Z0A3 $0-00L—01G—0SE—g—8L N 90 | 0018 oN OM | SN zwos =
10 o =
EEEL ( ) SIN®d 40 NOLNGIEISIa I18vL 008 NI S¥oLvI0S! | %
| s NvdIvId INIT FTONIS NLX3 (708dd) ddl dvOVNIGVN AMO0™ A— Sy Togonaa £1°80'LZ Q3L¥Q SINAWANOD ¥04 ON AY8 NI NOLO3HOD | =
OdIN ¥3d SV 03SIATY "9¥Q Q3SITYNIA ONILYY LD |
cL-L0-1g WXMQ/ AN/ | 03IIFHD
d10dD SSENISOE NOISSINSNVAL cl-s0-1c N nivaa| sy oo/ Jereond 10| ss o] an ol oo,
s
3000 Q¥v) AHLINTT STVOILLOHTH AAVHH LVIvHI Av0 | NS 3NN 0ddv | cow [ e |ave) [ odav | w0 | ww [avo ] 2
o
. 20-A3Y Z00-d-3Ad-TLS—0LZ0 "OMA 43y =
Gl¥—d—3INd—¢/G—-0/¢0 ON ONIMVHd DdLIN =
(MW 099 X € 1J3r0dd d3MOd IWWd3HL 2
JIANS JYOYNIEYN 1V 3D9YAOYd TAVAHILIMS AM 2€1/00v ¢+ LO3r0dd 40 3WON M
<
(O9dN) T3LINIT "LAd ‘03 SNILVAINID d3N0d JYDYNIGYN &dTINOLSND 40 IWON M
<
I
8
T
\\\\\\\\\\\\\\\\\ ONILSIX3 5
JUESE =
TSAION g
S
(Ww 00501} AWWGE - IOVAITUD '8 ]
feed A 0S04F - SOVLIOA ONVLSHLIM STNANI ONIHOLIMS "L
eod A GZyLF - 3DVLTOA ONVLSHLIM 3STNCINI SNINHLOM 9
(suL) M09 -FOVLIOA ANVLSHLM AOINDIYE HIMOd 'S
038 | HO4 VM08 - LNJHAND JWIL LHOHS QLN ¥ _
ZHos- AON3NDIYA Q3LVH '€ ot - . - =
MN0ZY-  TOV.LIOA WALSAS LSTHOH T NLOWd ANIT EIEOE §T501 Sd | 1/ 008000 1" K ¥ MWA
s - JOVLIOA TVNINON '} NLO ANTT | 0L STE0 54| 1700500010007 | ) BM
15T s =
SYI1IINVEVC WILSAS NIVIN HONAS ¥ DAL - - - w o] voserea| ¢ Wm
3
TNV A4 508 | (a1 §01 ) 00010000 - &4 1/ 00010000 T m WJ
1-NIVIN 41 S0d | e 01 000 1- 000 - Sl 1/ 000 1 00T L M w
iyl [T i) ival e op ES
sedan g AN 1 g gy L R AdM Iy wapmng widing | Oemosy | epmy mam)y | emy o
Za
15
CGRIOD 5) LD VOOOT "AN 00F =5
N |-t
SHALANVIVd LD S22
5@
53¢
B
2% 0
S22
=258
==
=3
=
=27
e
90 vS—0L¥'¥S-90¥ Y3LSIYHY FOUNS Hd—L ‘WIOL ‘M 0BE S = S - - Sm
. . v 4d 00 - asueyzedes 8
) IAD=0 ¥ LAD—907 HINYOISNVAL IOVIIOA MOLOVAYD Hd—L ‘PRID409d 00%H ‘MOOY no lwmm, v VAGL 'T0r S5ED EW
ONILYY INF¥HNO d3AN3LX3 | WASL 'dE - 55ED mv.,w
8l 810-117'810-017'VIO-017'819-90% 'VLO-90v'VLO-50¥ %071 HLIM MINYOISNVML INFHNNO 3M0O—G ‘Hd—l ‘SI HO4 V0§ 'VO00Z ‘AM00% 10 o < WASL 'dE - 55E1D =
£ £h £ £ @ =
168-01+'868-01+168—90¢ ‘868—90% FOTT AAGTT/AOLT F00R aney g =
80 ‘Y68—-90+%'868—G0Y V68— S0V V68— 0T S/3 L HLM Q3Lv¥3dO YOLOW ‘SHOLVIOS| 8OH Hd—E ‘S| ¥O4 WIOG VODOZ ‘M00Y 68 .km z M m
€0 25-01¥'25-90%'25—50% dld LNOHLIM ¥3Mv3¥E LNJYI0 Hd—F 'SI ¥04 WI0S 'YODOZ ‘MM00% Ts hug L LADANTT AN 00F M
‘ALD ON AvE NOILdI¥2S3a ON3937| TOEWAS ['ON'S
ASI00% — XALIINVOD 40 TN SHULHNVIV LAD
[ ORG. NO. TB—3-350-510—100—
7 3 3 5 i . i Z g i - NO. TB-3-350-510-100-04

(AW NI 33V SNOISN3WIO TTV )

NOILO3rOdd F1ONY 1SHl4




coa®]  y0-001-015-0Sg—L—BL N 9ua | 70018 on o | SN Fws z
20 N =
L133HS ( ) —— SINNd 30 NOILNENISA 318vL 008 NI SYOLY10SI | 2
- mwum NvdOvId INIT JFTONIS NLX3 (108d8) ddl dvOVNIGVN AM00% —— I ro—— Sy Togouaay £1°80°1Z Q3L¥a SININWOD 404 ON AYE NI NOLOF¥0d | =
OdIN ¥3d SV GISIATY "9¥a QISIVNIE ONILYY 1A
c1-L0-18 WM/ MA/WIN | 3H03HO
dNOAD SSANISNE NOISSINSNVAL ST I T I T, B A N e T e ) e
8
3005 Q8o TALIATT STVOILLOWTH AAVHH LVIVHE ava | nos NN g | ow | aw [avo| ] cewr | ow | aw |ava|wm| 2
o
. 20—A3¥ '200—d—3ANd—2L5—0/20 "OMd 43y >
GZv—d—-3INd—2/G-0/60 ON DNIMVIA DdIN =
(MW 099 X € 133r0dd d3mM0Od TYWA3IHL 2]
AIANS AVOYNIEYN LY FO9YNIVd TAVAHILIMS AN 2€1/00F ¢ LO3r0dd 40 3INWUN M
=}
(J9dN> T3LIWIT "LAd ‘00 BNILYYINTD od3IM0Od AVOYNIEYN HIWOLSND 40 JWYN M
[rir) Lol Z#101 o o vh1o S
=
15
S
=
:
L~ #ord LS~ | - o 7_
- - - d ¥ i
B C7 i = s R o gy ' b oo L gy
¢ ¢ ¢ v [ y
= I =P I 5t s =
3
G
i o i o o o )
W\W\é ,I<W “,(Hu/l, ,;\\w\ W%m Nw<l,, ;?mﬂ,’ w W
Fres e T .u. [ e cg
93SL 404 WADS ‘VODOS ‘II-SNE AX00¥ 2 S
iF
985| 40} WADS ‘VOOOS ‘I—SNE AX00¥% WE M m'_r
V68401 5 ve8-90y el = e b = 53
V60 ,,I/Mu«%\wi Foan o * Eon ol 53
E 25-90¢ Swo:mu mm mm mu W =]
w e 23
L V10-80% VLI-0LY " S )
2z &
e e sy e .
B
fo 1 s gL P - — L oo s
J_vwvvv A 1Ty 379 RO ga o
88 8 &8 ¢ H i 3 Sa8
Pth b8 ¢ ¥ ¢ ¥ 522
FEY T8 B e o - - - e 3
o] T68-90%  I168-047 Foo o Eoo o 8> =
2] 2 | sx3
T T 3 SFF
| j . i
7 / Sm
gl no—soy O-01Y gt s ol 393
14 ki * L 3 WANOS 23
- ° = vs-90¢ vS-0Lp =i s == wolova sna ) Fun1nd 28
EES g E3%
-E 13N s o 1 sc
W = W W 1=3NN 1=3NM M M
2zza
25,7 A|NV Els
Fzed
ge=1
>
23 M °c A|NV
- L
g gzl
3856 v —
[ bRG. NO. TB—3-350-510-100—
7 3 i 7 i . Z 0 i - NO. TB—-3-350-510-100-02

(WA NI 38v SNOISNIWIQ TV )

NOILO3r0dd FIONY 1Sdl4




LOATY 0-001-01G—0Ge—C—gl N 940 7 v0018  ON 'O'M | SN 3105 1444 N3gL =
10 o 2
IR (M 099 X €) ddlS dVOYNIGYN LV e E
. e
B QIVYAHOLIMS IS 40 WY¥OYIA INIT FTONIS 2 |09 SY_ 03084y £1°80'12 G3LY0 SIN3AOD z
[ E c1'80'20 W0/ W] a3%03H0 9dIN ¥3d Sv 03538 980 )
dNOYD SSHNISNH NOISSINSNVHL E—| — —
90/ A/ Wi creoL -
3000 QY¥0 AHLINIT STVOISLOATH AAVHH LVIVHA TR d L LT . | | | 2
avg | Nas ET Ogdv | o [ o [awo | wm] geav [ o [ aw [ava s 2
o _ _ . L A3Y ‘L00-V-30d—2/G—0/E0 "ON "O¥0 OdIN—"9Ma 434 _ 3d0OS 13HE ¥IANN SI ANT ONITVIS 318V 4O4 SHHOM TWHNLINYLS ANV TIAID IHL Y3AIMOH M
vey—d=3Nd=CL50LE0 ON UZES@«WMQ DdIN "ATddNS 40 340OS 13HA NI LON AN3 ONITVIS 319v0 8 ST1aVO N €€ 2 m
ONI. nind
(MW 099 X € 103r0dd d3A0d TYWaIHL LSRN 3oANS . INZSTUd )
A3dNS JVYDYNIEYN LV 3F09XIVd QAVAHILIMS AM 2€1/007 ¢+ L33r0dd 40 3JWYN sy *S3ION M
, 3
(9dN> T3LIWIT LA ‘03 ONILVY3NID H3IMO4 SYOYNISYN H3WOLSND 40 IWN SLHIMOTIOS 5
0 (W 006) AAUWSZ - IOVASTHO "2 A
S/3 1NOHLIM ¥OLV10SI ead AY 04} - FOVLIOA ANVLSHLUM 3STNdI ONINHLOIT 9 ]
- {suu) AYOZ -3OVLTOA ONVLSHLIM ADINDTIL ¥IMOd ..m w
u BERE s 30wy vor moe | vs | b TONEOET e NANDZA ORLvel & 5
S/3 0/M Q3LY43dO ATIVNNVA MIgE - JOVLTIOA WALSAS LSIHOH ‘T =
£0 YAB8—GE ‘GABB-¥E ‘BAB8—CE ‘SYOLY10SI 80H Hd—€ ‘sl ¥04 WISZ ‘W0E9 ‘MISE A68 A MIEE - 3IOVIIOA TVNIWON '} M
VX68-¥C ‘¥X68-CC S/3 L HLM Q3Lv¥3d0 ATWNNWA
+0 VX68—ZF ‘WXBB—LE ‘SHDLVIOSI BOH Hd—¢ ‘Sl 804 WISZ ‘VO£9 ‘Miee X68 1M g m
*ALD ON AvVE NOILdI¥2S3a AN3937 | T08WAS M

