Vertical mounting styles with extra creepage distance

Surge Arrester Creepage Strike BIL 1.2/50 ps Weight A

IEEE Ratings Distance Distance dry (Mass) max

V. / Vyeov (KV) Style Number inches (mm) inches (mm) KV ok Ibs (kg) inches (mm) Fig
3.0/255 QO03SBO02A 23.6 (599) 11.6 (297) 175 22 (10) 18.36 (466) 1
4.0/3.40 QO04SBOO3A 23.6 (599) 11.6 (297) 175 22 (10) 18.36 (466) 1
50/4.25 QO05SBO04A 23,6 (599) 11.6 (297) 175 22 (10) 18.36 (466) 1
6.0/5.10 QODBSBO0SA 23.6 (599) 11.6 (297) 176 22 (10) 18.36 (466) 1
7.0/5.95 QOO7SBO0BA 23.6 (599) 11.6 (297) 175 22(10) 18.36 (466) 1
8.0/6.80 QO08SBOO7A 23.6 (699) 11.6 (297) 175 22 (10) 18.36 (466) 1
9.0/7.65 Q009SB00EB 23.6 (599) 11.6(297) 175 22 (10) 18.36 (466) 1
10/8.40 Q010580088 23,6 (599) 1.6 (297) 175 22(10) 18.36 (466) 1
12/10.2. Q012SB010A 42 (1067) 17.6 (447) 250 33 (15) 24.27 (616) 1
16/12.7 QO158B012A 2 (1067) 17.6 (447) 250 33 (15) 24.27 (616) 1
18/16.3 QO18SBO15A 42 (1067) 17.6 (447) 250 33 (15) 24.27 (616) 1
21/17.0 QO21SBO17B 42 (1067) 17.6 (447) 250 33(15) 24.27 (616) 1
24/19.5 Q024SB019A 66.7 (1694) 25.5 (647) 350 47 (22) 32.14 (816) 1
27/22.0 QO27SBO22A 66.7 (1694) 25.5 (647) 350 47 (22) 32.14 (816) 1
30/24.4 Q030SB024A 66.7 (1694) 25.5 (647) 350 47 (22) 32.14 (816) 1
33/27.0 QO33SBO27A 66.7 (1694) 25,5 (647) 350 47 (22) 32.14 (816) 1
36/29.0 QO36SBO29A 66.7 (1694) 25.5 (847) 350 47 (22) 32.14 (816) 1
39/31.5 Q039580318 66.7 (1694) 255 (647) 350 47 (22) 32.14 (816) 1
42/34.0 QO425B034B 66.7 (1694) 5.5 (647) 350 47 (22) 32.14 (816) 1
45/36.5 Q0453SB037A 84 (2134) 35.7 (907) 500 62 (29) 42.38 (1076) 2
48/39.0 Q048SB0O39A 84 (2134) 35.7 (907) 500 62 (29) 42,38 (1076) 2
51/41.0 QO518BO41A 84 (2134) 35.7 (907) 500 62 (29) 42.38 (1076) 2
54/42.0 QO54SB042A 84 (2134) 35.7 (907) 500 62 (29) 42.38 (1076) 2
