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SECTION V-V

12 MIN

L_—/'C

NOTES:

(1) The length of stick is 4,6, 8,10, and 12 feet.

(2) All dimensions are in inches.

(3) Allowable Variotions: The letters appearing above stand for the following tolerances. A single letter indicates a plus or minus
tolerance (for example, b indicates a tolerance of ¢1/32 inch); when two letters are used, the first is a plus tolerance and the second
a minus (for example, xb indicates a tolerance of +0 inch, —1/32 inch).

a=1/64 inch
b=1/32inch
¢=1/16 inch
d = 1/8 inch
x=0"
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" Z%TOAMAxr-—

o HOLE FOR FLAT MOUNTING—\ N i PART TwO 2 x 5 CARRIAGE BOLTS,
Ilﬁ THREADED SECTION 12 LONG
v - = EACH WITH ONE 2 ROUND
WASHER AND SQUARE NUT
' 1 - 4
3 x 15 CARRIAGE BO%T PART @ 3+
HAVING AT LEAST 13 W
a

FULL THREAD WITH
HEX NUT AND 3 SPLIT
LOCH WASHER
BOLT MAY BE REVERSED
ON THE JOB IF BRACKET
IS MOUNTED INVERTED

s
o) te——— PART @ BACK PLATE
s 3% CPENING TO FiT FROM 3 x4

l TO 4 x5 CROSSARMS
]
a
; '
: I:aB}

{
—
iz J/\—p;\nr@

‘5 EXTERANAL TOOTH
LOCK WASHER

PART @ o ;

7
FOR BACK TC BACK MOUNTING OF ARRESTER AND ONE TYPE A
CUTOUT REMOVE PART @ AND USE TWO PART AND

ONE TYPE B

TYPE B BRACKET ASSEMBLY

4-- QVERLAPPING & [ 8 1
/— 6ro | co “CR
SQUARE HOLES —\ 45
! \< i -
33 RAT CORNERS—\ . o ]
210 b -

-/12X§ FLAT BAR -
223L FT . -4
ROLE TO HOLD THE -4 (223L8S/FT) -
L CARRIAGE BOLT |- o -
]
CAPTIVE 13 11x L FLAT BAR
<
(.06 LBS/FT) —\
~_ ! 62
= DlA i
o !
: %z,

= %a SQUARE HOLE —\

t
33 R AT CORNERS N [

R =
e
"-CR l:
-]
peTalL OF PART (1) DETAIL OF PART (2

NOTES:

(1) Dimensions do not cover galvanizing, but parts should fit together after galvanizing.

(2) All dimensions ate in inches. {

(3) Allowable Variations: The letters appearing above stand for the following tolerances: A single letter indicates a plus or minus
tolerance (for example, @ indicates a tolerance of £1/64 inch); when two letters are used, the first is a plus tolerance and the second

a minus (for example, ax indicates a tolerance of +1/64 inch, —0 inch). ‘

a - 1/64 inch

b=1/32inch B

¢ = 1/16 inch AEYITH M PE CORRN | }S.»
d=1/8 inch t}' /

x=0 VAN e TV LAY sl oIl is b

\o
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Portable hooksticks:

9000 36 kV, with a length of 2.4 meters = ...
9010 36 kV, with a length of 3.0 meters = ........
9020 36 kV, with a length of 3.6 meters = ...

Portable load-break tools:

9100 36 KV, 600 A e

43



RATED
VOLTAGE
(kv]

RATED QUANTITY
CURRENT [EACH]
[A]

Fuse
6250
6260
6270
6280
6290
6300
6320
6330
6340
6350
6360
6370
6380
6390
6400
6410
6420
6430
6440
6450

6460

links type TK (cont’d)
24
24
24
24
24
24
36
36
36
36
36
36
36
36
36
36
36

36

32 i
40 i e e
50 i e
63 i ie e
80 e

00 e,

0 e
iz e e
e iie e
200 e
25 e
32 i
40 e
50 i e e
63 e e
8o i

100 i

42




ITEM RATED RATED QUANTITY
CODE VOLTAGE CURRENT [EACH]
No. [kV] [A]

Fuse links type TK

6000 12 6 .
6010 12 8 .
6020 12 o .
6030 12 iz
6040 12 16
6050 12 200
6060 12 25
6070 12 32
6080 12 : 40
6090 12 50
6100 12 . 63
6110 12 80
6120 12 100 .
6130 12 140 .
6170 24 3
6180 24 : 6 .
6190 24 8
6200 24 o ..
6210 24 12
6220 24 16 .
6230 24 20l
6240 24 25

41
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RATED
VOLTAGE
[kV]

RATED QUANTITY
CURRENT [EACH]

Fuse

5250

5260

5270

5280

5290

5300

5320

5330

5340

5350

5360

5370

5380

5390

5400

5410

5420

5430

5440

5450

5460

links type K (cont’d)
24
24
24
24
24
24
36
36
36
36
36
36
36
36
36
36
36
36
36
36

36

32 s e
40 e
50 e e
63 e e
80 e

100 e

10 e
12
16 e
20 e
25 i
32 i
40 e
50 i
63 i
80 e e e e

00 e

40




ITEM RATED RATED QUANTITY
CODE VOLTAGE CURRENT [EACH]
No [kV] [A]

.__...__._..—....._._._..-_.—__._—.__.__....—.__.._.-_.__—.___._.._____._.._—._—_._._....——_.____..—_._._._....