ALLLNVAD A0 TIIG

TVILNIAIINGD ANV LHII AdOD

‘Aupdwiod sy} 4o }selsjul ay} o} [pusLIIIEp AomAup ul Ajpoadipu) Jo Aj}osap pesn aq jou }snuw }
QLN STYOILOITI AAV3IH LY¥vHE 4o Aliadaid ayy si JUSWNOOP SIUY U0 UORDULIOJU SY

FE £s
28 3 F 88
g L 8RR
(K1ddns s P T3 J—r]
k7 RV | ) b h, e e
- « il
e {xauddy) pi B - HAMOL LINOYIO STONIS NO 3NIT HIO A €8 vl mmmm
FE £s
(3d0OS TaHE NI LON) [ ks [ | [ 2 i 4, . "R | (3d0OS T3HE NI LON)
m<mmUIol_l_>>m %M_Mﬁ {xouddy) WDI 8 - ONIONIRLLS LINOKIO TIONIS HLIM MIMOL LINONIO F18N0A NO INITHO M EE %MNMHM Dzm |_|Z<I_& mm;o& |_|<
YILYM dn YN o T UYIOHOLIMS I0IAYIS
SNO3ANVTIIOSIN
:
s .
L 9 B ¥ [ 3 z 0 W DRG. NO. TB-3-350-510-100-03

(WA NI 33 SNOISNIWIG 1Y ) NOILO3r0dd F1ONV 1Sdl4




O3S 1 Y04 WAS'LE - INTHND INIL LHOHS VY ¥

ZHOS - AONINDIHL QAULVH '€
MNiSpl - 3OVLIOA WALSAS LSIHOH 2
MNige - SOVLIOATWNIWON °b

‘SYILINVIVA NILSAS NIVIN

TTHOO S 1.0 VOOZL A ZET

SHYHLANVIVL 1D

39 Dggg - souejpedey
VASL 'T0- S5e1D [
WASL “dE - S5R1D 1225
1935
oy
LAD AN TEL

SYHLHNVHEVd LAD

0g Z-VS—F L L-VS—F L I'VS—ZLL'¥S—601'VS—90}'Z-YS—¥0L'L—VS—+0}'VS—20}'Z-¥S—L0L'L—VS—10L SYILSIYYY I9IFUNS Hd—1 ‘W0l ‘Moz VS —=—
cl LAD—AI=SNE “IAD 1II=SNE ‘LAD 1I-SNG "IAD 1-SNg HINHOISNYHL FOVLIOA ¥OLIOVAYO Hd—L ‘Ppip4oaid 0088 ‘Mgl mn MMM:
ONILVY ININYND Q3AN3ILX3 %021 HLIM
\Z 210—+11'210-21 1'210—-601'210—901'21l0—¥01'Z10—201l'210- L0l YINYOISNVHL INFHHNO IY0O—G ‘Hd—L 'SL ¥04 Wi G'LE 'VOOZL ‘MZCl [k —-
ONILYY INFHEND Q3AN3ILX3T %0SL HLM
13 110-0L1L*110-80L 110—-/0L 110—-€0L YINHOASNVYL INFHHYNO 3H0O—G ‘Hd—L 'SL ¥04 Wi G'LE 'VOOZl ‘MZgl LLO
L 1268-¥111268-2 11 1268-60171268-901 1Z68—+0L 1Z68—201“1Z68—10L S/3 T HUM ‘03Lvy3d0 HOLOW MOLYIOSI 8OH Hd—¢ 'Sl ¥04 WIS'LE 'WOSZL ‘MIZEL 768
¥ GA68—01L'VAB8—01 L‘GA68—C0L 'VAGE—COL S/3 ¢ HUM ‘03Lv¥3d0 YOLOW MOLYIOSI 8OH Hd—E ‘Sl ¥04 WIG'LE 'WD00Z ‘MIZEL AB8
A 8XB8—71L°X68—2CL L '8XE8—60L"9X68—90 | ‘8X68—¥0L 8X68—20 | ‘8X68—L0L w\m I HLM ‘031v¥3d0 HOLOW HOLVIOSI 8OH Hd—¢ 'SL ¥04 WIS LE 'VOSZL ‘Mgl X688
¥ HMB8—801'¥YM68—80 L ‘BM68—/01 'YME68—/0L S/3 | HLUM ‘031¥43d0O ¥OLOW ¥OLV10SI BOH Hd—F ‘S| ¥04 WIS LE 'V000Z ‘Mzl Me8
L VABB—¥ | LYABB—Z L L'VA68—B0L ‘VABB—90 L ‘VABE—¥0 | 'VABE—Z0L ‘VAEB—LOL m\m O\i ‘031v43d0 ¥OLOW HOLVIOSI W3IANVL 83H Hd—¢ ‘SL ¥04 WIS LE VOGZL ‘MZgl NEB
L ATS—F L L'AZS—C L L'ATS—B0L‘AZS—90 L' AZG—+01°AZS—Z0 L' AZS— 101 did LNOHLIM ¥3IMVI¥E LINOHIO Hd—E 'SL ¥04 WIS LS 'VOSZL ‘MZgL AZS
¥ X2G-011'X25—80 | XZG—/0}'XT5—F01 Yid LNOHLIM ¥3MV3¥E LINOYID Hd—C 'SL 804 WIS'LE 'VO00Z ‘MZCL XZS
“ALD NOILYD01/0ON Ava NOILdINOS3d aN3I937 | TO0BNAS
AISET — ALIINVND J0 TIId
7 5 s . I - - . W%o NO. TB—3-350-510—100-02

‘Aupdwiod sy} 4o }selsjul ay} o} [pusLIIIEp AomAup ul Ajpoadipu) Jo Aj}osap pesn aq jou }snuw }

Z0AR 20—-001—01G—0G¢—¢—9gl N 940 7 v0018  ON 'O'M | SN 3105 1444 N38L "NOILYDIHI03dS LOVHINOD ¥3d sV | =
) oN 300 T3 '2°0 0L G39NVHO N338 SvH | 2
13345 — STNEd 10 NOIaIsa o £-3400 10 40 SSYI0 AOVINOIY | B
20 | 133 WYHOVIA 3N FTONIS—(ddLS) SVOVNIGYN AMZEL 1 BEENE SEE EL807Ie G3V0 SININNOD ONY £1'60°21 03LY0 SINIWWOD | =
LN uhww INARES oG 003 OdIN ¥3d SV 03SIA3Y "9ya 0dIN ¥3d SV 3SIATY 0¥ | °
d10dD SSENISNE NOISSINSNVEL N nva] sy e wn fesond 10| sy Twoon/me au/mn fevsond 20 o
3000 080 AHLINTT STVOIMLOWTHE AAVHAH LVYVHH ava | nes I addv | owo | conw | ava | am| seav | omo | @ | 3w | A w
o
£2¥-d=3Nd-CLG-0.£0 "ON DNIMVEA DdIN 00"30d-666-0LE0 "ON 980 OcN e
(zo-00L-015-06¢~£~81)
CCv—d—3Nd—TLG-0/80 — WYHIVIO FT1ONIS M0OY
(MW 099 X € 103rddd d3N0d Tv¥WA3IHL OMa 43y ]
d3dNS dVOVYNIEYN LV 3D9AIVd QIVAHILIAS AM 2€1/007 ¢+ L33r0dd 40 3IWUN M
-
(ODdN> Q3LIWIT "LAd ‘03 ONILVY3INTD od3M0Od oYDYNIGYN &o3FWOLSND 40 IWYN M
S]
=
Q
“““““““““““““ ;nund W
g A1 SO 4410 SNVAL | 10508 | O0ECIF DT - L] 1/ 0000eeont | s S
AHOVH SNYEL 091~ 000 STE01 0000 00T 1 - & | 17 00C- 0090071 ¥ m
§ sl I
HINAS ¥ DNIHALAN - N - 0 1/ 00800 00T 1 i [SS]
VIN 4410 509 L A DOEP 0T - N
{ww 5Z9E) MAMISZ - IOVLTTHD '8 1-RIWIN 400 508 - 0808 5T DD 0T = Sl
ead AX 0997 - IOVLIOA ANVLSHLIM 3STNANI ONINHLOIM 9 iy ) el WAl SELY
(suw) AXGZZ -3OVLTOA ANVLSHLIM ADINDIHA ¥IMOd 'S svuddsng Ad 1 g e WH Addd W wpang ding | Seamaoy | opeymamy | s

QLN STYOILOITI AAV3IH LY¥vHE 4o Aliadaid ayy si JUSWNOOP SIUY U0 UORDULIOJU SY

TVILNIAIINGD ANV LHII AdOD

(WA NI 33 SNOISNIWIG 1Y )

