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Docket No. 50-245
A07899

Re: 10CFR50.90

U.S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555

Gentlemen:

Millstone Nuclear Power Station, Unit No.1
Response to Request for Additional Information
Undervoltaae and LNP Protection Modification

Pursuant to 10CFR50.90, Northeast Nuclear Energy Company (NNECO) requested an
amendment to Mil No. l's Operating License, via letter dated
December 2,1988.gone UnitThe proposed changes will refle' c the implementation of '

.

the modifications related to degraded grid protection for Class 1E power
'- systems at Millstone Unit No.1, which are scheduled to be completed during

the 1989 refueling outage. A summary of the planned ifications was pro-
vided to the NRC Staff via letter dated August 15, 1988

An NRC letter dated March 20, 1989(3) requested additional information
concerning the undervoltage detection modifications and related license
amendment request. Provided herein are responses to the NRC Staff's requests.
In addition to the specific responses, a discussion of the design philosophy
is also provided. These responses may be used as a basis for a future meeting
to discuss the design change and license amendment request in detail.

(1) E. J. Mroczka letter to U.S. Nuclear Regulatory Commission, "Undervoltage i
and LNP Protection Modifications," dated December 2, 1988.

(2) E. J. Mroczka letter to U. S. Nuclear Regulatory Commission, " Degraded
Grid Protection for Class 1E Power Systems," dated August 15, 1988.

(3) M. L. Boyle letter to E. J. Mroczka, dated March 20, 1989.
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Desian Philosoohv

The existing LNP design consists of two identical and redundant sets of
relaying that sense an LNP condition and then load shed buses, start the
diesel and gas turbine generators, and automatically align the generators to

,

the buses The circuits are not unique, i.e., the relay logic actuates all '

the same devices in parallel or series circuits such that a single failure of
one circuit is compensated for by itr redundant counterpart. The voltage
sensing is presently taken on the high side of the RSST, not the 4160 volt
buses. Also, an LNP condition is defined as a loss of normal (NSST) or
reserve (RSST) offsite power to both trains of emergency equipment; not just
one bus or the other.

The design that was proposed prior to May 1987 would have altered the existing
design as follcws:

o relocate the undervoltage sensing to the Class lE 4160 volt buses,

o provide for the automatic reinstatement of the load shed feature, and

o split the existing load shed and LNP logic into separate divisions.

However, the splitting of the load shed and LNP logic into separate divisions
raised concerns with respect to the plant's response to partial LNPs due to
the unit's asymmetrical bus arrangement (Refer to Reference 2 for details).

Subsequently, a new design was to be developed that could safely relocate the
undervoltage sensing to the Class lE 4160 volt buses without requiring the LNP
logic to be split. The design transmitted by Reference 2 accomplishes this
goal. The requirements used in developing the design are as follows:

o relocate the sensing to the Class lE 4160 volt buses,
o do not split the load shed/LNP logic.
o meet the single failure criterion,
o use the existing definition that an LNP condition exists only if both

safety buses lose off-site power, and
o assume conditions that could cause a loss of voltage or degraded voltage

on one bus and not the other would be caused by the single failure.

In light of the above, the following responses to the NRC questions are
provided.

Reauest No. 1:

The load shed and LNP logic diagram provided in your August 15, 1988 letter
shows multiple points where signals from redundant divisions are brought
together into common logic gates. Identify the isolation and separation you
have provided between redundant circuits. Provide the actual schematic
diagram of the undervoltage detection logic.

- _ _ ._
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Response: |

Attachment 1 provides the actual schematic (wiring) drawings for your review.
Refer to CWDs 279, 279A, 2798, 282, 282A, and 2828 for the redundant under-
voltage sensing on Class 1E buses 14E and 14F. The redundant S1 and S2 relays
are located in the same enclosures, but are physically separated by a barrier.
Electrically the relays are sensing off the same potential transformers but
are separated by fuses. The DC power supplies are from separate supplies.

