
2.2
23
24
2.5
2.6

OF THE SURGE ARRESTERS)
SYSTEM DATA 20kV 33kV
Highest system voltage (Um)------ KVrms 24 36
Frequency Hz 50 50
System of neutral earthing-------- Non-effectively earthed
Max duration of the earth fault---- Sec. 10

Max value of temporary over-
voltage and their max duration---- Um for 10 sec.
Insulation level of equipment to

be protected KVpeak 125 170

Short circuit current of the system

at the arrester location------------- KA Max. 16
SERVICE CONDITIONS

Ambient temperature---------- °c -40°c to +55°c

Solar radiation eemen strong
Altitude---------seemmeeeec e m 1000/1500/2000/2500 1000
Humidity----- % 10-100

Natural Pollution level-------------- L/M/H/VH((®

Mechanical conditions:

* L = Low H=High
M = Medium VH = Very High

24



TYPE A

Fig 3-a .
Side mounting , 90 bracket
TYPE B
Fig 3-b .
. 90 bracket
TYPE C

Fig 3-c .
Side mounting 115 bracket

FIG3
Methods of side mounting on wooden cross arm

23
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root of the number of arresters to be supplied.
a. Measurement of power frequency voltage at the reference current.
b. Lightning impulse residual voltage test.
c. Partial discharge test at rated voltage for t<10 Sec & 1.05 times its

countinuous operating voltage.

2.7 DOCUMENTS

2.7.1 The tenderer shall submit following technical documents with his offer:

- Detailed summary and exceptions to tender specification.

- Completed table S.A.2 - Technical particulars and guaranteed data for surge
arresters.

- Operation and installation instruction manual and catalogue

- Outline drawing

- Reference list

- Power frequency voltage versus time characteristics.

- Time versus current curve for disconnector (if requested).

2.7.2 Following technical documents shall be submitted by the supplier in design review
stage:
- Detailed outline drawing for surge arrester, surge counter and mounting
accessories.
- Rating plate.
- Routine and acceptance test reports.

- Operation and installation instruction manual.

20



K = Altitude factor

H = Height above sea level (meter)

2.6 TESTS

Type, routine and acceptance tests shall be carried out as per IEC 99-4 including:

26.1 TYPETESTS

a.

b.

Insulation withstand tests (on the housing).
Residual votage tests.

Long duration current impulse withstand test.
Operating duty tests.

Pressure relief test.

Tests of arrester disconnector.

Artificial pollution test.

26.2 ROUTINE TESTS

The minimum requirement for routine tests to be carried out by the Manufacturer

are as follows:

a. Measurement of reference voltage (Uref).
b. Residual voltage tests.

c. Partiz] discharge and contact noise test.

d. Leakage test.

4. Performance test on surge counter.

2.6.3 ACCEPTANCE TESTS

The following tests shall be made on the nearest lower whole number to the cube

19




24

25

ARRESTER IDENTIFICATION

The arrester shall be equipped with stainless steel, or other equivalent weather proof
and corrosion- Proof material, rating plates, fixed in a visible position showing the
following information.

The inscription shall be made by etching, engraving or other approved methods.

- Continuous operating voltage.
- Rated voltage.
- Rated frequency.

_- Nominal discharge current.

- Pressure relief rated current in kA rms.

- The manufacturer name or trademark, type and identification of the complete
arrester.

- The year of manufacture.

- Serial number.

- Max ambient temperature.

- Altitude.

ALTITUDE CORRECTION FACTOR

For installation at altitudes of over 1000 meters above sea level, the test voltages of
external insulation should be the values specified in IEC divided by the
corresponding altitude factor K.

1
K=

1+ 1.25x 10~ (H - 1000)

where

18



arrester is subjected to continuous flow of power system current.
23 SURGE COUNTER

When specified, a discharge counter shall be furnished. Surge counters shall have
static components with the electro - mechanical counter and shall be suitable for

countinuous service without requiring any auxiliary source.

They shall be robust and capable of withstanding repeatedly, without damage, the
max discharge current of the arrester. Internal parts shall be unaffected by
atmospheric conditions on site. Alternatively, a weather- proof housing shall be
provided and this shall be designed to allow the recording device to be read without

exposing the internal parts to the atmosphere.

The counter shall be connected in the main earth- lead pass from the arrester in such
a manner that the direction of the earth lead is not changed or its surge impedance

materially altered.