Fuse links type K

5000 12 6 e
5010 12 8 e
5020 12 10 e
5030 12 12 e e
5040 12 16 e
5050 12 20 e
5060 12 25 e
5070 12 32 e
5080 12 40 e e
5090 12 50 e e
5100 12 63 e e
5110 12 80 e
5120 12 100 e
5130 12 140 e
5170 24 i J
5180 24 6 e e
5190 24 8 e
5200 24 10 e
5210 24 12 e e
5220 24 16 e e
5230 24 20 e
5240 24 25 e e e
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RATED |

CURRENT [EACH]

Fuse
4250
4260
4270
4280
4290
4300
4320
4330
4340
4350
4360
4370
4380
4390
4400
4410
4420
4430
4440
4450

4460

links type T
24
24
24
24
24
24
36
36
36
36
36
36
36
36
36
36
36
36
36
36

36

(cont’d)

32 R
40 e e
50 0 eeeeeee
63 e
80 e

100 e

10 e
12 e e
16 s
20 e e
25 e e
32 e e e
40 e
50 e e
63 e
80 e e,

100 e e

38




ITEM RATED RATED QUANTITY
CODE VOLTAGE CURRENT [EACH]
No. (kv] [A]

Fuse links type T

4000 12 6 L
4010 12 -
4020 12 B
4030 12 B
4040 12 e ...l
4050 12 20 il
4060 12 2 Ll
4070 12 2 L.
4080 12 40 Ll
4090 12 5 L.
4100 12 63 L
4110 12 go Lo
4120 12 10 Ll
4130 12 140 Lol
4170 24 3 L
4180 24 &6 i
4190 24 <
4200 24 o i i ..
4210 24 iz e
4220 24 . ie .
4230 24 20 Liiaa
4240 24 25 L.
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RATED
VOLTAGE
(kv]

QUANTITY
[EACH]

Fuse
3000
3010
3020
3030
3040
3050
3060
3070
3080
3090
3100
3110

3120

holder:

12
12
12
12
12
12
24
24
24
24
36
36

36

RATED RATED

CURRENT BREAKING

(A} CURRENT
[kA]

100 6

100 8

100 10

200 6

200 8

200 10

100 6

100 8

200 6

200 8

100 4

100 6

100 8

36

--------

........

........

--------

oooooooo

.......

oooooooo

oooooooo

oooooooo

--------




RATED

RATED
VOLTAGE
(kV]

CURRENT

(A]

QUANTITY

[EACH]

Fuse
with

2000
2010
2020
2030

2040

Fuse
with

2100
2110
2120
2130
2140
Fuse
with
2200
2210
2220
2230

2240

.base, complete with all accessories;

type "B" mounting bracket:

12

12

24

24

36

base, complete with all accessories;

100

200

100

200

100

type "C" mounting bracket:

12
12
24
24

36

base, complete with all accessories;

100

200

100

200

100

type "D" mounting bracket:

12

12

24

24

36

100
200
100
200

100

35
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RATED
VOLTAGE
(kV]

RATED RATED

CURRENT BREAKING

[A] CURRENT
[kA]

Fuse cutout, complete with fuse holder and all
with type "D" mounting bracket:

accessories;

1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510

1520

12
12
12
12
12
12
24
24
24
24
36
36

36

100
100
100
200
200
200
100
100
200
200
100
160

100

6
8

10

34

QUANTITY
[EACH]
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........
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--------
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RATED
VOLTAGE
(kV]

RATED RATED

CURRENT BREAKING

[(A] CURRENT
[kA]

QUANTITY
[EACH])

Fuse cutout,
accessories;

1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310

1320

complete with fuse holder and all

with type "C" mounting bracket:

12
12
12
12
12
12
24
24
24
24
36
36

36

100

100

100

200

200

200

100

100

200

200

100

100

100

6

8

10

33

--------

........
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_._.____..-_._.._._.__.—_—.__.-...____.-_.—_.......__—.._.-__..__.—_.———_—-—_._—_._—_...__—_—.—__——

RATED

[kV]

RATED RATED

CURRENT BREAKING

{A] CURRENT
[kA]

QUANTITY
[EACH]

Fuse cutout, complete with fuse holder and all
with type "B" mounting bracket:

accessories;

1000

1010

1020

1030

1040

1050

1060

1070

1080

1090

1100

1110

1120

12

12

12

12

12

12

24

24

24

24

36

36

36

100
100
100
200
200
200
100
100
200
200
100
100

100

6

8

10

32
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20. Temperature rise limits, deg C
a) Not silver faced contacts ....... et et e e e e e
b) Silver faced cCORtACES ... i i vttt ittt een e e
¢) Terminals ........... et et e e e e e e e
d) Metal parts acting a8 SPring .. ... itmmn e
e) Insulating materials or metal .........'vumrmumennnnnnin.
parts in contact with insulating
materials.Please state insulation
classes and temperature rises for
each material used
21. Time/current characteristicCs . ......veeeevmunnennnn. e e
Please attach the curves and
state curve references herein.

22. Mechanical enduUrancCe ..ttt it ittt e e et e et e,

23. Electrical endurance ... ittt

31



TABLE II - MANUFACTURER’'S TECHNICAL DATA

1. Manfacturer’s DAaME . .......ceotteeetotnsnsossos et
2. Manufacturer’'s type designation ........ ettt
3. Standard ..... et e e et et e e et et
4. Rated voltage, kKkV ........ et e e e e e s et
5. Rated current of fuse base, A ........ . i et e
6. Rated current of fuse link, A .........cccccuaoan e e e

7. Rated short circuit breaking current, kA sym rms ..........

8. Rated short circuit breaking current, kA asym rms .........

9., Rated X/R ratio ...ttt it e it v
10. Rated load breaking current, A ... ...t itnenetecanenas
11. Rated short time rating, A/3s ...... it iinieeeonnnnnnn
12. Rated frequency, Hz ...... et ettt e e e e e

13. Dry impulse withstand voltage (positive ...................
and negative polarity) across the
isolating distance of the fuse base, kVp

14. Dry impulse withstand voltage (positive ...........ccc00e..
and negative polarity) to earth and
between poles, kVp
15. Dry and wet one minute power frequency .........cco000000n
withstand voltage across the isolating
distance of the fuse base, kV rms
16. Dry and wet one minute power freqguency ........cecceeeeeseos
withstand voltage to earth and between
poles, KkV rms
17. Creepage distance of the insulator, mm ...........covveein..
18. Radio influence voltage, micro V/KV .. ... . .