Reauest No. 2: |

The load shed and LNP logic diagram shows multiple points where a single
failure of a logic gate can cause load shedding of both redundant divisions
and starting and loading of the emergency generators even though off-site
power is still available. Please justify.

Response:

The diagram showing the AND and OR logic gates is only a diagram to describe
the logic. The actual wiring drawings reprasent a true indication of separa-
tion and redundancy. The design is single failure proof.

Reauest No. 3:

There is no signal identified in the load shed and LNP logic that separates
the onsite buses from the normal station service transformer and the reserve
station service transformer (trips NSST and RSST breakers on buses 14A,148,
14C, and 140) on a loss of voltage or degraded voltage signal. Please explain
how this is accomplished.

Response:

To allow a fast transfer of the station buses after a generator lockout
occurs, a .3 second time delay is used to allow for the momentary condition
when both the NSST and RSST breakers are open. The fast transfer occurs
within 6 cycles.

Reauest No. 4:

It appears from the load shed and LNP logic diagram that a loss of power
(<70% voltage) can exist on a single division (14E or 14F) with no automatic
action taken to correct it other than load shedding of the respective buses
and a degraded voltage annunciation. Does the load shedding also start the
automatic connection of the emergency power sources to the buses? If not, how
does the plant respond to a LOCA with simultaneous loss of off-site power to
one division and a single failure of the redundant division?

- _ _ _ _ _ _ _
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Reauest No. 5:

With respect to question 4 above, the same situation applies to a degraded
voltage condition (<90% but >70% voltage) except the buses are not load shed. )
How then does the plant respond to a LOCA with simultaneous degraded voltage qon one division and a single failure of the redundant division? !

Reauest No. 6:
I

From the load shed and LNP logic diagram provided, it appears that a single
failure in 14E or 14F switchgear such as a switchgear fire that disables the ,

!switchgear undervoltage relays will also disable the undervoltage detection
logic for the redundant division. The remaining division will then not be
able to respond to a loss of voltage condition. Please justify this violation
of the . single failure criteria.

Response to Questions 4. 5. & 6:

These three questions pertain to the fact that a loss-of-normal power condi-
tion is assumed to exist if less than 70% voltage or less than 90% voltage
(with an accident signal generated) is present on both buses 14E and 14F.
This is consistent with the existing plant design. The design is such that if
one bus has a degraded voltage or loss-of-voltage condition, .its .cause would
have to have Leen the single failure and thus the other bus would remain with
adequate voltage.

Reauest No. 7:

Identify the source of power to the redundant S1 and S2 logic channels shown
in the load shed and LNP logic diagram. If the source of power is from the
Class 1E power system, justify the connection of the Class 1E power between
redundant divisions. Describe the separation and isolation provided between
redundant systems.

Response:

The source of power for the main load shed and LNP circuits (CWDs 288, 288A &
289) are as follow:

S1 Circuit (SH-288) - DC-11A-1
S2 Circuit (SH-289) - DC-11A-2 ,

I
The circuits identified above are from redundant Class 1E DC sources. The |

existing method of isolation between trains at Millstone Unit No. 1 is to
!

utilize coil-to-contact as well as contact-to-contact isolation. The new
design utilizes the same methodolocjy. Cable separation is accomplished by
running S1 and S2 cables in separate trays and conduits.

- - _ _ - _ _ _
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The new voltage sensing relays and timers which provide sensing for 14E and
'14F (CWD's 279A&B, 282A&B) provide a redundant method for sensing loss of

voltage to buses 14E and 14F. The new relays and timers are also powered by t

separate Class 1E DC circuits. Both trains of voltage relays and timers forI

bus 14E'are located within panel 2421B but in separate sections of the panel.
Also, both trains of voltaga relays and timers for bus 14F are located within
panel 2422, where the divisions of equipment are located within separate
sections of the panel. The voltage relays for both divisions sense off the
same set of pts.