Bolted links shall be provided so that the surge counter may be short circuited and
removed without taking the arrester out of service. The arrester base shall be

insulated from the ground and connected to the counter by insulated cable.
The output terminal of counter shall be earthed directly by a bare copper

conductor. The insulated cable and bare connections shall have adequate thermal

and mechanical strength for the duty they are employed for.

17




2.2.7

228

The insulator shall be suitable for use at the elevation and under the ambient air

temperatures and loading conditions specified.

Fittings and accessories made of malleable steel shall be hot dip galvanized.
Aluminous or portland cement shall be used as the bonding agent between

porcelain and metal parts.

Hollow insulators shall be manufactured by the wet process and shall be of
homogenous structure free from laminations, cavities, or other flaws affecting its
mechanical or electric strength. It shall be well vitrified and nonporous and shall
have a brown- coloured glaze. The porcelain of each insulator unit shall be
reasonably free from warp, shall be impervious to moisture, and shall have a
uniform, smooth hard glaze which shall be free from imperfections such as spots,
blisters, and burs which might impair the unit for the service it is considered. The
insulator shall be designed according to IEC 815. |

" Guide for the selection of insulators in respect of polluted conditions.’

Each insulator shall be marked with the supplier’s name or trademark, serial

number and type. The marking shall be legible and identifiable.

POLLUTION PERFORMANCE
Measures shall be employed so that the performance of arrester is not adversely

affected under specified pollution level.

DISCONNECTOR
If specified, ground lead disconnector shall be provided to assure positive breakage
of ground lead and current flow, with visible indication. The disconnector shall not

actuate when handling the arrester in any manner, and shall operate only when the

16



225

2.26

- Side mounting on steel cross - arm having dimensions 70x70x9mm for 20kV and

100x 100x10mm for 33kV. Adaptors shall be as indicated in Fig.1 and Fig.2.

- Side mounting on wooden cross - arm with dimensions WxH= 115 x 90 mm.

Refer to table S.A.1 and Fig.3.
- Pedestal mounting.
All fixing strap, mounting brackets and adaptors shall be hot dip galvanized steel.
CONNECTIONS
The arrester shall be equipped with hot dip galvanized terminals and clamps for
connecting the arrester to HV side and earth by following copper or aluminium
conductors:
- Stranded conductors of 35 to 70 mm? without additional means.
- Stranded conductors over 70 mm? using a connector (after detaching clamp)

- Flat conductors (after detachin g clamp)

If specified, synthetic rubber cover with high withstand value shall be provided for

HV terminal.

HOUSING
Housing of arresters shall be made of porcelain insulator, Hollow insulator of
insulator unit shall be designed, r.nanufactured and tested in accordance with the

applicable requirements of the relevant IEC standards.

15




2.2 DESIGN & CONSTRUCTION

221

222

223

224

ASSEMBLY

The method of assembling the arrester shall be such that adequate contact pressure
is at all times maintained between non-linear resistance elements. The design of
non- linear blocks forming the complete arrester shall be such that it can not be
affected by vibration, mechanical shock or change of temperature. The design
shall be such that the behaviour of arrester can not be affected by pollution on
external insulation. The varistors shall be covered with a gas-tight material on
their surface to avoid degradation of the charactristics of varistors due to internal

partial discharges.

SEALING
All joints shall be hermetically sealed with material which will not deteriorate under

any service conditions.

The sealing arrangement of the arrester shall include a pressure relief device, such
that in the event of the arrester failure, causing over pressure inside the arrester,
the diaphragm of the pressure relief flaps over and the gas is expelled through the
flange of the porcelain. Venting to atmosphere shall be directed such as to

prevent damage to adjacent equipment.

MECHANICAL PERFORMANCE
The surge arresters and mounting accessories shall be designed such that they can
mechanically withsta: ! against wind loading, tensile forces on the terminal as well

as short circuit and earthquake.

MOUNTING

Following types of mounting may be specified:

14



SECTION 2. SPECIFIC REQUIREMENTS

2.1 GENERAL

2.1.1

2.1.2

213

SCOPE

This specification applies to non- linear metal oxide resistor type surge arresters
without spark gaps to limit voltage surge on AC power systems with the nominal
voltages of 20kV and/or 33kV. The surge arresters shall be used for outdoor
service or metal-clad and may be installed at the termination of transmission lines,

On or near power transformers, shunt capacitor banks, voltage regulators.