19. Materials used in COMSEIrUCTION .. vt v i vttt ot ottt et oeeneee s
Please attach the list.
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19. X/R ratio

20. Rated frequency, Hz

21. Dry impulse withstand voltage

{positive and negative polarity)

across the isolating distance
of the fuse base, kVp

22. Dry impulse withstand voltage

(positive and negative polarity)

to earth and between poles, kVp

23. Dry and wet one minute power
frequency withstand voltage
across the isolating distance
of the fuse base, kV rms

24. Dry and wet one minute power
frequency withstand voltage
to earth and between poles,
kV rms

25. Temperature rise limits, deg C

26. Time/current characteristics

27. Creepage distance, mm/kV

NOTE:

15

50

218 (195)
190 (170)
90 (80)
78 (70)

As per clause 2.2.1

ANSI types T & K and type
TK

16/20/25/31
as govened by the
specified pollution level

In specifying the insulation levels (items 21 to 24), the
IEC standard values (shown in paranthesis) were adjusted
by a factor of 1.12 to compensate the afore said service

conditions.
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PART 1 - SERVICE CONDITIONS

1. Maximum ambient air temperature, deg C 55

2. Minimum ambient air temperature, deg C -35

3. Maximum mean ambient air temperature 40

measured in a period 24 hours, deg C
4. Maximum sunlight temperature, deg C 82
5. Ngmber of days per year having negative 100
air temperature

6. Altitude above sea level, m -50 to 2000

7. Humidity 10% to 100%

8. Average wind velocity, m/s 2 to 10

9. Maximum wind velocity, m/s 45

10. Maximum wind velocity at icing conditions, m/s 25

11. Maximum ice thickness, mm 30

12. Seismic load 0.3 G

13. Polution level: Heavy

PART 2 - ELECTRICAL DATA

14. System nominal voltage, kV 33

15. Rated voltage, kV 36

16. Rated current of fuse base, A 100

17. Rated current of fuse link, A 2, 3, 10, 12, 1e6,
20, 40, 50, 63,
80,

18. Rated breaking current, kA 4, o,

(symmetrical r.m.s short circuit
current)
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22.

23.

24.

25.

26.

27.

NOTE:

X/R ratio

Rated frequency, Hz

Dry impulse withstand voltage
(positive and negative polarity)
across the isolating distance
of the fuse base, kVp

Dry impulse withstand voltage
(positive and negative polarity)
to earth and between poles, kVp

Dry and wet one minute power
frequency withstand voltage
across the isolating distance
of the fuse base, kV rms

Dry and wet one minute power
frequency withstand voltage

to earth and between poles,

kV rms

Temperature rise limits, deg C

Time/current characteristics

Creepage distance, mm

12

50

162 (145)
140 (125)
67 (60)
56 (50)

As per clause 2.2.1

ANSI types T & K and type
TK

16/20/25/731
as governed by the
specified pollution level

In specifying the insulation levels (items 21 to 24), the

IEC standard values (shown in paranthesis) were adjusted
by a factor of 1.12 to compensate the afore said service

conditions.
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PART 1 - SERVICE CONDITIONS

1. Maximum ambient air temperature, deg C 55

2. Minimum ambient air temperature, deg C -35

3. Maximum mean ambient air temperature 40

measured in a period 24 hours, deg C
4. Maximum sunlight temperature, deg C 82
5. Ngmber of days per year having negative 100
air temperature

6. Altitude above sea level, m -50 to 2000

7. Humidity 10% to 100%

8. Average wind velocity, m/s 2 to 10

9, Maximum wind velocity, m/s 45

10. Maximum wind velocity at icing conditions, m/s 25

11. Maximum ice thickness, mm 30

12. Seismic load 0.3 G

13. Polution level: Heavy

PART 2 - ELECTRICAL DATA

14. System nominal voltage, kV 20

15. Rated voltage, kV 24

16. Rated current of fuse base, A 100,

17. Rated current of fuse link,A 3, 6, 12, 16, 20,
25, 50, 63, 80,
100

18. Rated breaking current, kA 6, 8

(symmetrical r.m.s short circuit
current)
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19. X/R ratio 8 for 6kA sym rms

12 for 8kA & 10kA sym rms
20. Rated frequency, Hz 50
21. Dry impulse withstand voltage 95 (85)

(positive and negative polarity)
across the isolating distance
of the fuse base, kVp

22. Dry impulse withstand voltage 84 (75)
(positive and negative polarity)
to earth and between poles, kVp

23. Dry and wet one minute power 36 (32)
frequency withstand voltage
across the isolating distance
of the fuse base, kV rms

24. Dry and wet one minute power 31 (28)
frequency withstand voltage
to earth and between poles,

kV rms
25. Temperature rise limits, deg C As per clause 2.2.1
26. Time/current characteristics ANSI types T & K and type
TK
27. Creepage distance, mm/kV 16/20/25/31

as goverened by the
specified pollution level

NOTE: 1In specifying the insulation levels (items 21 to 24), the
IEC standard values (shown in paranthesis) were adjusted
by a factor of 1.12 to compensate the afore said service
conditions.
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PART 1- SERVICE CONDITIONS
1. Maximum ambient air temperature, deg C
2. Minimum ambient air temperature, deg C