55/44.0 QO55SB044A 84 (2134) 35.7 (907) 500 62 (29) 42.38 (1076) 2
60/48.0 QOBOSBO48A 84 (2134) 35.7 (907) 500 62 (29 42.38 (1076) 2
66/563.0 QOBESBOS3A 84 (2134) 35.7 (907) 500 62 (29) 42.38 (1076) 2
72/567.0 QO72SB057A 108.7 (2761) 43,6 (1107) 600 76 (35) 50.25 (1276) 2
75/60.0 QO75SBOBOA 108.7 (2781) 43.6 (1107) 600 6 (35) 50.25 (1276) 2
78/63.0 QO78SBOB3A 108.7 (2781) 43.6 (1107) 800 76 (35) 50.25 (1276) 2
81/65.0 Q081SBO65A 108.7 (2761) 43.6 (1107) 600 76 (35) 50.25 (1276) 2
84/68.0 QUB4SBOGBA 108.7 (2761) 43.6 (1107) 600 76 (35) 50.25 (1276) 2
90/70.0 QO90SBO70A 133.4 (3388) 51.5(1307) 700 90 (41) 58.12 (1476) 2
94 /73.0 QO948SBO73A 133.4 (3388) 51.5 (1307) 700 90 (41) 58.12 (1476) 2
96/76.0 QO9BSBO76B 133.4 (3388) 51.5(1307) 700 90 (41) 58.12 (1476) 2
102/820 Q102580823 138.4 (3388) 51,5 (1307) 700 90 (41) 58.12 (1476) 2
108/84.0 Q1083B084D 133.4 (3388) 51.5(1307) 700 90 (41) 58.12 (1476) 2
108/88.0 Q108SB088B 133.4 (3388) 51.5(1307) 700 90 (41) 58.12 (1476) 2
114/92.0 Q114SB092B 150.7 (3828) 50.0 (1269) 850 109 (50) 68.86 (1749) 4
120/98.0 Q120SB098D 150.7 (3828) 50.0 (1269) 850 109 (60) 68.86 (1749) 4
129/104 Q1298B104B 150.7 (3828) 50.0 (1269) 850 109 (50) 68.86 (1749) 4
132 /1086 Q1328B106D 160.7 (3828) 50.0 (1269) 850 109 (80) 68.86 (1749) 4
138/ 111 Q138SB111B 175.4 (4455) 57.8 (1469) 950 123 (56) 76.73 (1949) 4
144 /115 Q1448B116C 175.4 (4455) 57.8 (1469) 950 123 (56) 76.73 (1949) 4
150/121 Q150881218 175.4 (4455) 57.8 (1469) 950 123 (56) 76.73 (1949) 4
168/131 Q168SB131C 200.1 (56082) 65.7 (1669) 1050 137 (63) 84.61 (2149) 4
1727140 Q1728B140C 200.1 (5082) 85.7 (1669) 1050 137 (83) 84.81 (2149) 4
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Vertical mounting styles with extra extra creepage distance