STANDARDS

Unless otherwise specified in this specification the surge arresters shall be
designed, manufactured and tested in accordance with the applicable requirements
of the standards IEC 99-4 and ASTM - A 123 & A 153 and reference publication

listed in the said standards,
SERVICE CONDITIONS

Surge arresters shall be suitable for normal operation under the service conditions

specified.

13




packing material shall be placed around all sides of the assembly.
Crates shall be marrked as "DELICATE INSTRUMENT", "FRAGILE" etc.

The equipment shall be thoroughly cleaned of slag, scale, grit, dirt, moisture and

other foreign matters before packing.
1.17 VENDOR DRAWING AND DATA

The Supplier shall submit the technical drawings, data and documents listed in

section 2 of this specification at the stages and in the quantities outlined below.

A) AT QUOTATION STAGE
For each device the supplier shall provide three clear copies of the required

documents.

B) AT ORDERING STAGE

The Supplier shall provide six clear prints of the required documents for each item of

the supply.

12



115 INSTALLATION AND COMMISSIONING

For each type and rating of arresters, the Supplier shall furnish site installation,
inspection, testing and commissioning procedures as outlined below:
a) Installation instructions.

b) Check lists.

¢) Energization and commissioning instructions, including safety measures.

The instructions and procedures shall be such that if an arrester is installed
accordingly and passed the tests, it can be concluded that the installation is in
accordance with the standards, codes, sound engineering practice and
Manufacturer’s standards; and hence the installed arrester can be safely put into

service.

1.16 PREPARATION FOR SHIPMENT

All devices shall be prepared for ocean or inland transport, as the case may zovern,

to prevent damage from handling, warehousing in open yard and during shipment.
Proper labeling shall be provided to prevent crates from getting lost. The label shall

include Purchaser’s name, manufacturer’s name, package numbr, reference to bill of

lading and etc.

Packages shall have sufficient strength to prevent damage during handling,

warehousing and shipment.

Adequate shipping supports and packing inserts shall be provided in order to prevent

internal damage during transport.

11




All testing equipment, workmanship and materials required for the tests shall be
provided at no additional cost to the Purchaser. This means that the cost of these

tests shall be included in the price of the equipment.

If an arrester fails in a routine test, the failure shall be investigated and reported in
writing and the failed component replaced at the Supplier’s expence. However, in
case of severe or repeated failures, The Purchaser reserves the right to reject all
arresters in the same batch, and the Supplier shall compensate all charges which may

be incurred due to delays.

B) TYPE TESTS
Withness type tests, as listed in section 2 of this specification, shall be conducted on
selected samples of arresters of each similar type and rating, or the Supplier shall
submit acceptable test certificates of the same type tests conducted on the similar
equipment of the same type and rating. Such test certificates shall not belong to more
than 5 years before the date of issue to the Purchaser. However, in any case, the

Purchaser reserves the right to ask for witness type tests.

The Supplier shall quote for witness type tests on an itemized basis at quotation stage.

Failure in a type test will be noted as failure of all equipment of the same type and
ratings and as a result, that type and rating will be rejected by the purchaser and hence,

the Supplier shall compensate all charges which may be incurred due to delays.

C) ACCEPTANCE TESTS

Acceptance tests shall be made on the nearest lower whole number to the cube root of

the number of selected arresters of each type to be Supplied.

10



1.14 FACTORY TESTS

Routine, type and acceptance testes shall be conducted on the device and

components as specified hereunder.

Test methods, values and interpretations shall be in accordance with IEC standards.
If there is no IEC standard for a particular case, then applicable BS or VDE

standards can be used, subject to the purchaser’s approval.

The tests shall be conducted in presence of the Inspector; unless a written waiver is
given by the purchaser. The purchaser shall be informed at least 45 days prior to

commencement of testing.

Whilst the purchaser’s representative, the Inspector, can attend the tests and shall be
convinced for correct testing methods and test results; however, approval issued by
the Inspector shall not relieve the Supplier of his commitments under the terms of

this specification or mentioned standards.

In addition to the test reports submitted to the Purchaser’s headquarters, the

Supplier shall furnish the Inspector a copy of all test reports he has witnessed, at the

time of testing.

A) ROUTINE TESTS

The routine tests, as listed in section 2 of this specification, shall be applied to all

arresters without any exception.