3. Maximum mean ambient air temperature
measured in a period 24 hours, deg C

4. Maximum sunlight temperature, deg C

5. Number of days per year having negative
alr temperature

6. Altitude above sea level, m

7. Humidity

8. Average wind velocity, m/s 2 to 10
9. Maximum wind velocity, m/s 45
10. Maximum wind velocity at icing conditions, m/s 25
11. Maximum ice thickness, mm 30
12. Seismic load 0.3 G
13. Polution level: Heavy
PART 2 - ELECTRICAL DATA
14. System nominal voltage, kV 11
15. Rated voltage, kV 12
16. Rated current of fuse base, A 100, 200
17. Rated current of fuse link, A 6, 8, 10, 12, 16, 20, 25,
32, 40, 50, 63, 80, 100,
140
18. Rated breaking current, kA 6, 8, 10
(symmetrical r.m.s short circuit
current)

24

55
-35
40

82

100

-50 to 2000

10% to 100%
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Figure 1 - Type B mounting bracket. See ANSI C.37.42 fig.2 for
dimensions and details.
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Figure 2 - Type C mounting bracket. Dimensions and details are
to be the same as type B except for the extended arm
which shall be 100 mm long.
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of D=65-100 mm and H=105-130 mm.

Type C mounting bracket (figure 2) is the same as type B but
with an extended arm. The extended arm, intended to provide
more clearance between the live parts and the crossarm, shall
have a total length of 100 milimeters.

Type D mounting bracket will be used in connection with a steel
crossarm, having an angle profile, 10010010 mm. The clear-
ances provided by type D mounting bracket shall be compatible
with type B bracket. The Supplier shall provide detail drawing
for his proposed type D monting bracket.

Each mounting bracket shall be supplied with all carriage

bolts, nuts, washers and lock washers required for assembly and
erec—- tion.
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|

Stationary and moving contacts: .
Heavily silver plated copper alloy, providing silver-to-silver
contact to minimize contact resistance and temperature rise.

Fuse tube:

Fiber glass reinforced epoxy resin tube with a lining of either
hard cellulose fiber or vulcanized fiber on the inner wall, to
provide high arc extinguishing properties. An ultra violet
resistant coating shall protect the fuse tube against sun and
environmental effects.

Fuse holder fitings:
High conductivity bronze casting.

Birdproof cap:
Weather proof sythetic resin.

Hinge and trunnion:
Bronze casting.

Contacts backup springs:
Stainless steel.

Parallel groove connectors:
Bronze casting, tinoned.

Flipper:
Stainless steel.

Bolts, nuts and washers:
Hot dip galvanized.

Insulator cement:
If used, shall be of approved inorganic material which shall
not absorb moisture, deteriorate, shrink or swell.

Steel bands around the top, center and bottom of the insulator:
if used, they shall be hot dip galvanized and shrouded by thick
flexible insulation coating. The coating shall have a long
life under harsh environmental conditions specified, in parti-
cular against sun radiation.

.6 INSTALLATION

The fuse cutouts shall be supplied together with all installa-
tion materials which are necessary for mounting on pole - line
cross arms.

Each cutout shall be provided with a mounting bracket type "B"
"C" or "D" as requested by bill of gquantity, table III.

~

Type B mounting bracket is the same as NEMA type B (figure 1)
and shall be capable to accept any crossarm having dimensions
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is, the center line passing through the top and bottom of the
insulator shall be at an angle of 20 degrees from vertical.

The innr diameter of the pulling and lifting eyes shall be 28
mm,

Dimensions of the hookstick shall be in accordance with figure
3 of ANSI C37.42.

The parallel groove connectors shall be suitable for use with
stranded copper, stranded aluminum and ACSR conductors having
overall diameter of 4 - 15 mm for 100 A fuse base rating; and
overall diameter of 6 - 22 mm for 200 A fuse base rating.

.4.6 MECHANICAL AND ELECTRICAL ENDURANCE

The mechanical endurance of the fuse cutout shall be more than
300. That is, after 300 reapeted opening / closing operations
of the fuse cutout by hookstick at de-energized conditions
there shall be no evidence of damage and looseness and no
defect on the assmbly, such that it can be safely opened and
closed to the full rated current at full rated voltage and
also, shall be capable to safely interrupt the rated short
circuit current. In addition, after such mechanical test, the
temperature rise of various parts shall not be in excess of
those specified in clause 2.2.1.

Electrical endurnce of the fuse cutout shall not be less than
20, with the criteria being similar to those mentioned for
mechanical endurance, however with the fuse cutout energized
and loaded.

.5 MATERIALS

Materials, used in constrution of various parts and components
of fuse cutouts, shall be as listed hereunder. Such materials
shall be of best quality and the workmanships carried out on
each piece of equipment shall not impair the quality.

Insulator:
Solid core, wet process porcelain, glazed gray, ample mechani-
cal and electrical strength and high arc resistivity.

Non-current-carrying metal parts:
Hot dip galvanized steel in accordance with ASTM Al53 , except
otherwise specified elsewhere in this clause.

Current-carrying metal parts:

Pure electrolytic copper, or copper alloy with the same
properties,except otherwise specified elsewhere in this clause.
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- The material used in the head or hook shall provide a minimum
yield strength of 20°000 psi.

- All hooksticks shall be suitable for safe operation on a system
having 36 kV operating voltage.

- The hooksticks shall be supplied with special torches to enable
safe operation at night. The torch shall be mounted on the
hookstick, in such a place that the fuse cutout can be easily
seen during operation.

- Opening of the fuse cutout in on-load conditions shall be
carried out by a portable load-break tool, sometimes called
"loadbuster". The portable load-break tool, while providing
maximum safety to the lineman, shall be capable to interrupt
the load currents specified in clause 2.2.1

2.4.5 DIMENSIONS

- Dimensions of the fuse cutouts shall comply with the dimensions
of the universal removable button head type fuse links.