Surge Arrester Creepage Strike BIL 1.2/50 ps Weight A

IEEE Ratings Distance Distance dry (Mass) max

V. /' Vyeov (KV) Style Number inches (mm) inches (mm) kVpeak Ibs (kg) inches (mm) Fig
3.0/255 QOO3SCO02A 42 (1067) 17.6 (447) 250 33(15) 24.27 (616) 1
4.0/3.40 QQ04SCO03A 42 (1087) 17.6 (447) 250 33(15) 24.27 (616) 1
50/4.25 QO05SC004A 42 (1067) 17.6 (447) 250 33(18) 24,27 (616) 1
6.0/5.10 QO0BSCO05A 42 (1067) 17.8 (447) 250 33(19) 24.27 (616) 1
7.0/56.95 QO07SCO06A 42 (1067) 17.6 (447) 250 3 (15) 24.27 (616) 1
8.0/6.80 QO08SCOO7A 42 (1067) 17.6 (447) 250 33(15) 24.27 (616) 1
9.0/7.65 Q009SCO08B 42 (1067) 17.6 (447) 250 33 (15) 24.27 (616) 1
10/8.40 Q0108C008B 42 (1067) 17.6 (447) 250 33 (15) 24.27 (616) 1
12/10.2. QO12SCO10A 66.7 (1694) 26.5 (647) 350 47 (22) 32.14 (816) 1
15/12.7 QO155CO12A 66.7 (1694) 25,5 (647) 350 47 (22) 32.14 (816) 1
18/16.3 QO18SCO15A 66.7 (1694) 25.5 (647) 350 47 (22) 32.14 (816) 1
21/17.0 Q0218C0178 66.7 (1694) 25.5 (647) 350 47 (22) 32.14 (816) 1
24/195 QO24SCO19A 4 (2124) 86.7 (907) 500 62 (29) 42.38 (1076) 2
27 /22,0 QO27SCO22A 84 (2134) 35.7 (907) 500 62 (29) 42.38 (1076) 2
30/24.4 QO30SCOZ24A 84 (2134) (Q07) 500 62 (29) 42.38 (1076) 2
33/27.0 QOB3SCO27A 84 (2134) 35.7 (907) 500 62 (29) 42.38 (1076) 2
36/29.0 QO36SCO29A 84 (2134) 35.7 (907) 500 32 (29) 42.38 (1076) 2
39/31.6 QO39sC031B 84 (2134) 35.7 (907) 500 52 (29) 42.38 (1076) 2
42/34.0 Q042SC034B 84 (2134) 356.7 (907) 500 62 (29) 42.38 (1076) 2
45/36.5 Q0458C037A 108.7 (2767) 43.6 (1107) 600 76 (35) 50.25 (1276) 2
48/390.0 QO48SCO39A 108.7 (2761) 43.6 (1107) 600 76 (35) 50.25 (1276) 2
51/41.0 QO51SCO41A 108.7 (2761) 43.6 (1107) 600 76 (35) 50.25 (1276) 2
54/42.0 QO54SC042A 108.7 (2761) 43.6 (1107) 600 76 (35) 50.25 (1276) 2
55/44.0 QO55SC044A 108.7 (2761) 43.6 (1107) 600 76 (35) 50.25 (1276) 2
60/48.0 QOB0SCO48A 108.7 (2761) 43.6 (1107) 600 76 (35) 50.25 (1276) 2
66/53.0 QOBBSCO53A 108.7 (2761) 43.6 (1107) 600 76 (35) 50.25 (1278) 2
72/57.0 QO725C057A 133.4 (3388) 51.5(1307) 700 90 (41) 58.12 (1476) 2
75/60.0 QO75SCOB0A 133.4 (3388) 51.5(1307) 700 90 (41) 58.12 (1476) 2
/8/63.0 QO78SC063A 133.4 (3388) 51.5(1307) 700 90 (41) 58.12 (1476) 2
81/65.0 QU81SCO65A 133.4 (3388) 51.5(1307) 700 90 (41) 58.12 (1476) 2
84/68.0 Q084SCOBBA 133.4 (3388) 51.5 (1307) 700 90 (41) 58.12 (1476) 2
90/70.0 QO90SCO70A 160.7 (3828) 50.0 (1269) 850 109 (50) 68.86 (1749) 4
94/73.0 Q094SCO73A 150.7 (3828) 50.0 (1269) 850 108 (60) 68.86 (1749) 4
96/76.0 Q096SCO76B 150.7 (3828) 50.0 (1269) 850 109 (50) 62,86 (1749) 4
102/82.0 Q1028C082B 150.7 (3828) 50.0 (1269) 850 109 (50) 68.86 (1749) 4
108/84.0 Q108SC084D 150.7 (3828) 50.0 (1269) 850 109 (60) 68.86 (1749) 4
108 /88.0 Q1085C088B 150.7 (3828) 50.0 (1269) 850 109 (50) 68.86 (1749) 4
114/92.0 Q114SC092B 175.4 (4455) 57.8 (1469) 950 123 (56) 76.73 (1949) 4
120/98.0 Q120SC098D 175.4 (4455) 57.8 (1469) 950 123 (56) 76.73 (1949) 4
129/104 Q1298C104B 175.4 (4455) 57.8 (1469) 950 123 (86) 76.73 (1949) 4
132 /106 Q132SC108D 175.4 (44565) 57.8 (1469) 950 123 (56) 76.73 (1949) 4
138/111 Q1385C1118B 200.1 (5082) 65.7 (1669) 1050 137 (63) 86.41 (2149) 4
144/115 Q144SC116C 200.1 (5082) 65.7 (1669) 1050 137 (63) 86.41 (2149) 4
150/ 121 Q1608C121B 200.1 (5082) 5.7 (1669) 1050 137 (63) 86.41 (2149) 4
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Optional mountings

Under-hung mounted styles
Available for all ratings. To select, add ‘UH’ to the end of the style
number.