NOILO3r0dd F1ONV 1Sdl4




- on o | SIN =
703 70-001—-01G-0GE—¢—dL N 940 7 70018 ON "O'M ELAS 444 el “NOLYDI4I03dS LOVHINOD ¥3d SV | =
5
20 oN 3000 1430 2'0 0L G3ONVHO N338 SVH | 5
A =) SINIId 40 NOILNGHISA €-3400 10 40 SSYI0 AOVMNOOY | 2
- HWM% WYHOYIA 3NIT JTONIS—(ddLS) MVYOYNIGYN AMCZSL TP E |c1s010 Sy |03nouddy SLBO'LZ Q3IV0 SININWOD SL60°LL QLVA SINIANOD | =
wm.m C00C I/ | o QdIN ¥3d SV Q3ISIATY “DNa QdIN ¥3d S¥ 03SIA3Y 9¥a ||
dNO¥D SSENISNE NOISSINSNVHL N NMYYQ i ?é}{i [ T.mo i 1o EY ?é\%\zj au/nn T;o: ]
3
3003 080 THLINTT STVOIILOATH AAVHEH LVIVHE ava | nes NN addv | awo | wv |ave| amy| dev | awo | @ | ava [am| 2
Re
£
CCv—d—3INd—C/LG—0/.20 "ON DNIMVIA DdIN 100—"=30d-666-0L50 "ON "94d OdIN =
(20-001-015-05¢~£~81)
22h-d-3nd-ZL5-0L50 ~ WvHOVIQ TIONIS 0DV
(MW 099 X € 103r0dd d3M0d TYWdIHL 9Ma 43y 3
A3dNS JVYDYNIEYN LV 3F09XIVd QAVAHILIMS AM 2€1/007 ¢+ L33r0dd 40 3JWYN M
-
(ODdN> TILIWIT "LAd ‘03 DONILVAINID J3IMOd JVOYNIEYN &HFIWO0LSND 40 IWUN M
S
%
92
o= o= v e =
vosel VOsZh vosel V0SZlL s
L-NIS (m_wmw @O -l 3ONN3S OSIN ZoNVHL FONGS OSIN  c—vin TS oS Z-NIS (o) Gunund) .
[N
5
v 101 e 2vsboL |t e VS901 e [P e vebl e - I .
s Wddns.
o 1IF Sz s ] s 11| S0
2034008 TEHE NI LON) 2034008 T2HE NI LON) 2034008 "HHE NI LON)
T trra T =
I Siemansoe . i} S o
Faaatl St B
15101 |- J— [T z,
Fzes-101 Lo amzse-vol . azses0l Lo Loos  anzemsn Loo Lo Lo 23
Tzea-lol o 1Z6a-b0L Tz6a-901 - Tzes-i o - - -
L3TZ6R-1L0L [Seir \3TZ68 V0L © 131ZeB-g0L [Fot \TzeR-zLL [ ] [ T e o S 2 w,
L w4 14 o P 23
2o-101 o asvor ¢ 12 ao-sor g2 (TR = aov g -
xz5-104 e Kzs-sal Kes-zu o Jezm— ! cg
] ] 8o
JM JM JM ! JM ! E
B [ L [ aonies e Lol e [ Lo bew gz
44 cose - - - . S - - - = N 3¢ oosg <g
LMD 1-SN8 whes axea-10L VAGBI-FOL laxea—v01 ABG-90L  BX6E-20L § ,mm 2 ,m 3 wnes[-z 11 Bx68-z11 wABgLL X681 1L 1A9 lI-sng [=R=}
= IO ST = -3
Lo 03S L ¥04 WAS'LE 'YOOOZ 'I-SNE NIVW AMZEl H mm 4 al s 035 | ¥04 WIG'LE VODOZ -SME NVA ‘WIZEL iu sg
i R T i £+8
V y y 7 1d v v =09
2.3
=0d Eel
N 2o _ _ sz 3
by — ; AE2e 11 i g3
=3 035 L 04 WIC'IE YODOTZ ‘l-SNE NIVW AMZEL = fez3 als Ht 32 »
i §EEE ELE o <2 Z
[ o
o e wes-ioL  |mxew-cot L L m £ weqeor  |aves-col ) o Mq\wﬂwmm_ W N m
. o
oxen-z0t V0002 | 3>2
T—¥3SITYNOILJZS sna e g=2
Bi 5| I -3
T savea-col pri-=1= L s>
S 26601 o ==
2d - i @ 2
Z3BABR-E0L Z3vABE-COL 210-501 Zvisa-oll £ S
4 ; Sm
I \mzes-601 oo ol
@ z6a-601 e o =
azes-zo1 e ZT1z68-601 e o O
— | oE
vs—zot " 25501 vs-601 " Xzs—oiL [ —— =
” =
i g =
voszZh V0002 voszi V0002 3o
L—101 Wou4 L=¥31dN0D Snd Z—101 Wou4 ¢-¥31dn0o sna (FuNLNd) €101 WM m =
[eor=xvg [Eor-ivg [601=Avg [0ri=xvg 2
[ orc. NO
7 5 g 5 i . p g i - NO. TB-3-350-510-100-02

(WA NI 33 SNOISNIWIG 1Y )

NOILO3r0dd F1ONV 1Sdl4




(W 00501) AWWGE - IDVAITHO '8
breed AX 0S0LF - FOVLIOA ANVLSHLIM 3STNANI ONIHOLIMS "2
eed A §ZIF - JOV.LTIOA ANV.LSHLIM 3STNWI SNINHLSIT 9
(suu) AH0ES -IOVLTOA ONVLSHLIM ADANDIYL ¥IMOd 'S

O3S 1 WO WI0S - LNFHUND INLL LUOHS ALVY ¥

ZH0S- AONINODIYL QILVY €
NI0ZY-  FOVLTIOA WALSAS LS3HOH T
AIOOY - JOVLTOA TYNIWON °}

‘SUILINVIVd NALSAS NIV

LA ANTT AY 00

4d 0ovr - saurpaedes
WAGL TO-SSRID|  (MeS

WASL 'df - B5EID | IF3es
YASL 'dE - 55010 -390
e, 8, 0 [
ADLLJADLLS ADL LS ANDOR A
LAD AN 00F

SYHLANVEVd LAD

oor

sodmy

v

g e

)
Dwany

IR WAL

SYHLHWVAVd LD

g LM—y0y' L= LO¥'LM-OL ¥'IM-90¥ dvHL IAVM Hd—| 'MWl OSLE ‘MOOY n hv
St | VS—8ZY'VS—vZ'VS—LEK'VS—SLY I9VS—CL'VS—EI#'¥S—O0L ¥ 19-VS—60F 'VS—B0Y'YS— LOF'VS—90F VSOV’ L9-YS—£0Y'¥S—€0¥' VS~ LOF Y3ISTUNY 30HNS Hd—L WIOL ‘M 08¢ vs =
=
By 1AD=0 L+ IAD=90% LAD—F 0¥ LAD— LOF LAD—BZH IND—¥ZH LAD—E L ¥ IND—B0F LAD—CO¥ IAD 1I=-SNE°IAD I-SNg YINHOISNVAL JDVIIOA HOLIOVAVD Hd—| 'PRo4ooid 0OvH ‘MDD a0 wﬂm
VZ10-624'9Z10-82F VZ10—BT¥'9ZL0—+Z¥ V210~ ¥TH'9Z10-E2F'dZ10— 1Z¥"VZ10— 1 ZF'dZ10—0Z BZI0—-GLy'VZIO—SlY ONILYY INIHNND
£9 ‘8210~ L¥'VZ10—¥ | ¥'8Z10—-E Ly 'VZ10—E | ¥"8Z10—60F V2 10—B0Y 8210~ 80F'VZ10—BO0Y 'VZI10—/0¥'BZI0-E0F | OIANIIX3 %0Z| HLIM MINMOISNVAL INFHHNO 3H0O-S ‘Hd—| ‘SI 804 WI0S ‘YOOOZ ‘M00% o el
¥L1O-LL¥'8L10-0L+'V110-0L¥"8110-90% ONILYY INIWNND
zv *¥110-90¥'8L10-505"¥110-G0¥'8LL0-b0y ‘VLLO—4OV*VLLO—£OY'LLO~Z0¥'Y LLI-Z0Y'BLLO— LO¥'YLLD— 1OV | GIONZLX3 %OZL HLM MINNOJSNVL INZMMND 3MOO—S ‘W=l ‘SL ¥0J W40S 'VODOE 'M0O¥ Lo o
[3 WZ68-60+'VZ68=LO% S/3 7 HUM G3I¥43d0 ¥OLOW "S¥OLYI0SI 8OH Hd=€ ‘8L ¥04 WI0S 'V000Z Mooy |  z68 =
VABE—0EY'BA68— 6T VAEB— 627 1A68 —BZY BAGB— BT VAGB—BCY IAE8— ¥y BAG8— YTt VABE— YT GAEB—ETH VAB—EZY VABE—CTY
“IABB—LTH'BAGR— LZF'VABE— LZF'BA68- 0T VABB 0T VABB—6 L+ IAEB—CL¥'BA68—C L' VABB—G LY 'BA68— 1y VABE—¥ 11 S/3 L HLM 3L¥43d0 MOLOW ‘SHOLYIOS! 8OH Hd—€ ‘SL %04 Wi0S Y000Z ‘M0O¥ 69 .\M
33 “IABB—€ L4'BAB8—E L ¥'VAEB € L ¥ TABB—60+ 'BAE8—B0Y 'BAG8—80Y VAEB—80t TA68— L0+ BA68—L07 TABE - £0Y
VX68-2L¥'BX68— L 14'VX68 | L+ TX68—0 Ly 'BX68—01 b '¥X68—01 ¥ X68~90F BX68—90F 'YX68~90 ' EXE8 ~SO¥
34 ‘VX68—S0+ IXBB—0+'BX68 YOV ¥X68 —¥0¥'BX68—C0¥ VX 68— C0F'IX68—Z0F 'YX6B—Z0+ IX6B— LOY'BX68— LOY'VXE8— 1OV S/3 | HLM 031¥43d0 MOLOW ‘SMOLYIOS| 8OH Hd—f 'SI ¥D4 VA0S ‘VOSLE ‘MDOY X68 .(M
ALMIOVA ONIHOLIMS
z 2Z5-80¥'785~ L0V QITIOHINGD HLIM ‘Mid INOHLIM Y3MVIHE LINOMIO HJ—¢ ‘SL ¥04 WIS YO00OZ ‘M00Y 28 s
0 AZS =6 AZS—8TY AT~V ATS £V AL~ 1TV ALS =02 AL —GLY'AZG—V LY AZG—E L ¥ AZS =60V id_LNOHLM ¥3v3u8 LINOHID Hd—C ‘S| 804 WI0S ODOZ 'AM00Y | AZg A
8 XZG— | L¥'XZG—0 14" XZS—90% ' XZS G0 " XZG— Y0¥ XZ5—C0+'XZG—Z0¥'XZS— 1Oy did LNOHLIM M¥3XYIYE LINDYID Hd—¢ 'Sl ¥04 WI0S ‘VOSLE ‘A100% Xz§ s
S0
ﬁtu NOILYOOT/ON Avd NOLLJI¥OS3a ON3937| 108NAS

AO0F

— ALLLNVAD 40 TH4

coAm L0—001—01G—0GE—¢—g1 N 90 7 v0018  ON oM | SN w05 444 n3aL E=
H0 oN E
LS SINEd 30 NOLNEIESTa B
anr o E
w | s WYgOWIa 3NIT FTONIS — (ddIS) $¥OVNIBYN AM00%Y £1'8010 S [o3m08edy MMO% mwmw%zﬁm owwmoxmfo%mw%zﬁm z
crLoe YD/ S/ QEX03HO
dNOodd SSUNISNE NOISSINSNVYL w s s o] [ae0id 10| sv oo/n/m] awmn e 20| o
3000 Q¥v0 THLINTT STVOIdLOATH AAVHAH LVIVHY Ava | Nos N addv | om0 | o | ava | 3] odav | om0 | v | ava [ w
o
C¢r—d—3Nd=2LS—04£0 "ON DNIMVIA DdILN 100-1304-666-0L20 "ON "M OdIN w
(¢0-001-016-06e—£-4L) Q3SITVNIZ ONILVY LM % 1AD
€Cr—d—3Nd—CLS—0LE0 — WVIOVIQ FIONIS MZgL
(MW 099 X € 133rddd d3M0d TYWAIHL OMa 43y Qy/WN [¥L¥020 €0 o]
d3dNS AVOYNIEYN 1V 3IDYHIVd TAVAHOLIAS AN 2€1/00% ¢+ 103r0dd 40 3IWYN 3va | A3 M
<
(ODdN) T3LINIT "LAd '00 SNILVAINID d3MN0d dvOYNIEYN &3IWOLSND 40 IWVN M
=]
3
«
ho s | oot - st | 1 somomi-coe §
roe so | oot Lo | b 2
““““““““““““ RANLNS @ 3 Vomvarooe | s 5
INSS3Ud T - ! ) . : 060 100 N
"AINO S3NIT 40 S3SVHd OML NI 38 ATNOM SdWRLL IAVM “} W
MY A0S0 | ooz sd | =
“S31ON Dy [ UIN) Al o
wodmg Acpwunvey | vuvex | Adqvme | ueping