- Dimensions of the universal removable button head type fuse
links shall meet the the following requirements.

current diameter of diameter diameter of
of fuse button head of fuse fuse link
link, A cap, mm holder, mm cable, mm
column 1 column 2 column 3 column 4

1 - 50 19.1 7.9 4.0

63 ~ 100 19.1 11.1 6.4

140 - 200 25.4 17.5 9.5

- The minimum overall lentgh of the fuse link shall be 510, 585
and 750 mm for 12kV, 20kV and 33kV respectively.

- The size and shape of fuse links shall be such that they will
freely enter a fuse holder having the inside diameter shown in
column 3 of the a.m table.

- The mounting angle shall be 20 degrees vertical offset. That
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shall keep the fuse link tensed and shock free in opening and
closing operations.Flipout shall be caused by the spring loaded
flipper and shall not rely on the force of the exhaust or coll-
apse of the toggle.

The clamp screw which holds the fuse link lead in the flipper,
shall be of butterfly type.

The mechanisms and shapes of various parts shall provide a
wiping action during closing opertion and also a high contact

pressure to minimize contact resistance even after a long
period of exposure to the atmosphere.

.4.3 FUSE LINKS

The fuse link shall conform with the requirements of the so
called ANSI universal fuse links for open distribution cutouts.
The fuse links shall consist of the follownig components:

a) Removable button head

b) A current responsive fusible element with strain wire

¢) A weather resisting fiber enclosure having arc extingui-
shing properties

d) A flexible lead wire
The fuse link shall withstand a tension pull of 10 pounds when
tested cold without any mechanical and electrical damage to any

part of the fuse link.

The fuse links shall meet the mechanical and electrical inter-
changeability requirements defined by ANSI C37.42.

The current rating and characteristics code, T (slow), K (fast)
or TK (slow-fast), shall be clearly marked on the button head.

.4.4 HOOKSTICKS AND PORTABLE LOADBREAK TOOLS

Fuse cutout operation shall be managed by portable hooksticks.

An attachment hook on the fuse base upper assembly shall act as
a guide for the fuse holder and a means for proper and correct
closing operation.

The hookstick to be used for fuse cutout operation shall meet
the dimensions of the head or hook, as defined in figure 3
ANSI C37.42

’
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bly shall be provided with an attachment hook for portable
load-break tool, the two being capable of interrupting the
rated fuse base current at the rated voltage. The attachment
hook shall also serve as a self-aligning guide for the fuse
tube during closing operation. The fuse tube to be held at the
upper contact by a self-aligning spring loaded detent type
safety latch to prevent opening due to vibration.

- The hinge shall be tightly fixed to the supporting insulator.
The hinge, used as a backup current path from the lower stat-
ionary contact to the lower terminal, shall have excelent
electrical and mechanical characteristics.

- The lower stationary contact assembly shall be fixed to the
hinge. The assembley shall be of self - aligning type, with
the contact pressure to be maintained by a backup spring. The
contact pads shall be rated for full fuse base rated current.

- The upper and lower connectors shall be solderless parallel
groove type, suitable for stranded copper, stranded aluminium
and ACSR conductors. Sufficient amount of contact greese shall
be supplied for each cutout.

2.4.2 THE FUSE HOLDER

- The fuse holder shall be suitable for button head type fuse
links.

- The upper ferrule shall be equipped with opening / closing hook
eye. The assembly shall safely withstand the maximum explosive
pressure caused by interruption of the rated short circuit
current.

- The fuse tube shall safely withstand the impulsive heavy
pressure caused by interruption of the maximum short circuit
current. The exhaust gases shall-be discharged through a vent
in the lower end of the fuse tube. B

- The fuse holder shall be provided with arc shortening rod if
deemed necessary or if so required.

- The lower movable assembly shall <consist of the lower tube
holder, lower movable contact, the dropout toggle mechanism and
the removing/replacing hook eye. The assmbley shall be fixed
to the lower end of the fuse tube. The dropout toggle mecha-
nism shall be well designed and carefully fabricated to make
smooth and certain dropout operation.

- A spring loaded flipper shall be used to assist wiping action
during closing operation, to provide high speed separation at
the melted fuse element, to cause quick flipout of fuse lead
wire, and to provide hammer action for easy dropout during low
fault and overload interruptions. The mechanism of the flipper
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.4 CONSTRUCTION

The fuse cutouts shall be designed and constructed as generally
described in this specification and in particular this section

which gives the costructional requirements. Attention shall

also be paid to the operaton and installation requirements ,

stated elsewhere in this specification.

The fuse cutouts shall consist of the fuse base, the fuse hol-
der and the fuse link with all accessories required for making
a fuse cutout completely installed and ready for operation.

The fuse cutout shall be mechanically rugged and sturdy. It

shall withstand the operating forces during forceful closing

operation by the lineman and the interruption forces of heavy
fault currents.

For material specification refer to clause 2.5

.4.1 THE FUSE BASE

The supporting insulator shall be a single unit with birdproof
and self-washing design. The insulator shall be uniform throu-
ghout and its surface shall be glazed, providing a luster and
smooth finish in gray colour. The insulator shall be suffici-
ently strong to withstand, without any breakage or cracking,
the impact forces caused by interruption of the short circuit
currents.

A bird proof cap shall be provided on the insulator top.

Two alternate designs are considered for attachment method to
the insulator. In the first method the upper stationary cont-
act, the hinge and the mounting support shall be permanently
anchored into the cavities of the insulator with inorganic
cement. The upper and lower cavities shall be, preferably,
positioned alongside of the insulator to prevent transverse
cracking forces applied to the insulator during .high fault
current interruptions.

As an alternative to the afore mentioned attaching method,
steel bands can be used around the top, center and bottom
portion of the supporting insulator. These shall have thick
insulating cover and carefully shaped to prevent excess forces
to be applied to the insulator.