Reauest No. 8:

It is not clear from the logic diagrams you provided in your August 15, 1988
letter how the load shedding of the emergency buses will be bypassed during
load. sequencing and subsequently reinstated following load sequencing. Please
provide an explanation of how this is accomplished.

Resoonse:

Once a load shed/LNP signal is received, the NSST and RSST breakers to buses
14C and 14D are tripped open on load shed.

When both NSST and RSST breakers to buses 14C and 140 have opened, a signal
sensing breaker position will provide a seal-in for the LNP circuitry such
that once on-site power is established on buses 14E and 14F, the LNP
initiation signal will not clear thus blocking any further total bus load shed
signals.

Reinstatement of the load shed feature following an LNP is accomplished in the
new design by treating each bus as an island. If a bus loses power, its
voltage sensing relays will sense the condition and initiate a load shed for
only that bus. The buses which incorporate this design are as follows:

Bus Voltaae Setooint Loaic

14A 40% 2 of 2
14B 40% 2 of 2
14C 40% 2 of 2
14D 40% 2 of 2
14E 70% 3 of 3
14F 70% 3 of 3
12C 40% 2 of 2
120 40% 2 of 2 1

12E 40% 2 of 2
12F 40% 2 of 2

!

_ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _
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Beauest No. 9:

The load shed and LNP logic diagram indicates that a signal with no time delay
will be sent to the load shed and LNP actuation circuits whenever the NSST and
RSST breakers to buses 14C and 14D are all simultaneously open. One of the
actions this accomplishes is blocking of the fast transfer circuits. Will the
logic interfere with a legitimate fast transfer when all the breakers to buses
14C and 140 are simultaneously open as part of the fast transfer sequence?

Response:

When both the NSST and RSST breakers to buses 14C and 14D are simultaneously
open, a signal will be sent directly to the load shed and LNP actuation
circuits. Within the load shed and LNP actuation circuits, a 0.3 second timer
delays the initiation of the load shed and LNP actuation.

On a successful fast transfer from the NSST to the RSST, the 0.3 second timer
will prevent the load shed and LNP circuits from actuating. The new design is
no different from the existing design with respect to this. The existing
design looks at the breaker position as well and provides a 0.3 second time
delay to allow fast transfer prior to declaring a load shed/LNP condition.

Reauest No. 10:

The load shed and LNP logic diagram shows 3-out-of-3 logic for the loss of
voltage relaying and 2-out-of-3 logic for the degraded voltage relaying. Why

isn't 2-out-of-3 logic used for both?

Response:

The loss-of-voltage logic requires a 3-out-of-3 condition so as ta preclude a
blown PT fuse causing a bus to be load shed inadvertently. Since the 2-out-
of-3 degraded voltage logic is interlocked with the accident signal and the
same condition on the other bus, a blown PT fuse does not negatively impact
the 2-out-of-3 logic.

Reauest No. 11: 1

Pith regard to Table 3.9.1 in the revised Technical Specifications you sub-
meted in your December 2,1988 letter, the first part of that table identi-
fies power available rel aying on the emergency buses. This apparently
replaces the power available relaying previously identified in Tables 3.2.2
and 4.2.1, however, the relays identified in Table 3.9.1 do not appear to be i

the same as those relays identified in Tables 3.2.2 and 4.2.1 since more buses
and more relays are involved. No description however is provided for the new
configuration. Please clarify whether this is a new configuration and, in
either case, describe the actuation logic and function of these relays.

-_ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _
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Response:

The power 'available relays for buses 14E and 14F that were previously speci-- ,

fied .on Table 3.2.2 - are covered by Table 3.9.1. In addition to these relays, j

power available relays for buses 14G,14A & 14C are also included since these '

relays provide permissive for the FWCI start circuits.
i

Reauest No. 12:

. Identify the function of the Tr'ain A and Train B load shed and LNP circuit .!
relays shown at the bottom of page 3/4 9-2a in Table 3.9.1 of. the revised
Technical Specification. Are. these the relays that provide the functional
logic shown in the load shed and LNP logic diagram?