] 3

C ! |

[ ore. o, TB—-3-350-510—100-01

Aupdwod sy} Jo }SaJe)Ul Y} 0} [PIUSWIIIAP ADmMAUD Ul Aj3oaipul Jo Ao2dp pasn ag jou ysnui

QALINM STYORLOITI AAVIH L¥dvHE 4o Ayiedoud oy si quawnoop siyy uo uojouuojul ay|

VILIN3AINOD ANV LHIIY AdOD

(WA NI 39 SNOISNZWIO TV ) NOILO3rodd

FIONY 1SHI4




PV S on - oN OM | SIN =
OATY 10—001L—-01G—0S¢—¢—g1 N 940 7 #0018 N O'M ERIAN 1444 N3al E
20 ON =1
133Hs E]
SINNd 40 NOILNBIISa o - E
- 133HS WYYOVIQ 3N F19NIS — (ddIS) ¥vOVNIBYN AM00V 5010 SN =Ty €1'80°1Z 03LVa SINIANOD €1'60'61 3LV SINIWNOD || =
LN OdIN ¥3d SV G3SIATY 940 OdIN ¥3d SV QIS 9da |
SrLOLE WA/ MA/WW | 03H0IHD
dNOYD SSUNISNE NOISSINSNVYL Ny e R T T e R I e I s el P
3
3000 Q¥YO AHLINIT STVOIALOHTH AAVHH LVAVHE avg | s E Qddv | 0HO | QU |30 | A3M] ‘Gddv | w0 | @ | dva 3| 2
154
100-1~30d-666—0£50 ‘ON 940 OdIN E
77v—3-3Ad-7/6-0/80 'ON DNIMVIA OJIN (20-001 01000 =
€0-001 ~015-05 -6, Q3ISIYNIA ONILYY LM B 1AD
0Zh—d=INd—TLG-0/80 ~ WWOVIO TIONIS AMZEL
(MW 099 X €> 103r0dd d3IMOd TYWIIHL ‘OMa 43y 17020 £0 2
Ad3dNS JYDUYNIEYN LV JDYXIVd TAVAHILIMS AM 2E€1/00% ¢ LI33r0dd 40 3IWUN 3Lva | A3 M
=}
f f —~3
(D9dN> 03LIWIT "LAd '03 BNILVAINID d3MOd oYDYNIGYN &d3IWOLSND 40 IWUN W
i S
1719 (A4dns 40 3400S TEHE NI LON MDLOVE) 219 £-19 awns M TEL oL TN Qs M zel oL £-101 B
el
solms g 2
toy [ Lo-vs—s0p i 2 Lo-vs-eow =] RN — 2
F
- e
1Aa-Lap [ Ay ~ 2 W
g E%m%mél 2) (A1ddns 40 3400 T3HE NI LON 101) (A1ddNS 40 3dDOS T3HE NI LON 13)) =
vs—gopy ==l NIH=— v5-60% VS—£Ly = ]
auo-tor3 % E 3 R . .
zd 140-50 [ VS—L0p =it Wt po-s0r  1Ao-gi [l oeyaioce P il E
es-i0r £
vooo2) saso-zor ' M S LV Rt — L Renias vo-izy e
2d o 24 pECIO=SIY 2B LTy Crabaliag ) =
(¥000Z) TNER—E0F 30—t IN68-LO¥ [ ot oo TUEE-80Y  TUG—C | b ot oe T1A6R-SLY "y io5 TINEB-1TH TUEE— 128 e N = 34
(v0002) TAE8—C0F o WBB—L0F [Eov=iva] _ABB-60Y Uss-cly _ Z Ae8-si - e T Taee-1zv A6B-LZF __ M " c3
2d ld_ld 7d 2d ld_ld 2d [ w -
s i e | e @ O el - @ e =R : = 3
Rk K a R EEEEE BT e
EEEEN NEREREE N EEEEE] ee S8 &g * N g3
axee—10v B oxsa-cor — aee-0v” 3 2 B NN 3 F omeseor meseb_ 3 2 B < 5 % X asscw T2 XRER 2R aew - - =
38X68- 107 3ex6a-50p oot aasea-cop Foetn ™ o3 3mes-eor 3aAse-ciy Foot ™ M oo 39k68-GlY T A F e miee-ior = o 73
- H ViLO-€0¥ 1d velo-sov§ 9 193 vz1o-60v VZLO-Cly v VZL-SLy te vel-izy v pw
wiomtor £ e 2 vz - 2 - b oo
xes-10v[ 1 [0=v8 VOSLE go—cor[ (=M  zes-covi@l [0v—Avg) EMEE&% zm\mzw Ebgaﬁz i [ Azs- 12 0 m g
< o
usami&ﬂ " u«x%\mq\ﬂh w o 13VZ63-L0F Lo E 1II68-60F gy SO0 = o5 IABT-CLY 3yapg—pL 4 3o T\M Abe- L2k B 2 o8
WXEB—LO¥ VX68-£0F VZ68-L07 —, V26860 “yea-gl o Towe —o VABB=SLY vA6B-Blb,_ VABE-1ZF - o S &
— zavzee—Lov Too 0.3 zavz69-50% B — =3
140 I1=sna & 23
985} Joj Wi0S ‘YOGIE 98| Joj WIDS VOSIE 3 & m
1=sn8 MO0V I=sng Moot ,M‘v . 9
28G| o) WO VOSLE 285 Jo) WI0G ‘VOSLE \.W =
1I—SN8 AX00+ I1I-SN8 M00¥ > = E)
332
ﬁ o :\momﬂs <8 =
\eB-s0v = veg-sor = visa-oir wee-z1y - e - wiea-zzr = = vies-szr = wies-szr = ves—cer 5% »
IXEE—Y0F Fo ot wol avxeg-soy Mmiz; avxea-zly Foot Fiow : s use-7zv Foot V000Z I/Hmﬁ IWABE-VTY TIM M-y ooz e FvABE-0EY <3
as-sor [T oo o B [es-oor BT as—0n oo o b & & T o Q) sesver B ) xes-sc o B $%g
- 32
g e VLIO—$0¥ H H vi19-90% H vi10-019 g H vZ10-+2h H vaio-szy ] W S
wg = = ™
£z 5 5 B 55 amee-r0r oo sl Jaxee-sor  wes] xsa-olr Lo Loen ey Lo wos] 3mr68-v2 o] smen-azy | . =
@8 T 1 T 17 exes-vor o] . axee-90t 9600l e - . = - == . axse-vey . eues-ger [Ga] 7 £ i Sz =
S uan  § % 3 E [ aama o 2 . 2 i . =2
3 ww e R A %1 iw NARSRIAN A SRR A DAL a1 N % O 1 A G i 2=
Logee 3fs zzgys { t gfes & e sl 53 8ls ie
- s gp ~ 35 % eroiped O B TR P e i o 05 B B Pl vtaey TN ued] B B F B % -2
i PR 2.8
S i w £ & Ww 3 suo-ow 3 av *9% ano-szy wm
g 88y 8 8% =
- £N\Uwo s3svia 2) I5: o 2 E
& LA O gy ) ) ) 35
£3 ﬁ ™1 & w gl 0-01b i — gy [T e el Lno-gzy I
z ¥ - 3E 3 38 3t 3E 3€ <
o8 i a % a * i ;
38 W] vsoiw Lo Lan Lo AL U L v
2 an
v
sunins aamins nins i [, 137 dL SO
oM e
ddl YYOVNIVN OL
(Modo) 3N o/a ,
DRG. NO. TB—3-350-510—100—
7 3 T " i c p i . i TB—3-350-510-100-01
(WA NI 39V SNOISNWIG TTV ) NOLLOIPOYd FTONV LSHl




FIRST ANGLE PROJECTION ( ALL DIMENSIONS ARE IN MM. )
6

COPY RIGHT AND CONFDENTAL

The information, an ths docurnent is the proparty of BHARAT HEAVY FLECTRICALS LIMITED
i must not be used dreclly or indreclly in onyway delrimental fo the interest of the company.

COMPUTER DRG. PATH NAME :