The upper stationary contact assembly shall be tightly fixed to
the supporting insulator by means of the top steel support.
The contact shall be self-aligning type and the contact pres-
sure to be maintained by backup springs, so that the current
carrying parts shall not be used for this purpose. The assem-
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voltages as specified by CISPR 32A or ANSI C37.42.

- The Supplier shall indicate in his proposal which standard is
used by him in this regard.

2.2.6 TIME/CURRENT CHARACTERISTICS

- The time/current characteristics and relevant accuracies shall
meet the requirements of type K (fast fuse links) and type T
(slow fuse links) of ANSI C37.42 and the so called type TK
(slow-fast fuse links suitable for transformer protection).

- The Manufacturer shall submit the time/current characteristics
of his fuse links at quotation stage.

2.3

STABILITY

- The fuse cutout shall be designed and constructed in such a way
that it is positively and definitely stable in various modes of
normal and abnormal operations, including those stated here-
under.

a)

b)

c)

d)

e)

£)

g)

Thermally stable in any normal operating conditions under
the specified service conditions, without exceeding the
temperatrue rises beyond the specified values and without
notable changes of the specified time/current characteris-
tics.

Thermally stable during short circuits with a fuse link
having the largest rated current and also during the speci-
fied short time rating.

Dynamically stable against the most severe forces caused by
the peak current of the rated maximum short circuit current;
as well as the high impulsive pressure caused by interrup-
tion of the same current.

Dynamically and statically stable against any dual combina-~
tion of the forces caused by wind, ice, earthquake and short
circuit.

Structurally fitted and sturdy to withstand the forces
caused by severe temperature changes.

Chemically stable against harsh environmental conditions,
namely sun radiations, rain, salt sand, and chemicals.

Electrically stable against insulation breakdown by light-
ning surges
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The frequency has a tolerance of -5% to +5%.

2.2.2 SHORT CIRCUIT RATINGS

Table I indicates the prospective symmetrical r.m.s short
circuit current for each voltage level. The rated symmetrical
r.m.s short circuit breaking current shall be at least equal to
this short circuit current.

- The ratio of assymmetrical r.m.s short circuit breaking current
to the symmetrical r.m.s short circuit breaking current shall
be 1.5, at least.

Short time rating of the equipment shall be at least 8 times of
the fuse base rated current with a time duration of 3 seconds.

The ratio of the peak withstand short circuit (dynamic) current
to the symmetrical r.m.s short circuit current will be 2.5.

- The ratio of the wultimate tensile strength of the conductors

and insulators to the peak electrodynamic stress shall be
higher than 3.0.

2.2.3 INSULATION LEVELS

i

Requirements for insulation levels are indicated in table I.

The basic requirement is to maintain the IEC standard withstand
voltages at the service conditions stated in table I. This
means that the equipment insulation level, as specified, shall
be higher than standard.

2.2.4 SYSTEM EARTHING -

The upstream transformer, feeding the distribution network, is
delta connected. The distribution system is earthed in the
source substation at an artificial neutral, which is provided
by a zigzag connected earthing transformer. An earthing resi-
stor is sometimes used in between the artifitial neutral and
the earth electrode.

2.2.5 RADIO INFLUENCE VOLTAGE

~ The fuse cutouts shall meet the limits of radio influence

14




into three categories or series. As a result, Table I is devi-
ded into three sections (namely IA, IB, IC) to cover the conce-
rned voltage series.

2.2.1 CURRENT, VOLTAGE AND FREQUENCY RATINGS

- The voltage, current and ferquency ratings shall be in accor-
dance with table I.

- The operating voltage may generally vary between -10% to +10%
of the system nominal voltage.

- To compensate the high altitudes and high ambient temperatures
involved, a compromise has been adopted between lower tempera-
ture rise limits and correction of the rated current. Hence,
the standard temperature rise limits were corrected hereunder
to satisfy this requirement

a) Not silver faced contacts 30 deg C
b) Silver faced contacts 60 deg C
¢) Terminals 45 deg C
d) Metal parts acting as springs the temperature rise

shall not cause any change
of elasticity. A margin of
of 20 deg C {(minimum)
shall be considered.

e) Insulating material or metal 60 deg C for class A
parts in contact with 75 deg C for class E
insulating materials 85 deg C for class B

110 deg C for class F
135 deg C for class H

f} Class C insulating material Limited only by this
requirement: not to cause
damge to surounding parts.
A margin of 10 deg C shall
be considered.

- The Manufacturer shall provide to the Purchaser with a table
showing derating factors to the rated currents at various site
altitudes and ambient temperatures.

- With the aid of a portable load-break tool, the fuse cutout
shall be capable to interrupt all load currents up to and
including the rated fuse base current, as well as magnetizing
current of transformers, line charging currents and cable
charging currents.
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SECTION 2 - SPECIFIC REQUIREMENTS

2.1 FEATURES

The fuse cutouts shall possess the following general features:
- Outdoor, open type;

- Suitable for installation on wooden or steel cross arms of the
overhead line poles;

- Easy installation;

- Stable in all respects;

- Suitable for environmental conditions specified;

- Corrosion and errosion proof;

- Optimum dimensions and weigths;

- Birdproof;

- Single pole, single throw;

- Single supporting insulator;

- Perfect dropout action with reliable fault interruption;
- Load break with the aid of portable load-break tool;
- Single vented;

- easy hookstick operation.

2.2 ELECTRICAL RATINGS
- The equipment shall possess electrical characteristics defined
hereby and detailed in table I.

- Any value not mentioned in the a.m table shall be in accordance
with relevant IEC/ANSI standard.

