PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No. RPRO-012/2556 : HIGH-VOLTAGE DISTRIBUTION FUSE CUTOUTS Page 1 0f 3
AND FUSE LINKS
C3 Schedule of detailed requirement
PEA
Item Material Quantity Description
No.
1 1040010002 1 1ot 1.1__ sets, Fose cutout, with fuse holder having a solid cap, for 22 kV
distribution system, with :
Rated continuous current : 100 A
Rated interrupting current at : not less than 8 kA, r.m.s. symmetrical, or
X/R ratio of 12 not less than 12 kA rom.s. asymmetrical
Complete with mounting bracket, and accessories.
1040010006 12 pcs. Spare fuse holder, for the fuse cutout in 1.1,
2 1040010100 1lot 2.1____ sets, Fuse cutout, with fuse holder having a solid cap, for 33 kV
distribution system, with ;.
Rated continuous current : 100 A
Rated interrupting current at : not less than 5 kA, r.m.s. symmetrical, or
X/R ratio of 15 not less than 8 kA, rom.s. asymmetrical
Complete with mounting bracket, and accessories.
1040010102 22 pcs. Spare fuse holder, for the fuse cutoutin 2.1 .
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No. RPRO-012/2556 : HIGH-VOLTAGE DISTRIBUTION FUSE CUTOUTS Page 2 of 3

AND FUSE LINKS

C3 Schedule of detailed requirement

PEA
Item Material Quantity Description
No.
3 1040030000 Fuse link, removable buttonhead, type K or H, length not less than 650 mm,
system voltage 22 kV, rated current 1 A .
4 1040030001 Ditto as Itern 3, but rated current 2 A .
5 1040030002 Ditto as ltem 3, but rated current 3 A |
& 1040030003 Ditto as Item 3, but rated current 5-6 A .
7 1040030004 Fuse link, removable buttonhead, type K, length not less than 650 mm, system
voltage 22, k'V rated current 8 A .
8 1040030005 Ditto as Item 7, but rated current 10 A .
g 1040030006 Ditto as Item 7, but rated current 15 A .
10 1040030007 Ditio as ltem 7, but rated current 20 A .
11 1040030008 Diito as Item 7, but rated current 25 A .
12 1040030009 Ditto as Item 7, but rated current 30 A |
13 1040030010 Ditto as Item 7, but rated current 40 A
14 1040030011 Ditto as Item 7, but rated current 50 A .
15 1040030012 Ditto as Itern 7, but rated current 65 A .
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

Specification No. RPRO-012/2556 : HIGH-VOLTAGE DISTRIBUTION FUSE CUTOUTS Page 3 of 3

AND FUSE LINKS

C3 Schedule of detailed requirement

PEA
Item Material Quantity Description
No.
16 1040030013 Ditto as Item 7, but rated current 100 A .
17 1040030101 Fuse link, removable buttonhead, type K or H, length not less than 760 mm,
system voltage 33 KV, rated current 2 A .
18 1040030102 Ditto as ltem 19, but rated current 3 A .
19 1040030103 Ditto as Item 19, but rated current 5-6 A .
20 1040030104 Fuse link, removable buttonhead, type K, length not less than 760 mm, system
voltage 33 kV, rated current 8 A .
21 1040030105 Ditto as Item 22, but rated current 10 A .
22 1040030106 Ditto as tem 22, but rated current 15 A .
23 1040030107 Ditto as Item 22, but rated current 20 A |
24 1040030108 Ditto as Item 22, but rated current 25 A .
25 1040030109 Ditio as ftem 22, but rated current 30 A .
26 1040030110 Ditto as Item 22, but rated current 40 A .
27 1040030111 Ditio as ftem 22, but rated current 50 A .
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2.4.7 Fault indicator
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEMS STANDARD DIVISION

Specification No. RPR0O-040/2551 : FAULT INDICATORS Page 1 of 2

C3 Schedule of detailed requirement

PEA
Item Material Quantity Description
No.
1 1020440300 1.1 eee.... set(s) Fault indicator, shall be able to indicate on both phase to

phase fault and earth fault, shall be designed for hot line installation and
disconnection with grip-all clampstick or universal head stick, firmly attached to
the overhead line, water resistant and operating properly in direct sunlight, all
metal parts shall be non-corrosive material, shall be designed to work with
upstream reclosing circuit breaker, recloser and fuse in order to have the choice
to indicate on either temporary or permanent fault, shall have an inrush restraint
feature, and shall be designed to avoid any false operation or proximity tripping

from any adjacent unshielded conductors, with :

Standard : the latest ANSI/IEEE 495
(guide for testing faulted circuit indicators)
For system voltage : 22kVto33kV
Phase . single-phase
Minimum conductor spacing for properly operation of fault indication and
inrush restraint : not more than 240 mm
Setting method . current threshold
- Setting range for current threshold : 250 to 1,000 A, or better (selectable)
Operating time : not more than 100 ms
De-energization
detecting method  :  loss of current