[T 10 B | 7 | 5 4 3 2 1
1S0-91§-0S5—1-BL  oN oNIMYHa 7
NORTH
& OF FENCE
m 8 . 721.5W
o or rom ; e - . SYSTEM PARAMETERS
N 5.NoJ DESCRIPTION OF 400KV
LEGEND : 400 kV EQUIPMENTS PARAMETER SYSTEM
QUPENT 1 [SYSTEM_OPERATING VOLTAGE 400KV
SYMBOL 2 |MAX. OPERATING VOLTAGE OF THE SYSTEM (rms) 4200 =
[ 6500 7000 7000 6500 6500 7000 7000 8500 10500 10500 6500 7000 7000 650U * m * 400KV, 20004, 50KA FOR s, 3-PH CIRCUIT BREAKER WITHOUT PIR 3_|RATED FREQUENCY 50Hz
L e B B B B T LI R B + [NO. OF PrasEs 3
NABINAGAR TFP | NABINAGAR TPP RRER 400KV, 2000A, 50kA FOR 1s, 3—PH HCB ISOLATORS, 5 |RATED INSULATION LEVELS
Lo oy MOTOR OPERATED WITH 1 E/S i) FULL WAVE IMPULSE WITHSTAND +1425kVp
VOLTAGE (1.2/50microsec.)
o 400 KV, 2000A, 50KA FOR 1SEC, 5 CORE 1 PHASE,
g [Ruw 127.0u] . . . . ;
G € OF BPI L! CURRENT TRANSFORMER WITH 120% EXTENDED CURRENT RAITING ii) SWITCHING IMPULSE WITHSTAND +1050kVp
¢ oF LA 4 VOLTAGE (250/2500microsec.) DRY & WET
coronr 9 400 KV, 4400pF, | PHASE, CAPACITOR VOLTAGE 1) ONE MINUTE POWER FREQUENCY
E TRANSFORMER DRY & WET WITHSTAND VOLTAGE (rms) B30KV (rms)
coror W iz [2N) 390 KV, 10 kA, 1 PHASE, SURGE ARRESTOR & |CORONA EXTINCTION VOLTAGE (MIN) 320V
[pp— [ alinalls - & 400 KV, BKN, 1 PHASE, SOLID CORE BUS POST INSULATOR 7 |MAX. RADIO INTERFERENCE VOLTAGE FOR FREQUENC 1000
L o i Sl 5 15000 BETWEEN 0.5MHz & 2MHz AT 267KV rms missoV H
© o w/ ToweR— i ¥
E 8 |MIN. CREEPAGE DISTANCE 25MM /Y
' ¥ (10500 MM)
1T s LEGEND 9 [MIN. CLEARANCE
g =D X PHASE TO PHASE 4000MM
o T [N A N 1% R A % TOWER WITH PEAK ) PHASE TO EARTH 3500MM
i . g 7000 | 7000 | 7000 | 7000 | | 2000 | 7000 | fuonog | o0 i) SECTIONAL CLEARANCE 6500MM
8 5 ] I ! e
} i B == 5 D— 10 |RATED SHORT CIRCUIT CURRENT FOR 1SEC oA
g IR g mﬂ . o w TOWER WITHOUT PEAK DURATION
corso g g [ Byt " " 11 [SYSTEM NEUTRAL EARTHING EFFECTIVELY
Coror g E 30 o) SUSPENSION INSULATOR STRING (25 DISCS PER STRING SET) EARTHED L
8 { " ) 12 | SUB CONDUCTOR SPACING 450MM
€ o ToweR/ca | i -§ 4 = DOUBLE TENSION INSULATOR STRING (25 DISCS/1 TENSION INSULATOR STRING)
- g AN A b »W AN CONDUCTOR STATIC TENSION
© oF IsoTOR | P ﬁ [ 4 INCH IPS AL. TUBE 13 | 400Ky TWIN 4T/PHASE
g NN
OF RopHASE |- ONNAS
¢ i > _ ACSR MOOSE CONDUCTOR 47 AL TUBE
g ) MAN BUS 1 & 2
@ or vprase T 14 | dack BUS TWIN ACSR MOOSE
g I END CAP/CORONA BELL FOR BUSBAR .
or s s — / 47 AL TUBE/TWIN ACSR
N J o 3 EQUIPMENT INTER CONNECTION MOGSE
“ b i - SHIELD WIRE (10.98MN9) MAIN BUS & EQUIPMENT CONNECTION
€ OF RopasE - 15| M P B 8000MM
¢ or vmuse —— Ll
e or s P LEGENDS:—
[ € OF SOUTOR - —— Vs W Wi v s - PRESENT SCOPE
g . » . N N T NOT IN BHEL SCOPE
¢ OF TOWER/CB e i : i w.m
D gl
8| Losoo 7000, 7000 6500
1. ALL DIMENSIONS ARE IN MM. UNLESS NOTIFIED OTHERWISE. g
L 2. ALL STRUCTURE/CONDUCTOR HEIGHTS ARE ABOVE PLINTH LEVEL. PLINTH LEVEL
IS 300 MM ABOVE G.L. (GROUND LEVEL) i
3. TYPE OF GANTRY STRUCTURES SHALL BE AS PER APPROVED STRUCTURAL LAYOUT DRAWING.
4. SA PRESSURE RELIEF VALVE SHALL NOT BE TOWARDS ANY EQUIPMENT
KEPT NEAR SURGE ARRESTER AND SAME SHALL BE ENSURED BY BHEL DURING ERECTION AT SITE.
c 5. THIS DRG. SHALL BE READ IN CONJUNCTION WITH SLD AND TECHNICAL SPEC.
6. FGL CORRESPONDS TO RL(+)127.00M.
R E 5500, 7000 1000 500
S B o 25 5 8%fs5 8 si® 8 8 &
5 s s 2 B o3 o8 8 B o8 & o3 8 b 5 b bebs 5 bhE: B 5 b
555 5 55 & 5 5 5 5 sz & 5§ b v ¢ @ efee o wueE o o W
e o o @ e @ @ @ P
SECTION D-D
SECTION ¢=C
ADDITIONAL INFORMATION Ew,/ARATE @ W NABINAGAR POWER GENERATING CO. PVT LTD. (NPGC)
REF.DWG WONe sioos | I/ 400/1521 SWITCHYARD PACKACE AT NAGINAGAR STPP (3XGBONW
— NTPC TENDER DRG. NO. 0370-572-POE-A-011 REV O STATUS OF DRAWNG NIFC ORAMNG. No.__0370-572-PVE-F-450
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COPY RIGHT AND CONFIDENTIAL
The information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED

it must not be used directly or indirectly in anyway detrimental to the interest of the company.

REV. | DATE ALTERED RJ REV. | DATE ALTERED RJ REV. | DATE ALTERED
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JOB No. 81004

COMPUTER DRG. PATH NAME :

SIGN & DATE |REF. DRG. NO. TB—4-359-316—161

INVENTORY NO.

LEGEND
—_— CONNECTION TO GROUND MAT THROUGH RISER.
—0 CONNECTION TO ROD ELECTRODE WITH TREATED PIT.

GENERAL NOTES:

SHEET NO.  DESCRIPTION

1 EARTH STRIP CLEATED TO LATTICE /PIPE TYPE STRUCTURE AT AN INTERVAL OF 1.0M SUITABLE PROVISION SHALL
BE MADE WITH SUPPORT STRUCTURE.

2 ALL EARTH STRIPS SHALL BE TAKEN ALONG EDGE OF STRUCTURE. DRAWING SHOWS TYPICAL ARRANGEMENT ONLY.

3 ALL STRUCTURES/EQUIPMENTS SHALL BE EARTHED AS SHOWN IN THE FOLLOWING SHEETS.

4 BOLT SIZE FOR CONNECTING EARTHING FLAT TO THE EQPT/STRUCTURE SHALL BE TO SUIT RESPECTIVE HOLE SIZE.

5.  ALL EARTHING SHALL BE DONE IN ACCORDANCE WITH IS:3043 UNLESS OTHERWISE STATED IN TECHNICAL SPECIFICATION

6 WO _EARIHING STRIPS CAN BE CONNECTED 10 ONF RGER—

7  EACH RISER OF A PARTICULAR EQUIPMENT SHALL BE CONNECTED TO A DIFFERENT EARTHROD (EITHER HORIZONTAL OR VERTICAL
CONDUCTORS OF MAIN EARTHMAT).

8 FOR WELDING DETAILS REFER SHEET #20 & 21

9 E/WIRE DOWN CONDUCTOR SHALL BE CLEATED AT AN INTERVAL OF 2.0 M ALONG WITH STRUCTURE.

NABINAGAR | NABINAGAR
SLNO. TEM e
STPP TPP(EXI) | O [Quantity shall be as per actual requirements
0. | 7512 G FLAT 954 MT | 06.44 MT
0. ST | 7awr | 05W gy ur

SHEET NO.  DESCRIPTION

01, TILE

1A, NOTES 13.  RALL BONDING

02. 400KV & 132kV SF6 CRCUIT BREAKER 14, TRANSFORMER

03. 400KV & 132 kV OVI 15.  AUXILIARY EARTH MAT FOR ISOLATOR MAIN
04. 400KV, 132k & 33KV POST INSULATOR (SOLID CORE TYPE) MECH.E/S MECH. BOX

05. LIGHTNING ARRESTER (390KkV, 120KV & 30 kV) 16. CONTROL AND RELAY PANELS
06. MARSHALLING KIOSK 17. BUS REACTOR.

A 400K/ HORIZONTAL CENTER BREAK ISOLATOR (TYPICAL) WITH ONE EARTH SWITCH  18. GATE/FENCE POST

7B. 132KV HORIZONTAL CENTER BREAK ISOLATOR WITH ONE EARTH SWITCH 19.  TYPICAL ARRANGEMENT OF BOLTED JOINTS
7C. 132V HORIZONTAL CENTER BREAK ISOLATOR WITH TWO EARTH SWITCH 20. WELDING DETALS

7D. 33KV HORIZONTAL CENTER BREAK ISOLATOR WITHOUT EARTH SWITCH 21, WELDING DETALS

7E. 33KV HORIZONTAL CENTER BREAK ISOLATOR WITH ONE EARTH SWITCH 99 400 kY WAVE TRAP

7F. 132KV HORIZONTAL CENTER BREAK ISOLATOR WITHOUT EARTH SWITCH

08. TOWER WITH PEAK

BA.  TOWER WITHOUT PEAK

8B. LIGHTNING MAST

09. 400KV & 132KV CURRENT TRANSFROMER

10.  CABLE TRENCH

11. PIPE EARTH ELECTRODE WITH TREATED PIT e DG o 037037 PVE—T 44

12. ROD EARTH ELECTRODE WITHOUT TEST PIT

12A. ROD EARTH ELECTRODE WITH TEST PIT CUSTOMER
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1. RISER FROM THE EARTH GRID SHALL BE 40MM DIAMETER MILD STEEL ROD. RISER SHALL RISE FROM THE GROUND

ALONG THE NEAREST EQUIPMENT FOUNDATION/BUILDING COLUMN/WALL TO AVOID ANY OBSTRUCTION TO MOVEMENT
OF PERSONNEL.

2. CONNECTION TO ALL EQUIPMENT AND TOWERS SHALL BE BY BOLTED JOINTS. CONTACT SURFACES SHALL BE
THOROUGHLY CLEANED BEFORE CONNECTIONS. EQUIPMENT BOLTED CONNECTIONS AFTER BEING TESTED AND
CHECKED SHALL BE PAINTED WITH ANTI CORROSIVE PAINT/COMPOUND.

3. CONNECTIONS BETWEEN EQUIPMENT EARTHING LEADS AND BETWEEN MAIN EARTHING CONDUCTORS SHALL BE OF
WELDED TYPE. FOR RUST PROTECTION THE WELDS SHOULD BE TREATED WITH RED LEAD COMPQUND AND
AFTERWARDS THICKLY COATED WITH BITUMEN COMPOUND.

THE SURFACES TO BE WELDED SHALL BE CLEANED OF DIRT, OIL, GREASE AND OXIDES BEFORE WELDING.
ANY OXIDE FILMS THAT MAY HAVE FORMED DURING WELDING MUST BE REMOVED FROM THE WELDED JOINT.

4. EARTHING CONDUCTOR FOR EQUIPMENT SHALL BE OF GALVANISED M.S. OF SIZE 75x12 mm.
THE CONDUCTOR BELOW THE GROUND LEVEL SHALL BE 40 mm DIA <® MS ROD.

5. IN THE ATTACHED DRAWINGS GL REPRESENTS GROUND LEVEL.

6. ALL THE EQUIPMENTS SHALL BE EARTHED AT TWO POINTS WITH 75x12 mm. G.S. FLAT EVEN THOUGH THEY ARE
tue moUmed"ﬂ)WN OR NOT IN THE DRAWING DUE TO CLARITY.
7. A

JUNCTION BOXES, OPERATING MECHANISAM BOXES,WCONTROL CABINETS SHALL BE EARTHED

AT TWO POINTS WITH 50x6mm G.S. FLAT BY TWQO SEPARATE AND DISTINCT EARTH CONNECTERS.

|However around mounted boxes shall be earthed at two points with 75x12 mm GS flat_at two separate and distinct earthina rod of arid.

8. EARTHING CONDUCTORS FROM EQUIPMEMT STRUCTURES SHALL BE CONNECTED TO THE NEAREST POSSIBLE EARTH
MAT RISER. EQUIPMENT EARTHING SHALL BE AS PER IS 3043.