- The system nominal voltages of the medium voltage networks are
11kV, 20kV and 33kV. And hence, the fuse cutouts are divided
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d)

e)

£)

g)

mended clearances, fixing and mounting details, electrical
ratings, conductor sizes and etc;

Fuse link time/current characteristics for various ambient
temperatures;

Factory inspection and test certificates;

Instruction manuals for installation, site tests, operation,
maintenance and warehousing;

Bill of lading
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a)
b)

c)

a)

e)

f)

g)

h)

Fully comprehensive technical literature and brochures;
Completed technical data sheets as per table II;

An explicit statement of any deviation from this specifica-
tion and/or the specified standards;

Specification of materials and corrosion protection;
Outline drawings, showing physical dimensions, weights,
parts numbers with parts list, operation dimensions, recom-
mended clearances, fixing and mounting details, electrical
ratings, conductor sizes and etc,

Fuse link time/current characteristics for various ambient
temperatures;

Manufacturer’'s recommendation on fuse link application for
transformer protection;

Tables of derating factors for various ambient temperatures
and site altitudes;

Factory test procedures, schedules and values;
Bill of quantities as per table III;

Itemized price lists ;

Itemized price list for type tests;

Quality assurance manuals;

Reference lists;

List of sub-supliers;

Copy of safety regulations (safety codes) used;

Copy of applied standards if they are other than those
listed in clause 1.3

1.18.2 AT ORDERING STAGE

- The Supplier shall provide six clear prints of the followings
for each item of the supply:

a)
b)

c)

Technical literature and brochures;
Completed technical data sheets as per table II;
OQutline drawings, showing physical dimensions, weights,

parts numbers with parts list, operation dimensions, recom-
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- Crates shall be marrked as "DELICATE INSTRUMENT", "FRAGILE"
etc.

-~ All members and parts shall be thoroughly cleaned of slag,
scale, grit, dirt, moisture and other foreign matters before
packing.

- In addition to the affore said requirements the following meas-
ures shall be taken for preparation of the equipment for ship-
ment:

[

a)

b)

Local Suppliers

Each fuse cutout shall be packed in a carton box, properly
filled and secured by plastic foam. Every three or more
carton boxes shall be packed in an outer heavy duty carton
box, fastened by adhisive tapes and reinforced by plastic
bands.

Each fuse link shall be packed in a thick wvinyl sack. A
dozen of sacks shall be packed in an outer heavy duty carton
box, properly filled and secured by plastic foam inserts,
fastened by adhisive tapes and reinforced by plastic bands.

Other required materials and devices shall be packed simi-
larly.
Overseas Suppliers

Packing shall be similar to clause "a" above, however with
the following improvements:

Each item shall be wrapped and sealed by a waterproof enve-
lope before putting it in the carton box.

Proper number of the carton boxes shall be paceked in wooden
crate.

.18 VENDOR DRAWING AND DATA

The Supplier shall submit the following technical drawings,
data and documents at the stages and in the quantities outlined
below.

.18.

1 AT QUOTATION STAGE

For each equipment the Supplier shall provide three clear
copies of the followings with his proposal:



batch, and this batch shall not be used for this supply.

1.16 INSTALLATION AND COMISSIONING

- For each type and rating of equipment, the Supplier shall
furnish site installation, inspection, testing and comissioning
procedures as outlined below:

a) Comprehensive installation instructions.
b) Comprehensive site inspection procedures and check lists.

c¢) Comprehensive site check lists and test sheets. The test
sheets shall include a column in which favorable or accept-
able test values shall be entered by the Manufacturer, and a
second column in which site test results shall be written by
the site engineer.

d) Energization and commissioning instructions, including safe-
ty measures.

]

The instructions and procedures shall be such that if an
equipment 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 equipment can be safely put
in service.

1.17 PREFARATION FOR SHIPMENT

All equipment shall be prepared for ocean or inland transport,
as the case may govern, to prevenot damage from handling,
warehousing in open yard and during shipment.

Proper labeling shall be provided to prevent crates from gett-
ing lost. The label shall include Purchaser’s name, Manufac-

turer ‘s name, Package number, Reference to bill of lading and

etc.

Packages shall have sufficint strength to prevent damage during
handling, warehousing and shipment.

Adequate shipping supports and packing inserts shall be provid-
ed in order to prevent internal damage during tranport.

t

Packing material shall be placed around all sides of the assem-
bly.




b) Temperature rise tests, IEC 282-2, with the test values as
per item 2.2.1 of this specification

¢) Fault breaking tests, IEC 282-2, for all five series tests
noted thereby

d) Tests for time/current characteristics, IEC 282-2 and ANSI
C37.42

e) Load break tests, ANSI C37.42 and ANSI C37.41
f) Radio influence tests, ANSI C37.41 and ANSI C37.42

g) Mechanical and electrical endurance tests, Manufacturer
standard

h) Porosity tests, ANSI (C29.1
i)} Thermal tests, ANSI C29.1

j) Galvanizing tests, ASTM A90 & A239

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 equip-
ment 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.

.15.3 SAMPLE TESTS

Samlpe tests shall be conducted on selected quantities of the
components and fittings of each similar type and size in a
batch.

Raw materials and semi-fabricated imported materials shall also
be tested in samples.

The Manufacturer'’'s standard lists and procedures for the sample
testing, declared at quotation stage, shall apply for the
sample tests.

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

All testing equipment, workmanship and materials required for
the tests shall be provided at no additional cost.

Failure in a sample test shall be considered as failure of all
materials or components of the same type and size in the same



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 Manufacturer shall furnish the Inspector a

copy of all test reports he has witnessed, at the time of
testing.

1.15.1 ROUTINE TESTS

- The routine tests, as listed in herein, shall be applied to all
equipment without any exception.
a) Mechanical operation tests, as per Manufacturer standard

b) Power frequency dry withstand voltage test, ANSI C37.41 and
ANST C37.42

c¢) Inspection of appearance, fitness and finishing

d) Dimensions check

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

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 equipment 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 reseves the right to reject
all equipment in the same batch, and the Supplierr shall
compensate all charges which may be incurred due to delays.