Response:

The train A and B relays shown on the bottom of page 3/4 9-2a are the LNP
. actuation circuits that send sigaals to load shed the buses, disconnect the
off-site supply and start the gas turbine and diesel generators. I

Reauest 'w.13:

Regarding 'the load shedding function identified on the logic diagrams provided
in your August 15, 1988 letter, clarify whether the phrase " Load Shed Bus" and
" Load Sheds Buses" means separation of the loads from the buses or separation
of the buses' from their power source. If it means separation of the loads
from the buses, then why is . load shedding provided for the loads of buses 148
and 14D if these buses are not loaded to the emergency diesel or gas turbine
generators, and why aren't the bus 14B load shed relays identified in Techni-
cal Specification Table 3.9.1? If it means separation of the loads from the
buses from their power sources then how is separation of the loads from the
buses accomplished prior to load sequencing?

Response:

The difference between load sheds bus and load sheds buses is simply a load I
'

shed bus occurs if only one bus loses voltage. Load sheds buses implies a
'

complete loss-of-voltage to the station and all buses are load shed simultan-
eously. It also means the off-site supply breakers are tripped. Bus 14B is
not included in the technical specifications since it is not a safety bus and
is in no way aligned to the gas turbine generator or diesel generator buses.

Reouest No. 14:

a. No instrument functional test, calibration, or instrument check
frequencies are identified for the "Undervoltage/ Time Relaying" in

1

Table 3.9.1 of the revised Technical Specifications. The surveil- i

Ilance frequencies for these items should be once per shift, one per
month, and once every refueling outage respectively. Please add !

_-__-_ __-
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these surveillance requirements to the revised technical specifica-
tion.

b. Also, the trip setpoints with minimum and maximum limits for the
"Undervoltage/ Timer Relaying" are not specified in Table 3.9.1.
This information should bs provided-in the revised Techaical Specifi-
cations, and the basis for the setpoint values should be provided to
us for our review.

c. In addition, there is no operability requirement identified for tha
"Undervoltage/ Timer Relaying" in Table 3.9.1 when in the " Refuel /
Shutdown" mode. This relaying should be operable in these modes
whenever the safety-related equipment in the division it monitors is
required to be operable. Please revise the technical specifications
accordingly.

Response:

a. It was intended to functionally test and calibrate the undervoltage/
timing relaying once per refueling outage. This is consistent with
what is done with the power available rel aying. Also, all the
relaying is continuously monitored to annunciate any single relay
that may fail with the plant on-line.

b. It is not intended to include relay tolerances within the technical
specifications. Allowable setpoint ranges are cove,ad by plant
setpoint control procedures. The 90% and 70% voltage setpoint
values correspond to 4160 volt bus voltages. The 8-second 90% time
delay is long enough to allow motor starts but less than the 10
second DG FSAR start time. The 2-second 70% time delay is long
enough to allow coordination with main bus overcurrent devices to
allow for bus fault design by the individual circuit breaker.

c. With the plant in the Refuel / Shutdown mode, " automatic" emergency AC
power is not required since plenty of time is available to align
power to the emergency buses through manual actions. The ECCS motor
breakers are racked out to prevent inadvertent operation. Also,
voltage studies indicate that with the transformers lightly loaded
an overvoltage condition is much more likely than an undervoltage
condition.

Reauest No. 15:

The undervoltage relaying that initiates transfer of the safety buses to the
gas turbine generator are all connected to bus 14E which is not connected to
the same winding of the NSST that feeds bus 14A. How then can you assure that
a degraded condition on bus 14A will be detected by the relaying on bus 14E in
order to automatically transfer bus 14A to the gas turbine?

_ __ __ 1
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Response:.

This . failure mode has been addressed by the attached 'GE analysis
(Attachment.2).

If you . have .any questions on the above information, . please feel . free to ,

contact my staff. I

l
Very truly yours, J

NORTHEAST NUCLEAR ENERGY COMPANY
,

Mu & .