9. ALL JOINTS BETWEEN 40 DIA M.S. ROD AND 75x12 mm. G.S. FLAT SHALL BE BELOW GRAVEL LEVEL.

10. FOR WELDED JOINTS LOW HYDROGEN CONTENT ELECTRODES SHALL BE USED.

11. METTALIC SHEATHS/SCREENS, AND ARMOUR OF MULTI CORE CABLES SHALL BE EARTHED AT BOTH ENDS
METTALIC SHEATHS AND ARMOUR OF SINGLE CORE CABLES SHALL BE EARTHED
SS_OTHERWISE INSTRUCTED BY THE EMPLO
[AS PER STANDARDS

12. EQUIPMENT BOLTED CONNECTIONS AFTER BEING TESTED AND CHECKED SHALL BE PAINTED WITH ANTI CORROSIVE
PAINT/COMPOUND.

13. LOCATION OF EARTHING CONDUCTORS/RISERS SHOWN IN THE EARTHING DRAWING MAY CHANGE TO SUIT
THE SITE CONDITION.

14. FOR SURGE ARRESTER, EARTHING LEAD FROM SURGE COUNTER TO MAIN EARTHMAT SHALL BE SHORTEST IN
LENGTH AS PRACTICALLY AS POSSIBLE.

15. AN ADDITIONAL AUXILIARY GRID OF 1500MMX1500MM COMPRISING OF CLOSELY SPACED(300MMX300MM) 40 DIA
CONDUCTORS AT A DEPTH OF 300MM FROM FINISHED GROUND LEVEL SHALL BE PROVIDED BELOW THE OPERATING

HANDLE OF ISOLATORS AND EARTH SWITCHES. THIS GRID SHALL BE CONNECTED TO THE MAIN GROUND GRID.
THE EARTH CONNECTION TO OPERATING HANDLE SHALL BE MADE OF FLEXIBLE CONNECTION. THE MOM BOX OF THE

ISOLATOR TO BE CONNECTED TO THIS AUX. GRID.

16. ALL NON CURRENT CARRYING METALIC PARTS SHALL BE EARTHED AT TWO DIFFERENT PLACES.
17. ALL EQUIPMENT DRAWINGS SHOWN ARE INDICATIVE ONLY.
18. WELDING OF EARTHING CONDUCTOR SHALL BE CONNECTED IN VERTICAL PLANE WHEREVER POSSIBLE.

. SHALL BE AS PER GRADE—A DESIGNATION Fe410WA OF IS 2062-2011 OR GREADE SAE 1018
—90B

jRod shall be spec requirements/ appro

|PI refer Annexure-1 of Chapter-E13 of tech spec for earthing requirements.|

EQUIPMENT EARTHING DETAILS
NOTES

DRG. No. TB_4_350_316_017 SHEI%lTANo.




o 149 HOLE . .
* — . .
[} 75x12tk. G.S.FLAT ‘ | ‘
S I
4 . ~— INTERRUPTER
N SUPPORT
\\]\ INSULATOR
DETAIL—A | I | BOLTED JOINT
r g1 T
I
75x12 FLAT
CLAMPED AT
WELDED C | EVERY 1.0m
409 MS ROD
DETAIL B
C ]
LATTICE TYPE STRUCTURE 75x12 GS FLAT
Please furnish the earthing arragements f
COMMON CONTROL
or 400kV & 132 kV CBs based on the CABINET
general arrangements BOLTED JOINT I: :l
SEE DETAIL'A’
75x12 GS_FLAT | SEE DETAL B
I
G.L T T G.L
NOS.OF RISERS %55\
= 2 NOS. PER PHASE
+ 2 NOS. FOR COMMON CONTROL CUBICLE
(R
TO EARTH MAT
50X6mm GS FLAT
TO EARTH MAT. (FOR MB) TO EARTH MAT.
40 DIA MS ROD 40 DIA MS ROD
NOTE:
1) * BOLT SIZE AND HOLE SIZE SHALL BE TO SUIT RESPECTIVE EQPT./STRUCTURE.
400kV & 132kV SF6 CIRCUIT BREAKER
COMPUTERREF.NO. DRG. No.
TB—=4—-350-316—-017/

SHEET No.




CVT NEUTRAL
IF AVAILABLE

]

[ ] FOR CVT TANK EARTHING

75x12 GS FLAT

.— CLAMPED AT
HF CABLE EVERY 1.0m
IF APPLICABLE ™~d
Elr:l 50X6mm GS FLAT
APPUCABLE FOR CVT JUNCTION BOX

75x12 GS FLAT<' SEE DETAIL B
IN SHEET NO 2

GL

A

TO EARTH MAT
40 DIA MS ROD
50X6mm GS FLAT

TO EARTH MAT
40 DIA MS ROD

WELDED JOINT 70 EARTH MAT

40¢M.S. ROD ELECTRODE
WITHOUT TEST PIT 40 DIA MS ROD
(SHEET NO.12)

NOS.OF RISERS

= 2 NOS. PER PHASE
+ 2 NOS. FOR CVT JUNCTION BOX
ROD ELECTRODE = 1 NO. PER CVT IF NEUTRAL IS CONNECTED TO GROUND VIA LMU

EQUIPMENT EARTHING DETAILS
400kV & 132kV CVT

COMPUTERREF.NO. DRG. No. TB—4—350—31 6—01 7

SHEET No.




BOLTED JOINT. / \

75X12mm Gl FLAT

CLAMP AT
EVERY 1.0M

75X12mm Gl FLAT

PIPE STRUCTURE

BOLTED JOINT

75X12mm GS FLAT

GL | GL
A\ ! 2N\
TO EARTH MAT

40 DIA MS ROD

TO EARTH MAT
40 DIA MS ROD

NOS.OF RISERS = 2 NOS.

EQUIPMENT EARTHING DETAILS
400KV, 132KV & 33kV POST INSULATOR (SOLID CORE TYPE)

DRG. No. SHEET No.

TB—4-350—-316—-017




Insulated Cu cable

—
TEST LINK CLAMP
DETAIL =X >———75x12mm GS FLAT
Structure Clamp at
A P
égx}i?m / avery, 1.0m(Typ.)
* GL
TO EARTHMAT
40 DIA MS ROD ?EESEESILzB TO EARTHMAT
WELDED JOINT 40 DIA MS ROD
TO EARTHMAT
40 DIA MS ROD
40#M.S. ROD ELECTRODE
WITHOUT TEST PIT
(SHEET NO.12)
TO ROD ELECTRODE TO EARTH MAT TO EARTH MAT
W/0 TEST PIT
(SHEET NO.11A) VIEW A—A 75x12mm GS FLAT
[ L T I I/ \ ]
NOTES;
1. LA SHALL BE EARTHED THROUGH EARTH —
TERMINAL OF SURGE COUNTER (DETA”_ X)

2. NO. OF ROD ELECTRODE : 1 NO. PER PHASE,

NO OF RISERS — NOS. PER PHASE. [Please furnish the dimensions and details of not &

Bolts|

3. TEST LINK SHALL HAVE PROVISION TO BOLT TEST LEAD BEFORE ISOLATING THE
MAIN EARTHING CONNECTIONS (AS PER SKETCH ABOVE) = 1NO.

EQUIPMENT EARTHING DETAILS

AN
BHH LIGHTNING ARRESTER (390kV, 120kV & 30 kV)

COMPU. DRG. REF. DRG.NO.

TB—4—350-316-017 R




e — —

75x12

75x12 | / I \

/ INTEGRAL STRUCTURE/
S0x6 BS FLAT \‘ SEPARATE STRUCTURE

/‘ GS FLAT

SEE DETAIL ‘B’ IN SHEET 2

G.L G.L
773\ W5\
TO EARTH MAT. TO EARTH MAT.

40 DIA MS ROD

NOS.OF RISERS = 2 NOS.

40 DIA MS ROD

Ll EQUIPMENT EARTHING DETAILS

ByH

MARSHALLING KIOSK

COMPUTERREF.NO. DRG. No. TB _ 4_ 350 _ 3 1 6 _ O 1 7

SHEET No.




EARTH SWITCH Tf

EQUIPMENT TO STRUCTURE CONNECTION
FOR ALL EQUIPMENT (TYP.)

il

o

STOOL EARTHING

I st o
=ﬁ!'
Y 14l
- I
L ]

MAIN STRUCTURE

75X12mm
GS FLAT

CLAMP AT EVERY 1.0m

EARTH SWITCH
M.O.M

50X6mm GS FLAT

MAIN
M.O.M

l~=——CONNECT TO AUX. MAT
~—— 50X6mm GS FLAT

\ 75%X12mm \
oGS FLAT ———a
GL [ | P |
W\ g
" " M
70 AUX.” MAT TORUX. MAT g
TO EARTH MAT 40¢ MS ROD NV a\
TO EARTH MAT
40¢ MS ROD
\ T \
¢  f y
2\ _ _
\ J \ / 406 MS ROD (MAIN EARTH MAT)
D _ 2
I I
TO AUX. MAT TO AUX. MAT
TrP) (TYP) NOS.OF RISERS = 12 NOS.
) [ \ — / \ PER ISO.
‘\\/ \__/
\
— i {
/ -20340—(FYRPY
— " / — \~

NOTES

408 MS ROD (MAIN EARTH MAT)

1. AUXILIARY EARTH MAT SHALL BE PROVIDED BELOW EVERY MOM BOX (REFER SHEET 15)

® RISER

M/s BHEL to ensure the Isolator arrangement drawing

</

i

EQUIPMENT EARTHING DETAILS
400KV HORIZONTAL CENTER BREAK

ISOLATOR (TYPICAL) WITH ONE EARTHSWITCH

DRG. No.

COMPUTERREF.NO.

B—4-350-316-017/

REV. 00 SHEET No.




EARTH SWITCH

75X12mm_GS FLAT

° N

TRUCTURE

1

CLAMP AT EVERY 1.0m

\

EARTH SWITCH MAIN
M.O.M M.O.M
50X6mm GS FLAT < CONNECT TO AUX. MAT
- < 50X6mm GS FLAT
SEE_DETAIL B
SEE DETAIL B IN SHEET 2
GL N SHEET 2 [
R\ =,
g
A\AJ M
TO AUX. MAT TO AUX. g
g
TO EARTH MAT 5

TO EARTH MAT
40 DIA MS ROD

I

40 DIA MS ROD

ﬁ

J/ \ 408 MS ROD (MAIN EARTH MAT)
N _ _Q.l}_

I I z
TO AUX. MAT TO AUX. MAT

(TYP) (TYP) NOS.OF RISERS = 12 NOS.
PER ISO.
J AN
/_'ZD'{AI'\ (TYPﬁ\_ <
— g / — g

NOTES

1. AUXILIARY EARTH MAT SHALL BE PROVIDED NEAR EVERY MOM BOX (REFER SHEET 15)

@® RISER

40¢ MS ROD (MAIN EARTH MAT)

[M/s BHEL to ensure the Isolator arrangement drawing|

EQUIPMENT EARTHING DETAILS
132 kV HORIZONTAL CENTER BREAK
ISOLATOR WITH ONE EARTHSWITCH

COMPUTERREF.NO. DRG. No.