Maximum available

fault current : 25KA (sym.)
Reset method . timer and manual, or better
Resetting time ;2 hours
Clamping range : up to 35 mm, or better

Indication . LED flashlight




PROVINCIAL ELECTRICITY AUTHORITY
POWER SYSTEMS STANDARD DIVISION

Spedliication Ma. BEFRO-MIVISS] : FAULT INDICATORS Fage 1af1

C3} Schedule o dedailed requiremess

FEA
Item Maierial Quamtity Deseription
MNa.
Visibility up to 100 m. distance tn bright day-light
Flashing frequency not less than 10 tmes/mingte
Operening temperature @ up o 70°C
Perwer supply lithium baitery of not less than 10 years shelf life

12 llot Adapter for installation and discormection of fault mdicator by a
clampstick of universal bead stick, if necessary ( number requures
approximately 3% of the fault indicator, but not less than 5 sets).

1.31 1ot Any reset and test equipment, if necessary { number reguired

appraximarely 3% of the fault indicator, but not less than 3 sem)

1. The preposed fanlt indicavor shall have mccessfully passed all the rype
teats or design tests in accordamce with the applicable atandards.

2. The west repors shall conwmn all dams required for their complete
understanding such as ; dagramms, methods, mairuments, consiants and
velues used (n the tests and the results obtained.

1. The bidder has to quote the Unit Costs; and porion of Item shall not be
congulered.

4. The hidder has to quote oprional accessories with a list of quantities and
thew tiermeed prices, if sny, PEA reserves the right to purchase the
optional accessaries by soms o all itemas, 1o adjust their quanbties, of 10
cancel them.

5. The bidder has w supply omell) complele set as samwple, within
fifteen(15) davs, counted from the Comminiee’s request. The sample
will be returned after considerabion
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[FEF EXAMFPIE N4

I MERT THF
5

THE EARTH RESISTANCE OF 115kY TRANSMISSION
SYSTEM ARE &5 FOLLOWS
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EZAMPLES OF GROUNDING SELECTION TABLE APPLICATION

EXsMPLE NO.]

HOW TO SELECT THE TYPE OF 115 kV SYSTEM
GROUNDING WHEREAS THE EARTH RESISTANCE OF
EACH POLE SHALL NOT FEXCEED 10 OHMS AND SOIL
RESISTIVITY 1S 40 OHMS- M

SOLUTION

SEE THE GROUNDING SELECTION TABLE FOR 10 OHMS
AND THF. SOIL RESISTIVITY 35-79 OHMS-M, WHICH
ACCORDING TG GR-2 GROUNDING TYPE.

mus

THE TYT'E OF 115 kV SYSTEM GROUNDING IS GR 2.

EXAMPLE NO.2

HO¥ TO FIND THE SOIL RESISTIVITY VALUE WHEREAS

THE TYPE OF GROUNDING 1S GS AND EARTH

RESISTANCE IS 15 OHMS.

SOLUTION

1. SEE THE GS CROUNDING TYPE !N THE GROUNDING
SELECTION TABLE, S0 THE COEFFICIENT OF EARTH
RESISTANCE REDUCTION IS 0.050 OHMS/OHMS-M.

'2. FIND THE SOIL RESISTIVITY:

SOIL RESISTIVITY = EARTH RESISTANCE
COXFICIENT OF EARTH RESISTANCE ERDUCTION
= 15 = 300 OHMS—-M
THUS 0.050

THE SOIl, RESISTIVITY IS 300 OHMS-M.

EXAMPLE NO2
HOW TO SELECT THE TYPE OF 115 kV SYSTEM
GROUNDING IN CASE IMPROVEMENT WHEREAS
THE EARTH RESISTANCE OF EACH POLE SHaLL
NOT EXCEED 10 OHMS FROM 32 OHMS AND THE
TYPE OF GROUNDING i8S GR~1
SOLUTION
1. SEE THE GR-1 GROUNDING TYPE IN THE GROUNDING
SELECTION TABLE, €0 THE COEFFICIENT OF
EARTH RESISTANCE REDUCTION 1S
0.381 OHMMS/OHMS-M.
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EXAMPLES OF GROUNDING SELECTION TABLE APPLICATION

2. FIND THE SQIL RESISTIVITY:
SOIL RESISTIVITY - EARTH RESISTANCE BEFORE IMPROVEMENT
COEFFICIENT OF EARTH RESISTANCE REDUCTION

= 32 - 839 OHMS--M
0.381

3. SEE THE GROUNDING SELECTION TABLE FOR
10 OHMS AND THE SOIL RESISTIVITY 80-114 OHMS-M|
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 NO.4
HOW TO SELECT THE TYPE OF 22 kY SYSTEM

GROUNDING IN CASE IMPFROVEMENT WHEREAS

THE EARTH RESISTANCE OF FACH POINT SHALL

NOT EXCEED 5 OHWS FROM 40 OHMS AND THE TYPE

OF GROUNDING IS GR-1

SCLUTION

1 SEE THE GR-1 GROUNDING TYPE IN THE GROUNDING
SELECTION TABLE, S0 THE COEFFICIENT OF EARTH
RESISTANCE REDUCTION I3 0 381 OHMS/OHMS—M.