(Example: 5 kV QO15SA012AUH)

Cubical mounted styles
Available for rating 3 to 66 kV. To select, add ‘SAAE’ to the end
of the style number.

(Example: 15 kV QO15S5A012ASAAB)

(ABB o POLIN-S _ usa)
STYLE NO. SERIAL NO.
@zlem ‘MCOV « |RATING W)

Nameplate for cubical mounted styles only.
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Note: Line and ground terminals can accommodate copper or aluminum cable size Number 2 to 1000 MCM / 0.25 to 1,15 in. diameter. Ground terminal can be located on any lug.
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Phase-to-ground clearance

The phase-to-ground clearance in substations is usually based
on the selected standard rated lightning and switching impulse
withstand voltages. International standards, e.g. IEC 60071-2,
recommend minimum clearances.

In general, the clearance between a grounded object and a surge
arrester should be the same as the phase-to-ground clearance
selected for other high voltage equipment in a substation. If it

is not possible to use the normal phase-to-ground clearance

in special applications of POLIM-S Surge Arresters, a smaller
clearance may be chosen, considering the protective
characteristics of the arrester. At system voltages 24 kV and
below, the margin between the rated withstand voltage of the
substation and the protective level of the surge arrester is large.
Furthermore, distance effects by fast transients do not exist in the
immediate vicinity of the surge arrester.

Thus, the recommended minimum phase-to-ground clearance
for POLIM-S Surge Arresters, with regard to lightning and switching
overvoltages are presented in Figure 1. These clearances

are based on IEC 60071-2, Table VI, and on the protective
characteristics of the surge arrester. They include safety margins
and altitude correction.

The Adjusted Protective Level to be used in Figure 1, is defined
as:
- For lightning impulse:
L, x1.15 xevere
- For switching impulse:
S, x 1.10 x e"e10

H is the altitude in meters above sea level.
L, and S, are the lightning and switching impulse protective
levels for the selected POLIM-S Surge Arresters at the respective

coordinating currents,

The minimum clearance is determined either by lightning or
switching impulse withstand, whichever renders a larger value.

Figure 1: Recommended minimum phase-to-ground clearance
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Phase-to-phase clearance

The phase-to-phase clearance for high voltage equipment in

a substation is normally based on the selected standard rated
lightning and switching impulse phase-to-phase withstand voltages.
International standards, e.g. IEC 6007 1-3 recommend minimum
phase-to-phase clearances. Note that the normal election of surge
arrester protective levels does not directly protect the phase-to-phase
insulation.

In general, the clearance between surge arresters in adjacent phases
should be the same as the phase-to-phase clearance selected for
other high voltage equipment in the substation. If it is not possible

o use the normal phase-to-phase clearance in a special application
of POLIM-S Surge Arresters, the minimum clearance with regard to
lightning overvoltages can be derived from Figure 2.

The clearances shown in Figure 2 are based on the assumption that
one phase is subjected to a lightning overvoltage, while the voltage on
the adjacent phase is at the peak of the maximum power frequency
operating voltage (opposite polarity). Obviously, these clearances

will also cover the case of lightning overvoltages of the same polarity
appearing simultaneously on two or three phases.

The Adjusted Protective Level shown in Figure 2 is based on the
lightning protective characteristics of the selected POLIM-S Surge
Arresters. It includes safety margin and altitude correction factors and
is defined as:

Ly x 116 x e + V. x\2/+/3

- V_is the highest voltage for equipment according to IEC 60071-1,
which is usually equal to the highest system voltage.
- Lpl is the lightning impulse protective level for the selected POLIM-S

Surge Arrester.

The minimum phase-to-phase clearance for arresters with respect

to switching overvoltages should always be based on the selected
standard rated switching impulse phase-to-phase withstand voltage
for the substation. Consequently, the clearances specified in IEC
60071-3, Table VI, are valid for most applications of arresters. If a
special application requires a minimized phase spacing, the favorable
electrode configuration established by the grading rings on POLIM-S
Surge Arresters may permit a further reduction of the phase-to-phase
clearance.

Figure 2: Recommended minimum phase-to-phase clearance for
lightning overvoltages
(cm) 250
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Contact us

ABB Inc.