SHEET No.
/B

B—4-350-316-017/




EARTH SWITCH EARTH SWITCH
75X12mm_GS FLAT
© | ] |
N el
| 1| PIPE _STRUCTURE
/
i CLAMP AT EVERY 1.0m
[
EARTH SWITCH « MAIN
M.O.M M.0O.M
50X6mm GS FLAT l=—— CONNECT TO AUX. MAT
=—— 50X6mm GS FLAT
SEE DETAIL B
SEE DETAIL B IN SHEET 2
GL N SHEET 2 [
R\ d
\AJ &
TO AUX. MAT TO AUX. p=
TO AUX. MAT IS,
TO EARTH MAT TO EARTH MAT R
40 DIA MS ROD 40 DIA MS ROD
L 1 .
¢ ) y
/ \ 406 MS ROD (MAIN EARTH MAT)
N _ _Q.li_
I I [ 2
TO AUX. MAT TO AUX. MAT
(TYP) (TYP) NOS.OF RISERS = 12 NOS.
PER ISO.
J N
\
— i {
/ 20340 (TYP.)
N N
40¢ MS ROD (MAIN EARTH MAT)
NOTES
1. AUXILIARY EARTH MAT SHALL BE PROVIDED NEAR EVERY MOM BOX (REFER SHEET 15)
@® RISER
|M/s BHEL to ensure the Isolator arrangement drawing|
132kV HORIZONTAL CENTER BREAK
ISOLATOR WITH TWO EARTHSWITCHES
COMPUTERREF.NO. DRG. No. SHEET No.
TB—4—-350-316-017 7C




EARTH SWITCH

75X12mm_GS FLAT

S

SEE DETAIL B

\

1

CLAMP AT EVERY 1.0m

MAIN
M.O.M

~=——CONNECT TO AUX. MAT
[=—— 50X6mm GS FLAT

TRUCTURE

SEE DETAIL B
IN SHEET 2

GL  IN SHEET 2
R\

TO EARTH MAT
40 DIA MS ROD

N

TO AUX.

300 1300

TO EARTH MAT
40 DIA MS ROD

%

409 MS ROD (MAIN EARTH MAT)

S S

?']

___i

TO AUX. MAT
(TYP) NOS.OF RISERS = 12 NOS.
PER ISO.
/ 20340 (TYP.) (
N %

40¢ MS ROD (MAIN EARTH MAT)

NOTES

1. AUXILIARY EARTH MAT SHALL BE PROVIDED NEAR EVERY MOM BOX (REFER SHEET 15)

@® RISER

[M/s BHEL to ensure the Isolator arrangement drawing|

EQUIPMENT EARTHING DETAILS
132kV HORIZONTAL CENTER BREAK
ISOLATOR WITHOUT EARTHSWITCH

COMPUTERREF.NO. DRG. No.

B—4-350-316-017/

SHEET No.
/D




EARTH SWITCH
75X12mm_GS FLAT
| |

© N
| || TRUCTURE
/
i CLAMP AT EVERY 1.0m
EARTH SWITCH MAIN
M.O.M M.O.M
CONNECT TO AUX. MAT —=| < CONNECT TO AUX. MAT
50X6mm GS FLAT —=1 ~—— 50X6mm GS FLAT
SEE DETAIL B
SEE DETAIL B IN SHEET 2
GL  IN SHEET 2 [ |
g
\A A
TO AUX. p=
=
TO EARTH MAT TO EARTH MAT k
40 DIA MS ROD 40 DIA MS ROD
g i
\ \
C <
_ _ (Y
408 MS ROD (MAIN EARTH MAT)
/
N _ _
TO AUX. MAT
(TYP) NOS.OF RISERS = 2 NOS. PER ISO
S N (STRUCTURE COMMON
— — FOR THREE PHASES)
\ . \
( / 20340 (TYP.) (
N -\
408 MS ROD (MAIN EARTH MAT
NOTES ( )
1. AUXILIARY EARTH MAT SHALL BE PROVIDED NEAR EVERY MOM BOX (REFER SHEET 15)

® RISER

|M/s BHEL to ensure the Isolator arrangement drawing|

EQUIPMENT EARTHING DETAILS
33kV HORIZONTAL CENTER BREAK

ISOLATOR WITH EARTHSWITCH
COMPUTERREF.NO. DRG. No. TB N 4_ 350 N 3 ,] 6 . O 1 7 SHEE7TENo.




STRUCTURE ——— =

SHIELD WIRE FROM DEAD END

[\

PG TOWER
TO DOWN CONDUCTOR

DETAIL WHEN 2 & E/WIRE TERMINATES A TOWER

SHIELD WIRE (#10.98)

pm—————————— CLAMP FOR SHIELD WIRE(#10.98)

1.
2.
3.

g

NOTE:

- SEE DETAIL 'Z’

BOLTED JOINT (- TEST LINK
SEE DETAL B, SH. 2 ‘

G.L [ G.L
' Vi N\
[[
—— TO EARTHMAT
TO EARTH MAT <] 0 EARTH MAT

40 DIA M.S. ELECTRODE ROD WITH TEST PIT
(REFER SHEET No. 12A)

TWO EARTHING STRIP SHALL BE CONNECTED TO ONE RISER.
NO. OF ROD ELECTRODE :
NO. OF RISERS =

= 2 NOS.

(DOWN CONDUCTOR) AT AN INTERVAL OF 2.0m

LUG / PAD TYPE SHIELD WIRE/EARTH STRIP CLAMP

|
4@ H

K’;IELD WIRE

| B
D |
D

nk
&t
4

N—y —
Iy — &
J U

s

D

A\ %

FL—

[__75x12 GS FLAT

DETAIL — 7

1 NO. PER TOWER WITH DOWN CONDUCTOR.

vy — U

EARTHING STRIP

Bk

COMPUTERREF.NO.

EQUIPMENT EARTHING DETAILS
TOWER WITH PEAK

TB—0-350-316-017

SHEET No.




STRUCTURE ————

BOLTED JOINT

75X12MM
GS FLAT

BOLTED JOINT

75X12MM
GS FLAT

GL
W:::\}

SEE DETAIL B IN SH.2

40¢ MS ROD TO EARTHMAT

NOS.OF RISERS = 2 NOS. PER TOWER

G.L
¥\

40¢ MS ROD TO EARTHMAT

(ATTTETm )

ByH

EQUIPMENT EARTHING DETAILS
TOWER WITHOUT PEAK

COMPUTERREF.NO.

DRG. No.

B-4-350-316-017/

SHEET No.




2 X M12/M16

Bolts (Bolt size to suit
hole in the structure)

Structure

Pad Type Clamp

DETAIL-Y
Gl Flat
Connected to

Lightning Spike
Lightning Spike

Q
| DETAIL-Y | Lug for Earthwire
1 ¥9|a
SIE
T i Structure
) i Earthing Clamp at every
LA 20 M
\75X12tk mm GS Flat
Earthing Strip |
Detail — Z
Lighting Mast
Structure [
[ 10.980 G.I. Wire
See Detail — Z [ Cleat clamp for Gl Wire
SEE DETAIL X’
‘—+A TEST LINK
| I L{8);Pod type clamp/lug
i TEST LINK
SHIELD WIRE
9 II | GL.
prio= = TO EARTHMAT
( | | I
Ve :I_: T TO EARTHMAT TO EARTHMAT
L 40 mm DIA MS ROD
T 9T (REFER SHEET No. 12A)
Ny —I |~
"1
R
TO EARTHMAT

L__75x12 GS FLAT

% TO EARTH MAT

EARTHING STRIP

\/

DETALL — X
TO EARTHMAT
) View A—A TO ROD ELECTRTODE
NOTE: WITH TEST PIT
1. TWO EARTHING STRIP SHALL BE CONNECTED TO ONE RISER.
2. NO. OF ROD ELECTRODE WITH TEST PIT : 1 NO.
3. PAD TYPE CLAMP 1 NOS.
4. THE DOWN CONDUCTORS (E/WIRE) SHALL BE CONNECTED TO EARTH ELECTRODE.
EQUIPMENT EARTHING DETAILS
Lightning Mast
COMPU. DRG. REF. DRG.NO. SHEET No.
1B—4-350-316-017/ 8B




TO EARTH MAT <

50X6mm GS FLAT

75%12MM
GS FLAT

75X12MM = = rﬁ

6s FLAT ]

50X6mm GS FLAT

B& iB

] SEE DETAIL 'B' IN SHEET.2

GL
S

404MS ROD 408MS ROD

View A—A

» 10 EARTH MAT

View B—B

NOS.OF RISERS

= 2 NOS. PER PHASE
+ 2 NOS. FOR CT JB

FQUIPMENT EARTHING DETAILS
400kV & 152kV Current Transformer

COMPU. DRG. REF. |prg.NO.

TB—4—350-316—017 T




NOTE:

—_

50x6 GS FLAT

ALONG THE TRENCH)

WIDTH
G. L 75x12 G.S. FLAT
(ON THE TOP TIER
ARC. WELD—\ : :
R R
SEE DETAIL 'G'
Q| RsEr
©| 40 DA. MS ROD
40 DIA_ EARTHVAT SI'2
MS_ROD E
WELDED 75X12 Gl FLAT RUN
— ON TOP TER
TRENCH_WALL
bl bl
DETAIL G

DETAIL FOR CONNECTING GI FLAT RUNNING

ON TOP TIER TRENCH TO EMBEDDED PLATE.

. ALL TRENCHES SHALL BE EARTHED AT AN

INTERVAL OF QGOM> ALONG THE LENGTH OF
TRENCH & FREE ENDS.

.THE EARTH STRIP (75x12 G.S. FLAT) SHALL

BE WELDED/CLEATED TO TOP RACK ALONG THE
TRENCH RUN & CONTROL ROOM AT EVERY
0.6m IN OUTDOOR INTERVAL & 0.75 IN INDOOR.

. WHERE THE CABLE RACKS ARE PROVIDED ON

BOTH SIDES OF THE TRENCH, BOTH SIDES
SHALL BE EARTHED AS PER ABOVE.

. CABLE & CABLE TRAY EARTHING SHALL BE DONE

AS PER SPECIFICATION.

=T |

CABLE TRENCH

EQUIPMENT EARTHING DETAILS

COMPU. DRG. REF.

DRG. NO.

B—4-350-316—-017/

SHEET
10




[Please furnish the cover detail with its hinged arrangement]|

C.I COVER HINGED

L. \ ¢

/ Gl PIPE_SLEEVE fe8eset
pcc  (ON BOTH SIDES) fiii

MAIN EARTHING CONCUTOR
40MM DIA M.S ROD

C.l FRAME LIFTING HOOK
<125 650 125, RICH MIX
\ = | |  CONCRETE
B ) .
P e /| Y
G.L . . G.L
S 75x12MM Gl A s g TO
WELD ’ 754 FL:\T FUNNEL ‘ o o EQUIPMENTS
e | / | ——|\<4— :
— t t i /
1 ?' :75x12 G.l. FLAT
X < : ~ 85 1. by ,f"; : a < N

\
a
» a
I__LS_O_.II
rWELD ¥|PE SLEEVE

3000

—40MM DIA 3000 LONG PIPE ELECTRODE

— SALT (100MM LAYER TYP.)

