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Chapter 5
Technical specification for 56KV Shunt Reactors
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ABB TRANSFORMATORI SPA
| . PO. No 8/51126 _
DRY TYPE AIR CORE SHUNT REACTOR

524.86 AI72 6 .Q ! 231 1 mH /20000 kVA
SYSTEM 66 kV / 50 Hz

T.L REFERENCE NO.: Q94-88980/42602




TRENCH

§042602

Comparison of measurements at
Trench and at PowerTech

Unit 42602-1 was tested before shipment from the factory at Trench Limited in Toronto during August 2000.
The unit was subjected to a full range of tests in the Trench test laboratory as per standards including DC
resistance, inductance, losses, impulse and temperature rise. There was an accident during coil transport en
route to Vancouver. Therefore the unit was retested at the PowerTech test facility located just outside
Vancouver. Table 1 below compares the two sets of loss measurements: -

date

Location:

| rated

f(Hz) .

corrected to

‘Rde-
DClosses - -
AClosses

total losses
L (mH)
Q factor

. Aug-2000 . Nov-2000 absolute
Trench. ' PowerTech 9% change difference
524.86 524,86 :

80 5
- e
0.215008 021666 .- 0.77%  0.001652
- 68,2300 59,690 .0.78% - 460
14,6986 =~ 17,210 © 17.09%  2511.5
73,9285 7. 76,900 . - 4.02% 2971.5
22079150 22047 .. -0.27% -0.62
269 - 258 -4.1% -11
 Table 1 '

Revised

values from
PowerTech
(Nov 2000)

It can be seen that the inductance has decféaéed SIig'ﬁﬂy énd the DC resistance and loss have increased

slightly. However, the AC losses have increased more noticeabl

Trench laboratory. This has resulted in 2.97 kW increase in total losses.

Average T rise

Package #

195
- Table2

Pagelofs

absolute

Trench PowerTech % change difference
304 . - 365 - 20% 6.1
"~ Hot Spot T rise
S o absolute
Trench - PowerTech % change difference
32,7 . 0 .in380 16% 5.3
-32.7- : - 26% 0 8.8
'459° 2% 07
45.9 S1M% . 5.0
515 1% =05 .
515 O 10% - 49
48.2 - 8% . 3.9
459 . - 13% 6.1
448 16% 7.2
448 16% 7.2
448 - .26% 11.5
42.6 - 14% 6.2
28.3 - T6% 21.8
. 45% 8.8

Y, 17.09% higher than measured atthe -




TRENCH

During a full temperature rise test, both the coil average temperature rise and package hot spot temperature
rise were measured as summarised in table 2 above,

It can be seen that there is a significant increase in average winding temperature rise: 20%. It can also be
observed that there is a general increase in package hot spot temperature rise; package 13 has the greatest
change specifically 22°C or 76% hotter than that measured during Trench’s ex-factory tests. The general
increase in package hot spot temperature rise is particularly evident when the data is plotted {graph 1).

0 Hot Spot Temperature Rise

m Trench nPawerTechI

F Y
[=]

w
=]

Temperature Rise (deg C)
]
[=]

10 4

4 5§ @8 7 8 g 10 1M1 12 13
Package Number

Graph 1

Itis apparent that a significant increase in the temperature profile and total losses has occurred since the unit
was originally tested in the factory. This Is very sigrificant and indicative of a problem. Such an increase in
package losses pius the higher measured temperatures in the packages is indicative of damage to the ,
conductor / insulation system. The net resutt of such damage is very high internal local heating, which is not
directly measurable. Such localised heating will result in insilation degradation leading to further

deterioration of the insulation system and more extensive damage. This situation will result in a shortened
product life. The problem will grow until the conductor melts and there is a fiashover of the reactor. An

impact load as experienced by this unit during the accident may have mechanically overstressed the
conductor / insulation system in the winding groups, which would in turn be responsible for the increased
losses and temperature rise as measured at PowerTech. In conclusion, the reactor is intemally damaged
beyond repair and should be scrapped. ’

Page 2 of 3
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Tested By : Peter Gordon

Serial Number : 426021

Ambient Temperature: 29.0 °C -: :

L  Date: 30/08/00 .' '-

_ TRENCH

" Rated Current : 52436 Amps
Rated Frequency 50 Hz-

D C Remstance at ambient: 0.182040 Q

RATED FREQUENCY RESULTS CALCULATED TO 75 °C

D. C Resistance

D.C. Losses 592300
Stray Losses © 14698.5
Total Losses . 73928.5°
Inductance 229.7915
Q Factor

DIELECTRIC TESTS

Test between turns across coil:”
Impulse test across coil:

| 'FUNDA.MENTAL & HARMONIC RESULTS CALCULA’I'ED TO 75°C

- 0. 215008

Watts:
‘Watts
__.Watts_
mH
2690 - 0

FEe 180 kV"(.peak) for 1 minute
S .,.'_“.

325 kV

Reviewed By :

' Fx:eq;uenc.y ... Current ] E Q—Factor Losses
(Ezy | (Ampsk L = (Watts)
50.0 - 524.86 2690 73928.5
. Date: 30/08/00




TESTED

BY :

************************************
TRENCH ELECTRIC LABORATORY

% %Ok ¥ ¥

TEMPERATURE RISE RESULTS
****i**********************g***

,

SERIAL NUMBER :

42602

DEG.

: COLD TEST RESULTS

LY

p Ri
%k

*

**ﬁl-ll-**

0. é8204000 OHMS

D.C. "RESISTANCE (OHMS)

PART A :
COLD D.C. RESISTANCE
COLD AMBIENT 29.
PART B : D.C. SHUTDOWN
TIME (MIN)
1.50
- 2.00
2.50 |
. 3.00
3.50
4.00
4.50
5.00
€.00
6.50
7.00
7.50
8.900

HOT AMBIENT 41.3 DEG. C

PART C :
- HOT

CALCULATED RESULTS
RESISTANCE

D.C.

0ODOO00000000o

a8 4 8 800

&+ s e @

NRRIBIEININIIMINININIRINS
T 00000000000
WORIMNODADDADO OO0
VIO ONLLOIODRL _
0000000000000
0000000000000
Q0000000000000 |

OOODOOQOOOOO_OO

0. 21070933 OHMS

AVERAGE TEMPERATURE RISE AT RATED CURRENT IS

30.

AVERAGE TEMPERATURE RIS
C ABOVE RATE

30.3 DEG.

ACCEPTED BY :

5

DEG.

E
D

C ABOVE HOT AMBIENT
'CORRECTION FACTOR TO 40.0 DEG.

AT RATED CURRENT IS

AMBIENT

3 1 AUG 2000

DATE

C RATED AMBIENT IS D 995006