High Voltage Products - Surge Arresters
100 Distribution Circle

Mount Pleasant, Pennsylvania 15666, USA
Phone: +1 (724) 696-1568

Fax: +1 (724) 696-1502
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Power and productivity
for a better world™
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SMALL POWER TRANSEORMERS
SOUTH BOSTON, VA. el

THE ACTUAL

FULL LOAD KVA
VOLTS THREE PHASE KNAN
HV|  34500Y/19920 | NATURAL ESTER FLUID| [16000 KNAF
INSULATED 20000 KNAF
LVv| 13800 UNIT SUBSTATION N
S ERTs TRANSFORMER C RISE
CLASS  KNAN/KNAF /KNAF
INSULDUR INSULATION LIQUID
ot [Tpe-qo02 | MR[1LUS| serma [BS00132 ] MEACTRE [y gy |
FULL WAVE IMPULSE TEST LEVEL: HV. 150 KV, L\V. 95 KV.

IMPEDANCE | IMP_VALL | % AT 12000 KVA 34500 TO 13800  VOLTS.

PR et o oos | 31737 | cuse 15455 | o | 19087 | qop|_e6229 |

THIS DRAWING IS NOT SUBSEQUENTLY

THE IMPEDANCE, MANUFACTURE DATE, AND ABB

IS FOR YOUR INFO & REVIEW,

DWG.

N.P.
SERIAL NUMBER ARE LEFT BLANK SINCE DRAWING IS SUBMI TTED PRIOR TO MANUFACTURING.

VALUES ARE ENGRAVED ON THE NAMEPLATE AT TIME OF SHIPMENT.

REVISED TO ADD TESTED VALUES.

CUSTOMER NOTE:

MADE IN USA. ABB INC. 1LUSBS00132N1
YND1 CONNECTIONS
KVA TAP_CHANGER
H2 X2 VINDING | vaLTs | R0 VAL CONNECTS
| 37950 304.2 S 10 6
HO X1 HIGH 7090 3113 2 4 106
VeLTaGE [ 36230 318.7 3 4107
HL H3 35360 3265 | 4 3_ 107
x3 COPPER 34500 3347 | 5 3 T8
3640 3433 6 2 10 8
32780 | 3503 | 7 2 105
I\-/?ZIVIfTAGE 13800 836.8
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X1

DRAIN VALVE SIDE

THE OPERATING PRESSURE IS LIMITED BY THE SEALEDAIRE FLUID PRESERVATION SYSTEM, UNLESS REMOVED
TO 65 LBS. PER SQUARE INCH POSITIVE AND 6.5 LBS. PER SQUARE INCH NEGATIVE.
THE TRANSFORMER TANK IS DESIGNED TO WITHSTAND A POSITIVE OR NEGATIVE PRESSURE OF 1S LBS. PER SQUARE INCH.
THE 25°C LIQUID LEVEL IS 1111 INCHES BELOW HIGHEST MANHOLE FLANGE.
LIQUID LEVEL CHANGES .57 INCH FOR EACH 10°C CHANGE IN AVERAGE LIQUID TEMPERATURE.
THE TRANSFORMER MUST NOT BE ENERGIZED FROM ANY VOLTAGE SOURCE WHEN TAP CHANGER IS OPERATED.
SUITABLE FOR OPERATION AT OR BELOW 3300 FEET ALTITUDE AT NAMEPLATE RATING.
AT THE TIME OF SHIPMENT THIS UNIT CONTAINED LESS THAN 1 PPM OF PCBS.

5716 INCH HOLES FOR 190-32 X 3/16 SCREW
SIZE 6.25 INCHES X 100 INCHES AREA 625 SQUARE INCHES
DISTANCE BETWEEN CENTERS OF HOLES ON LONG EDGE 9 19/32 INCH* 1/64 ON SHORT EDGE S 27/32 INCH* 1/64
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ADDED TAP RANGE TO +4, -2 @ 25%
1 8 UPDATED LV ARRESTER TO 42 KV
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