—— CHARCOAL LAYER TYP.)

WELD

_.'2550 60 5025<_ 18 DIA HOLES\
oL 19- oHO— — Jof — -0 -9f -
b A 180 '

10 VIEW—"A’

NOTE:
1. SUPPLY OF FIXING BOLTS NUTS & WASHERS FOR Gl FLAT
EARTHING CONDUCTOR IS ALSO FORMS PART OF THE SCOPE.
2. TO BE USED FOR CONNECTING TRANSFORMER /REACTOR NEUTRAL

EQUIPMENT EARTHING DETAILS
PIPE EARTH ELECTRODE WITH TREATED PIT

COMPU. DRG. REF. DRG. No. SHEET No.

TB—4—350-316—017 ”




[Cooments as marked above]

C.I COVER HINGED
\C.I FRAME LIFTING HOOK

125 650 | 125 | RICH MIX
| CONCRETE
e 3
T i
G.I_ el SRR G‘l_
N :‘j";q " ‘:‘: —
4 75x12MM G Ry
o A F o @ TO
N i R EQUIPMENTS
WELD |7, ... ‘ B ‘ SR Q
ERY A X
75x12 G.l. FLAT
: - . = :_ = ) ‘.: ‘ K — -

. g = =

L=\

. a - .
P v v -
150
G PIPE_SLEEVE ~~ ™A\
pcc (ON BOTH SIDES) WELD Gl _PIPE SLEEVE

MAIN EARTHING CONCUTOR
40MM DIA M.S ROD -

i

14

/—4OMM DIA 3000 LONG M.S ROD

A4

WELD 18 DIA HOLES

L A\
A AT AN N AL AT )
1Y ¥ Y0P T
~—— \

VIEW-—"A’
NOTES:—

1. SUPPLY OF FIXING BOLTS NUTS & WASHERS FOR Gl FLAT
EARTHING CONDUCTOR IS ALSO FORMS PART OF THE SCOPE.

2. ALL NUTS, BOLTS & WASHERS SHALL BE GALVANISED.

EQUIPMENT EARTHING DETAILS

ROD EARTH ELECTRODE WITHOUTOTEST PIT

COMPU. DRG. REF. DRG. No. SHEET No.

TB—4—350—316—017 T




C.I COVER HINGED

ST FRAME LIFTING HOOK
o125 T 650 | 125 | RICH MIX
| | l~——]  CONCRETE
e
G.L 8 ! DR GL
7N RN L ‘ ]
< 75x12MM Gl e
: 0 AT ko o 10
! ‘ ‘ e FX EQUIPMENTS
] a.

\75x12 G.l. FLAT

-

it

MAIN EARTHING CONCUTOR
40MM DIA M.S ROD

Mark dimensions

(ON BOTH SIDES)

. 4 M . . T
- e a4 .o
[ Pl W S i
/ \Gl PIPE_SLEEVE
pPCC

1t

/—4OMM DIA 3000 LONG M.S ROD

WELD 18 DIA HOLES

D
Ay >4
D
Y
Fan\
A\
o
U

P N %

VIEW—"A’

NOTES:—
1. SUPPLY OF FIXING BOLTS NUTS & WASHERS FOR Gl FLAT
EARTHING CONDUCTOR IS ALSO FORMS PART OF THE SCOPE.

2. ALL NUTS, BOLTS & WASHERS SHALL BE GALVANISED.

Al EQUIPMENT EARTHING DETAILS
ROD EARTH ELECTRODE WITH TEST PIT
COMPU. DRG. REF. DRG. No. TB—4—350—31 6—0’] 7 SH?E;ANO.




WELD.

G.l. FLAT

G.I. FLAT
75x12
NOTE:—
1. RAILWAY TRACKS WITHIN SWITCHYARD AREA SHALL BE EARTHED
AT A SPACING OF 30 m AND ALSO AT BOTH ENDS.
EQUIPMENT EARTHING DETAILS
”ﬂ" RAIL BONDING
COMPU. DRG. REF. DRG. NO. TB—4—350—31 6—01 7 SHE?\SNO.




75x12 G.l. FLAT

TO RISER TO RISER

(REF. SH. NO 11)
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TO RISER
TO RISER

NO.OF PIPE EARTH ELECTRODE WITH TREATED PIT (REFER SHEET NO. 11) = 2 NOS.

NO.OF RISERS = 8 NOS. FOR EARTHING OF FOLLOWING PARTS OF TRANSFORMER

BY 75X12 Gl FLAT (TWO EARTHING STRIPS CAN BE CONNECTED TO ONE RISER):
MAIN TANK 2 Nos.
RADIATOR BANK 2 Nos.
MARSHALLING BOX 2 Nos.
NEUTRAL EARTHING 2 Nos.

il CQUIPMENT EARTHING DETAILS
B”[l TRANSFORMER
COMPU. DRG. REF. |Report No. SHEET No.
D:\RAWATAMURADNAGAR\EQ—ERTH\SH26 Report TB=4-350-316-017 14




TO EARTH 1500
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4 4 4 @ T0O MOM BOX
gla ISOLATOR MAIN MECH.BOX/
wIE | EARTH SWITCH MECH.BOX
. - .
TAG| WELDING
. gy 1) l
o A N A
o
¥ T
®
40MM DIA MS ROD
® /{ (OVERLAPPED)

*?—o ®

Ol TO FARTH MAT

@ @
THE WELDING SHALL BE DONE AT

50x6 Gl FLAT
TO MOM BOX PERIPHERY
_ GRAVEL(TYP.)
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AUXILIARY EARTH MAT
g
3
MAIN EARTH MAT
SECTION AA
NOTE:

AUX. EARTH MAT SHALL BE SO POSITIONED THAT THE FOOT OF THE OPERATOR
ALWAYS LIE OVER THE AUX. EARTH MAT AREA WHILE ATTENDING / OPERATING
THE MECH. BOX THE CABLE TRENCH ROUTING SHALL BE PLANNED ACCORDINGLY.
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EQUIPMENT EARTHING DETAILS

MECH. BOX

AUXILIARY EARTH MAT FOR ISOLATOR MAIN MECH.,E/S

COMPU. DRG. REF. |Report No.

T1B—4-350-316-017/
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TO EARTH FLAT IN THE TRENCH BELOW TO EARTH FLAT IN THE TRENCH BELOW

EQUIPMENT
CONTROL & RELAY PANELS

EQUIPMENT EARTHING DETAILS
CONTROL AND RELAY PANELS

PRe- N TB-4-350-316-017 Rev. oo | 43N




75x12mm
GS FLAT .,
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NO. OF PIPE EARTH ELECTRODE WITH TREATED PIT (REFER SHEET NO. 11) = 2 NOS.

NO.OF RISERS
BY 75X12MM
MAIN TANK

= 6 NOS. FOR EARTHING OF FOLLOWING PARTS OF 400KV BUS REACTOR
Gl FLAT :
2 Nos.

RADIATOR SUPPORT — 2 Nos.

CONTROL CABINET

— 2 Nos.

EQUIPMENT EARTHING DETAILS
BUS REACTOR

COMPU. DRG. REF.

DRG. NO.

SHEET

TB—4—350-316—017 A




FENCE GATE FENCE GROUNDING

!!»\ u\i
CABLE WITH COPPER CONDUCTOR J “
- FOR GATES TO EARTHMAT

75x12 Gl FLAT TO EARTHMAT RISER
AT_EVERY ALTERNATE POST

|PI refer fence and gate drawing and its earthing arrangements|

DETAIL A’ REFER SH. 2

75X12 GS FLAT

T oo o
GROUND LEVEL
TO EARTH MAT RISER

REFER DETAIL-B OF
SHEET NO.2

Q000

%@ o'olslelo'eole’ed

—l\'_

EVERY POST OF FENCE & GATES SHALL BE CONNECTED TO EARTHING LOOP BY 75X12 MM GS FLAT.
EARTHING CONDUCTOR SHALL BE BURRIED 2000mm OUTSIDE THE SWITCHYARD FENCE.

FENCE EARTHING

EQUIPMENT EARTHING DETAILS
GATE/FENCE POST

DRG. No. SHEET No.

TB-4-350-316-017/ 18




NOTE

EQPT
’/ WHERE STUD AVAILABLE

N

TYPICAL EARTHING TERMINAL JOINT

EQPT/STRUCTURE

o

]
—

TYPICAL EARTHING TERMINAL JOINT
; WHERE ONLY THROUGH HOLE IS
AVAILABLE

1. THIS IS GENERAL TYPICAL BOLTING ARRANGEMENT APPLICABLE TO ALL PANELS,
EQUIPMENT,ETC,WHERE BOLTING ARRANGEMENT IS PROVIDED.

2. IN CASE EARTHING TERMINAL COMPRISES ONLY A TAPPED HOLE SUITABLE BOLT/
SCREW WITH WASHER MAY BE USED FOR EARTHING CONDUCTOR TERMINATION

(TR

B
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EQUIPMENT EARTHING DETAILS
TYPICAL ARRANGEMENT OF BOLTED JOINTS

DRG. No.

SHEET No.

T1B-4-350-316-017/ REV. 00 19




C. STRIP TO STRIP (50X6 MS FLAT)

1. STRAIGHT LAP JOINT/RISER
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2. CROSS LAP JOINT
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VIEW A—A WELDING

EQUIPMENT EARTHING DETAILS
Bﬂ" WELDING DETAILS
COMPUTERREF.NO. DRG. No. SHEET No.

B—4-350-316—-017




ﬁ ARC WELD
Y1 &
E I : ARC WEL M.S. ROD

Y1 M.S. ROD
ELEVATION SECTION Ye-Y2  SECTION Yi-Yi

(CONDUCTOR IN HORIZONTAL PLANE)
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— DETAIL-D
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CONDUCTOR (MS ROD)
RISER G.S. FLAT

| CONDUCTOR

AUXILIARY CONDUCTOR

ELEVATION MS RoD

DETAIL-C
6

TYPICAL OVERLAPPING JOINT OF TwO CONDUCTORS SECTION Y3-Y3

EQUIPMENT EARTHING DETAILS
WELDING DETAILS

DRG. No. SHEET No.

TB—4-350—316—017 91
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[PI refer Page 19/19 of chapter-E13 of tech spec.|
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FIRST ANGLE PROJECTION ( ALL DIMENSIONS ARE IN MM. )

CONFUTER DRG. PATH NAME
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FIRST ANGLE PROJECTION ( ALL DIMENSIONS ARE IN MM. )
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FIRST ANGLE PROJECTION ( ALL DIMENSIONS ARE IN MM. )
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FIRST ANGLE PROJECTION ( ALL DIMENSIONS ARE IN MM. )
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