2. FIND THE SOIL RESISTIVITY:

SOIL RESISTIVITY = EARTH RESISTANCE BEFORE IMPROVEMENT

COEFFICIENT OF EARTH RESESTANCE REDUCTION

= 40 = 1049 OHMS-M
0.281 '
3. SEE THE CROUNDING SELECTION TABLE FOR
§ OHMS AND THE SOIL RESISTIVITY 87-130 OHMS-M
THAT COVER 104.9 OHMS-M, WHICH ACCORDING
T0 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
ALLOWFD TO BE ACCEDED. THE ADDITIONAL
IMPROVEMENT IS NO NEED.
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EXAMPLES OF GROUNDING SELECTION TaBLE APPLICATION

THUS
USE G$ TYPE FOR THE BARTH RESISTANCE
IMPROVEMENT IN 22 kV DISTRIBUTION SYSTEMWM

EXAMPLE NO.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

SOLUTIQON

SEE THE GROUNDING SELECTION TABLE FOR 5 OHMS,
WHICHR MQT COVER THE SOLL RESISTIVITY 320 OHMS-M)
BUT THE HIGH VOLTAGE DISTRIBUTION SYSTEM
ALLOWS THE EARTH RESISTANCE SHALL NOT EXCEED
25 OHMS, S0 MOVE TO THE WEXT TABLE IS 10 COHMS,
IN THE RANGE OF 263-—€22 OHMS-M., WHICH
ACCORDING TO GC GROUNDING TYPE.

THUS
THE TYPE OF 22 kV SYSTEM GROUNDING IS GC.

EXAMPLE NO&

HOW TO SELECT THE TYFE OF GROUNDING OF

22 kv AND 115 kV SYSTEM WHEREAS SOIL

RESISTVITY [S 1,700 AND 700 OHMS—M RESPECTIVELY.
UTION

THE TYPE OF GROUNDING SHALL BE CONSIDERED

CASE BY CASE ACCORDING TO NOTE 3.
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S OF CABLL | sur o W " R™ Gl wma mama] Awmia
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CagLt LIAMETZR OF BEND | SiNGLL WO HREE | FouR
(hg/m) frnm) {mm) | CABLE | CABLES | CABLES | CABIES
1 . |PULLING | PULLING | PULLING | PULLING
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. IF 224 IECE
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AR LATUR S IR IHA o = -
- - N | 5
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POWER CaBLE. PYC-INSULATER — ' a0 ' . e
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SINGLE CORE, 70 °C NS 19-253% | . ’W—ﬁﬁ___ ' 595 |
TABLE 6 (NYY) . 93 113 21.50 238 | (453 {906} {1.087)
. “gsb | 1,680 2.016 |
120 140 23.00 275 (453) (906" (o, OETI
185 213 B30 | 356 [‘é‘f" fw%'-:: | .1?£f>
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|.N5U|.)\|Lﬁ. JBAA l.V, bebLL { | DBS 1!:“) 1 Sgb
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TABLE MAXIMUM ALLOWABLE PULLING TENSION {Tmea) WHEN PULLING THE CABLE WiTH PULLING EYE
(PER WIRE] AND VARIABLES (CONTINUED)
' A N |ui_~.§m_:n_gﬁuan )
W | uwun {uwnusub- anum'm‘lhiu"l“‘[_uﬂﬁln . '
FUNALA A |nanaiuan Ade | MAKIMUM ALLOWABLE - 1
dusausaila @) | (N (uu) @) SLNG TENSION (xgh)
TYRE GF CABLE s([iEBL?F TwT Ta” RO [uriun | auaLial 3 aesa| o uania
{mmA) | WEIGHT oF OVERALL (WNINSIDE RADIUS) 1AW | 2 AW 3 184 | 4 QU
cagLe DIAMETER | OF BEND | sivGLE PG THREE | FOUR
(kg fem) {mm} | imm) CaBLE 1 CABLES CAELES:‘]{.RBLES
| JPULLING| PULLING | PULLING] PULLING
. .
. 50 104 30 00 ] 450 (;gg] {;gg) |
AMALAADAMEILA NN IWI Y e 280 |
- N - mom | 3 B
AROARINOWIADYIAY 12/ 20¢z4)| 120 VB3 38 00 340 | (an3) (906)
- . =7 |
WD N 90°C IEC B0SQ2-7 1 1.795 7.590
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. s o o Tee | e
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' 8 £ 7
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| 3154 = - §
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‘ | 500 5 34 59.00 888
L AMNALLASUG NS |
AUQUITURADARIARWARDNE Y |
B4,U123) 87 1 Ly ga’c |
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8340 1 5.20 35 1,429 | 2150 25_6)8 -
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INSULATED, 64/115{123) kv, |
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TS 2202- 2547
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9 THE PULLING TEMSION CaLCULATION LIST OF THE CABLE
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