E. J. )tPoczka- /
Senior Vice President

cc: W. T. Russell, Region I Administrator
M. L. Boyle, NRC Project Manager, Millstone Unit No. 1- |

'W. J. Raymond, Senior Resident Inspector, Millstone Unit Nos. 1, 2, and 3

i

_ _ _ _ _ _ _ _ _ _ _ _ _ . _



f

f .- o
(

I )
l' .

.

Docket No. 50-245
A07899

Attachment 1 i

Millstone Unit No. 1

Undervoltage and LhD Protection Modification
|

l

4

April 1989

.. .

_ _- ___



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

|I 4j,
|

*

,

,4. '

l

Docket No. 50-245 |

A07899

.

Attachment 2

Millstone Unit No. 1

Undervoltage and LNP Protection Modification

!

April 1989

- _ _ _ _ _ _ _ _ _ _



i i d i .|i Ii

_

I . -
.

-_
.

-

J._ i
-
.

f -

_ -,

_ ' T .ss
.

.N D rt sSs
ondSt.

lt TuaEk
- O Ei 2 eaco C S

- 1 srrLm- I S

. T,
H -

incl re-
- eei or R

.

- P S.P L
-

_

De aff & Y
.

N j %J4 Ggt s A. A 8Nf y niCn 6T

-s.H
I

ceiU 4 a n S EC D)L nnc 1 r o2S p D DL E ei n n Ti ,N 9A pI gb e t

i eruksht
k E

a8s )'t MF
..

O
d I sT e t a c5 e . Lwuq si4t Isa'

L; T- I
S u s F u. 3 s '-| -h2 t ee e

w.c

- 3 C . %)d1SaI
ED 1 s

sas t s n8 nDg &tGt sakA9oNO r ukl c cEg f8 E ad p c o o PP s TOH- l8 2tnnAslJ tRi I
- Ho u2 IBICD UI

Sg R
. C

* . ..... . k9TH8 IH I 2 34567 8 I8

IO-
- CS C2
O P P .N1O
A N NH

UT2 I IS

OC1 LEE-
4
1T1
OE 1 \1

e-E 3TDR . . .

A 8 c c c
G -c c c

. . .

S .C e e e FT e e es s s /LLEO EONA
, s s s

LGP
3 3 3 4UO4 3

1 I5 .

3 3 _

. DT -IA Nv NL NLI

'- / SEA 8 Fd NL NLw / /.UDI 9MT ' BAC9
RUL UGNP

. FENRO 4DAC
' ]f2 )I \' > g/

g

'b .' > '

~-

R
E E

4D 1 F
N ' N'/ |L

4

LS fl 1
" d

-U E S
G

D l$
E

_
. '

J)H D
S E.

H
- ._. D S
- A
-r j _, h/O D

g, / L A

#> O
mi/ \ L

\// g/ 3 / >
.,

r_\I
-

-

-
NN - - _EE 4 _PP N
OO .E H

_P 4
pH O1
44

, _ /N
11 _ .HDE
// 1 9 _. 4CP_RD 5 4 _ .14O

_.W12C V 7

_SS1 DD . DD-
54 SS SS

_S S .

2
DD DD 25

_NN
.52 NN H NN

_.NN
H _..OO S5 OO S OO OO

CC ) pDC CC CC-s . j ]if s/EF EE EE EE
T jTj.

SS SS SS SS

i' u.88'
',' )f

09 09 09 09

22 88 22

EL '
/

- - - - - - - -W W
O L O L _

LLL LLL
H N N N E3E3 EEEE3E3 E3E3 EEE E.3E3 N N N M
E E E I G G HVMRG G G G WUMN C C E E E L
l' P P P AFAF OEYuAFAF AFAFOEYU AFAF P P F P
u O O O TOTO LLRsIOTO TOTOLLR$ TOTO O O O O

L L DsL L L L DS L L
C D c D O3O3 RR EO2O2 O2O2HR E O3O3 C D C D
4 4 4 4 U U OEHRU U U U OEHR U U 4 4 4 4
1 1 1 1 1 1 TTGP 1 L 2 2TTCP 2 2 1 1 1 1
/ / / / %SxS CAI xSxS xSxSCAI %SxS . R N N/ / /
H R N N 0FWE AWH 0F9E 9F9EANH 0EBF R
2 2 2 2 74?4 E 9494 9494E 7474 2 2 2 2
5 5 5 5 (1<1 R (1(1 (1(1R (1(1 5 5 5 5

.

