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New York's power black-out in Juiy, 1977 gave the good opportunxty to
evaluate system arrang-ments especially in switchyards to a system

- engineer. The overall system ana]ysis is beyond my position and

capabx}ity

On July 13, 1977, the first lightning hit the overhead shield-wire of
345 kv transhission lines between the Millwood Hest station and the
south bus of Buchanan station, and the direct stroke current through
the steel tower impedance to the ground causgd a tremendous voltage
rise on these towers above the Basic Impulse Insulation Level (BIL
about 1550 kv for 345 kv system), and created the flash8over and the
short circuit between the phase conductor and ground of both 345 kv
circuits. .

These transmission lines are equlpped with transfer trxpprng relaying

, protections through carrier signal. The impedance type distance relay’ (Z=m4 ‘
" was abl- to detect the fault (single line to ground) %hd tripped the :

breakers at Buchanan South bus and sent the signal to the remote,side of
the fault line to trip the breaker as the transfer tiippiﬂg scheme. -

This diskance relay operated the lock-out relays and tripped the breakers
3, é 1. and 6 in F1gdre to isolate the fault on the lines. :

As shown in Figure T, the Indddn Point - Buclear Unit 3 is coaplete?v

‘{selated so. that theré:are no transmission lines avai1ab1e to carry the

generatiﬂg power fram the Indian Point Unit 3.

»

Therefere, this 1ightn1ng forced. this nuc]ear plant to shut down,, and -

-the shutdown increased the geseration d&ficiency. The automatic: lgad . .

shedding program shotld respond to the critical situation through. thef

‘ under—frequency relays to keep the system stab]e, if ava1lable. .
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Cansequently, generating power should be brought to load center to meet
load demand via the long transmission lines. These transmission lines
carried the load beyond the load-carrying capab111ties (1ong and short-
time emergency vating) by 12Rt heating of ng?e

As the result of overload to the lines, main transmtssion 1ines were
tripped out by the overcurrent relaying .

. Based on fact, I wonld like to comment on the system 1nprovement as :
- follows: 4 .

(1) ﬁBus arrangement: A-Breaker—And-A—Haif Bus Arrangemeht;

(2) Automatic Load Shedding Program by the anplication of Under-
frequency Relays;

(3) Reduce the transmissxon Tine steel tower ground. resistance”
. (counterpoise and/or ground rod), or increase the BIL by the |
*#4 number of insulators on trassmission lines;

(4) Increase the generation capacity near the load cente}; and

(5) Install $ransmission lines.and acqu1re additional tles to
the PJM system, ,

I belfeve that mod1fication of present Ri@pﬂBus to the A-Breaker~And*

-A-Half (a half-breaker) arrangement is more practical and econow1ca1 to

be improved as far as the Indian Point Units 2 and 3 and ‘associated: |

sys tems are concerned. My suggestion could be more understandable by e
.comparing the a-half-breaker bus to the ring bus as fb]]ows' s N w

Y
l [

(1) When two line circuits are at fault as occurred in the NEw .
Yorkbblaciout, the "a-half-breaker" bus arrangement is ab!e\'
to keep the Indian Point Unit 3 operable and send the generaﬁ
tion through the transmission 11ne between the Suchanan Southn
and Ladentown. : :

But on the ring bus, Unit 3 was isolated camn]eteTy and A

| Y

- shut down. : ST T A
(2) When any breaker of a T/Lcéircuit fails to- tr1p on the a-half“iﬂl§,
" breaker bus, & tie breaker failure relaying scheme trips two il
©T/L circuits, The side breaker failure scheme manges to trip Y

anly faulted T/L circuits. A }Ng‘

. B v‘\\“v' 4 ’\\_:
,L;1:0n ring bus of Buchanan North, any. breakor failure schemg R '*%N;
: ;nut 1kwnr4ﬁha—¥né+aa—Pe#&%—Ga+%~2. ‘ . . —T @g
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(3)

B 2

When any breaker of a T/L circuit fails to trip on the a-half-
breaker bus, a, tfe breaker failure relaying scheme trips two

T/L circuits.”fhe side breakers fdilure scheme manages to-tHip
only faulted T/L circuits. The tie breaker failure on the bay

~ of the Indian Point Unit 3 shuts down the: generating station.

On the ring bus of the Buchanan South, any breaker fa1lure trips

“out two T/L circuits. Specifically, the breaker failure of two
" adjacent to the Indian Po1nt Unit 3 shuts down this generating

statIOn

I
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