The Inspector shall attend the routine tests during his normal inspection visits.




1.11 LABELLING AND MARKING

The arrester shall have a fixed metal rating plate in accordance with section 2 of this

specification.

1.12 QUALITY ASSURANCE

The Manufacturer’s standard quality assurance system shall be applied to all

equipment as well as the components.

The Supplier shall describe in his proposal the quality assurance measures he applies

and enforce during manufacturing.

1.13 INSPECTION

The Purchaser’s authorized representative, called the Inspector shall be afforded the
opportunity to witness the manufacturing, testing and packing of the equipment and

its components at the Manufacturer’s workshop.

Any equipment, component or material, found not to comply with this specification

or the specified standards may be rejected by the inspector.

The inspection in no way, however, relieves the supplier of his responsibilities for the

equipment meeting all requirements of this specification and the specified standards.

The device shall have a final inspection made by the Inspector prior to shipment,
unless a written waiver is given. The purchaser shall be notified at least 45 days

before packing.



1.7 PROTECTION AGAINST FAUNA AND FLORA

Attacks by rot, dry rot and fungi shall be prevented by enamelling, impregnation,

varnishing or other effective means.

The Supplier shall state in his proposal which protective means is used by him in this -

regard.
1.8 SEISMIC PROTECTION

The device shall safely withstand earthquakes with the characteristics shown

in table S.A.1.

1.9 CORROSION PROTECTION

Each part of the arrester shall be fabricated of corrosion-proof material as specified

in section 2. Painting will not be accepted as a means of corrosion protection.

1.10 TECHNICAL COORDINATION

The supplier shall establish a completely coordinated design and construction for all

components and materials which will be used by him in fabrication of the arrester.

All similar components shall be provided by a single manufacturer and shall belong

to the same type and series.
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1.5

1.6

SAFETY REGULATIONS

The device shall conform with the requirements of electrical safety regulations. The
Supplier shall indicate in his proposal which regulations have been used by him in
this regard.

UNITS OF MEASUREMENT

The units used for sizing, construction and documentation of the device and its
components shall all be in SI (taetric) standards unless otherwise specified in this

specification.
LANGUAGE

The language used for labelling, marking, tagging and technical documentation shall
be English.

Technical terms shall all conform with IEC.

Either Farsi or English can be used for non-technical letters and other

correspondences.
ENVIRONMENTAL CONDITIONS

The device, together with its components, as well as the materials used in the
construction of them shall all be suitable for use in aggressive environment with the

conditions specified in table S A 1.



1.2

incomplete item of the technical data sheets will be assumed as being accepted by the

Supplier to be in accordance with the requirements of this specification.

The Supplier shall submit production reference lists for all items. Prototype

equipment will not be accepted.

The proposal shall cover, without any exception, all items required. Incomplete or

conditional proposals will not be evaluated.

STANDARDS AND CODES

The latest edition of the standards and codes listed in section 2 of this specification,
as well as the publications referred to therein and all related amendments shall, to

the extent specified, be considered as part of this specification.

In case the Purchaser finds that a device does not conform with the specified
standards or codes, any change, replacement or alteration to the equipment to make

them meet the requirements of the codes and standards shall be at the expense of

the Supplier.

The Supplier shall clearly and specifically state in his proposal any exception to or

deviation from the standards and codes, listed.

Any discrepancies and irregularities between the standards, codes and regulations

shall be subject to consultation and agreement between the Supplier and the

Purchaser.




TECHNICAL SPECIFICATION OF SURGE

ARRESTERS FOR 20 & 33 KV SYSTEMS

SECTION 1. GENERAL REQUIREMENTS

1.1 INTRODUCTION

This specification is intended to cover the minimum requirements for the design,
material, fabrication, inspection, testing, marking and prepartion for shipment of

surge arresters for 20kV and/or 33kV systems.

The various sections and attachments of this specification shall be considered to

comprise a single entity.

The Supplier shall clearly and specifically state in his proposal any exception to and
deviation from this specification as well as the specified standards. It will be
assumed that quotations are in accordance with this specification and the mentioned

standards unless the specific exceptions are so noted.

In case of any discrepancy between the sections and clauses of this specification and

its attechments, The supplier shall ask the Purchaser for rectification.

The Supplier shall submit all technical data which are required at quotation stage.

All technical data sheets (table S.A.2) shall be thoroughly completed. Each
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