.

_

_.

_

-

;1(|



,i) lIl

1'l
i! ii i,

_
_

_

a' .

?'
_

'
.

.

-

F.
/T

_ EL[ t H 2OA
i 4 1U4
u 5 5
c- - SD-
re0 UE8al0 ID9
Cb9 A9

u '0R
W r W7 0CP8o

- 8ER-
LTC2 4DC
<" m7

S
S
A
P

]j j V
B M

A
N R-
I3 C3 ,

1 - S- 5 4 m-
T ) ) M5 4 S - S -i )1' Ae ' ' e , EL FLU, 5, 6,R R, / 27 27l l

b b C3 H3 12 B 12 B m

A_ ue jeu SA A 4 4
,

_

o l o - S- s> 5 sr 5_brL r U5 M5 ko ho-- -d e e ut /1 I8 e8 e8t
A ol l o U9 9 dt9 dl9 ~,

i

srb b rg Unb9 Unb9M aT u u Ta SP tP uu uu .
-

-l o o t UR uR Hoop WooP
.aC A el r r l e BC nC 8rcR 8rrh -

ELEL
/ / 4CiC 4CTCret T erR n nI

-ra . . ar*
G C oP T T Po-

l
M N E1E1

- AO S CU C C UC G G
- DU UD AFAF 4 3 ~-

N '- RL P P TOTO - - ~

.

_

> f1 M M 2f L L 7 7O C oS L L So O1Oi
U U , ,

S1 s A B s 1 2 W5A
s s xSxS \)

e,
)4 mT o l l o 9EeF

'

,
l e e l 9292 - d p p

A V ,
( n n ( (1(1 0 8 n u d u

.n n 2 9 suSl nsl -

.C /

.

8
a -a a 9 9 koLn Li

h h I r7 a 7aO C C P P C2F 3F1
- R R
F- C (.

' 1 5I E A - S -
G C1 DLCO 5, 5,_

A 1 27 27
C D E F T - 12 A 12 A.NO | | 2 2 2 2 L T 4 4
1 1 1 1 AO SE sr 5 sr 5Ol-i 4U SG ko No- -B D s s s s 1 HA e8 e8

.' 3 4 4 h h u u D T dl9 dI0
B D SE EL Unb9 Unh91 1. TN8 UD DO uu ut

* s * s d d d d DA IU 0ooP 0ooP _t

1O- h a h h m
* s e e e - R S 8rrR 8 r rR4UC b 4GtC 4CfCNI0 l i

S S S S EE iO
d a 4D HL '

bJT2 e e d d d dt

h h a a a a m" ."C1 S S o m m m
EE- d d S S

l I I I

* . . a ^ . . a > '" p ) D D4rT1 c c m # c c o l -

O m_

i Ne e I e e l O .

OE
,

s s s s E C; ; E E . i] _

TDR 3 3 3 3 S S e 'e
d r a

SEO
12 21 !2 2I

1 1 susl tsl
C 9 9 n u n

r
uu

t.

N./ hr7a
oLn Ln

%*
' .'

/
, ; ' . '

.

AL. EE E3 I

?a.LGP L G2F 2F

L"2E1 ;t _ .
,

1 E E E E E E

. r T._
- G G G G G G G G G SF

A2 A2 A2 A2 A A2 A2 A2 AF O
T T T T T T T T TO II

Lf Lf Lf Lf L Lf Lf L H1
O-- Oo Oo Oo Oo O Oo Oo O2

Y U U U U U U U U O1V /. 2 2 2 2 2 2 1 K-
./. 2R RA RB &C 2D

. x A '- AS 5I
.