1.15.2 TYPE TESTS

Witness type tests, as listed hereunder, shall be conducted on
selected samples of equipment 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 resrves the right to ask
for witness type tests.

a) Dielectric tests, 1EC 282-2, with the test values specified
in table I of this specificaton




individual identifying marking as per IEC/ANSI.

1.13 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 assur-
ance measures he applies and enforces during manufacturing.

1.14 INSPECTION

The Purchaser’s authorized representative, called the Inspec-
tor, shall be afforded the opportunity to witness the manufac-
turing, 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 equipment shall have a final inspection made by the Inspec-
tor prior to shipment, unless a written waiver is given. The
Purchaser shall be notified at least 45 days before packing.

1.15 FACTORY TESTS

Routine, type and sample tests shall be conducted on the equip-
ment and components as specified hereunder.

Test methods, values and interpretations shall be in accordance
with IEC/ANSI standards. If there is no IEC/ANSI 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 Purcha-
ser shall be informed at least 45 days prior 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



materials used in the construction of them shall all be suit-
able for use in aggressive environment with the conditions
specified in table I.

1.8 PROTECTION AGAINST FAUNA AND FLORA

- Damage caused by the birds shall be prevented by proper design
of the equipment.

1

Attacks by rot, dry rot and fungi shall be prevented by enamel-
ling, impregnation, varnishing or other effective means.

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

o

.9 SEISMIC PROTECTION

- The fuse cutouts shall safely withstand earth quakes with the
characteristics shown in table I.

1.10 CORROSION PROTECTION

Each part of the equipment shall be fabricated of corrosion
proof material as specified in section 2. Painting will not be
accepted as a means of corrosion protection.

1.11 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 required equipment.

All similar components shall be provided by a single manufac-
turer and shall belong to the same type and series.

1.12 LABELING AND MARKING

- The equipment shall have a fixed metal rating plate in accor-
dance with the relevant IEC/ANSI publications.

The fuse base, fuse carrier and fuse link shall each have their




dary fuses, distribution enclosed single pole air switches,
power fuses, fuse disconnecting switches, and accessories

1) ANSI/ASTM A153-78, Specification for zinc coating (hot-dip)
on iron and gteel hardware

- In case the Purchaser finds that an equipment does not conform
with the specified standards or codes, any change, replacement
or alteration to the equipment to make them meet the require-
ments 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 in between the Supplier and the Purchaser.

1.4 SAFETY REGULATIONS

- The equipment shall conform with the requirements of electrical
safety regulations. The Supplier shall indicate in his propo-
sal which regulations have been used by him in this regard.

1.5 UNITS OF MEASUREMENT

- The units used for sizing, construction and documentation of
the equipment and its components shall all be in SI(metric)
standards unless otherwise specified.

1.6 LANGUAGE

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

Technical terms shall all conform with IEC/ANSI.

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

1.7 ENVIRONMENTAL CONDITIONS

The equipment, together with its components, as well as the

3



¢) Documentation, as per clause 1.18.

- The proposal shall cover without any exception all items shown
in the bill of quantities. Incomplete or conditional proposals
will not be be evaluated.

1.3 STANDARDS AND CODES

- The latest edition of the standards and codes listed hereunder,
as well as the publications referred to therein and all related
amendments shall, to the extent specified, be considered as
part of this specification.

a) IEC 282, High voltage fuses
IEC 282-2, 1970, Expulsion and similar fuses
IEC 282-2, 1978, Amendment No.l
IEC 282-3, 1976, Determination of short circuit power factor
for testing current limiting fuses and expulsion and similar
fuses

b) IEC 60, High voltage test techniques
IEC 60-1, 1973, General definitions and test requirements
IEC 60-2, 1973, Test procedures

c) IEC 291, 1969, Fuse definitions
IEC 291, 1975, First supplement

d) IEC 273, 1979, Dimensions of indoor and outdoor post insul-
ators and post insulator units for systems with nominal
voltages greater than 1000 volts

e) IEC 50, International electrotechnical vocabulary
IEC 50(441), 1984, Switchgear, controlgear and fuses
IEC 50(151), 1978, Electrical and magnetic devices

f) CISPR 32A, Radio interference; high voltage fuses

g) IEC 85, 1984, Thermal evaluation and classification of
electrical insulation

h) ANSI C37.40, 1981, Service conditions and definitions for
high voltage fuses, distribution enclosed single pole air
switches, fuse disconnecting switches, and accessories

i) ANSI C37.41, 1981, Design tests for high voltage fuses,
distribution enclosed single pole air switches, fuse dis-
connecting switches, and accessories

j) ANSI C37.42, 1981, Specifications for distribution cutouts
and fuse links

k) ANSI C37.48, 1969, Guide for application, operation and
maintenance of distribution cutouts and fuse links, secon-




SECTION 1 - GENERAL REQUIREMENTS

1.1 INTRODUCTION

- This specification is intended to cover the minimum require-
ments for the design, material, fabrication, inspection,
testing, marking and preparation for shipment of fuse cutouts.

~ The fuse cutouts will be used in meduim voltage distribution
networks having 11kV, 20kV and 33kV nominal system voltages.

- 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 pro-
posal 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 attachments, 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 II) shall
be thoroughly completed. Each 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 specifica-
tion.

- The Supplier shall submit production reference lists for all
items. Prototype equipment will not be accepted.

1.2 SCOPE OF SUPPLY AND SERVICES

- The scope of supply and services covered by this specification
generally includes the followings:

a) Fuse cutouts comprising of fuse base, fuse holder and fuse
link. The supply shall include complete fuse cutouts or any
quantity of the said main components as per table III, bill
of quantities;

b) Hooksticks, as per table III;
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