A 4
.

~

0D &E &A 4S
44 44 44 44 42 42 94 3S _

.C (1 (1 (1 <1 (1 (1 (1 (R

O
N
U .

-

-
m

m..

-

.

_

#.

' u_

-

[pf tI'
|' '



_
._

g* .

,g.* _
.

'

c
_

3 _

Ep,T' Iff 6m
7 {2 ),

%.
"

,

,,
4

- 4 N 0 .7
,mh

i ,jI!X0 8r -R ,|f
!!f |

,
) 9 2 -
s 4- ' ,, sy

S 2

m2 C*,.I2[v ''-
' e A J.

3 -

:,oD2 2
g i3 -

r..3s9N v x ty - gs4f2 p [S

s.
; id ,

_
2H r

ngxu$ 0 .

ue Np4 X 2 Y0 mn0 a.s =e t

cg
s a 6 g3 M(5g e

. (J
1 o0 ' ~

NWu
* FI {2 ,*9 | =* t 2 A1| g T

2t s* oo s PSs
N aMs ,*" s

g F

ac q& M nc
e ,n'

%. y y,
(2 I'

c "*

e E
M

,, ,a
f p

Q O
Enm+
Ra-- 2

,
, CI2* J

a '' l CNo,w
s

t y1 ~
-/ R

%,#
5 ' !iY|* _s - H

,

- IP m..a
G c ~ _5

- b#
$ 7 RR .,

G

T n.wm ~
r"p* 'j - T6 e ( OM An

.

|%.gy
g 3' 0 J- i " l T*

P

T Cg R Ea
D_ D E .R _, 9

- - -j EE A
I '

L __

. gd
,

-

,Y 2

-
(9/,.Jn'' d fPE

tmELE

FMAMN Nw--
- ~

j%: F
g R59cc y: L E ne,set

RMom,s*T
s s, ;>M' NE- a i 4.

, AdV &u7* F* CMO V.1
4,T TA

C A N 2. 5~ e
E

j
,

c. g g< 8t
t N,. l ..

~,2' A? J e ' DRS R?
-

-
EI

?~ g\, NScp EYPM2
[a - - ERNTNEFg

,
i

O oTH Q_ I
|M ,s.a

c 4,

- .[ . g%'
:

4 '

L, y '_
; z ;1

I

- 7 o NOEXH
, .- - #'C7~U ) COP 51E

s GS

n: e w. ~4 * SF$f MRKGEEI

- [i " '

.U [4QC

EMECF -T-

" q (i[
S

- 4 ' | N-- g
g '

b g[3*
~ \_

, -
N1cO1}f

-

' '

_ m
t'

.s 0

,
_

-
-

,

7 q. ' - x
- +6 ,3
.

|,
,

_

- sh~* t

-j , #' <

i-e uyc=
,, ~ h # oc

u * I

fw g [(! ,
.

ufk s *
, | <a -

w t*
_ ,ae*

c +*

- Y

_
_ _

A - , .

-
_

_
_g g J ,

c 4lf| * _ , s.4. k, '

e _
,

g r L ,|
A e

5
.

-

& _ -
;

m, - = d
'

oE
sr

- _

_ *V
e _

1
^.

a
- _W' m

*

,V'qiJ'
_

f ,
S' A,.

_ c-

s o
t o

( '

@ W _ l
I I

- ~ - |

a

* |

H
m.

*
' ? f ,,,, -

|+s
w'' Y

,

K' e

_
. -

HM~'
-

t ; 5a -
- G $. je"

,

e2
1-[u~

, . -
- -,
1

' M
-, 7 -C 12

: - ,
f|,

A,
~79t

5 1 l.(,
, R ka d ,-r,

_'g _
.

o E64

n a~0 log;~'y4
,y I'

_
_ - _

y1 A

w
. .

z y-5 ^

g'" W_.I
n : j

3 3 -)d .B

H
, ; 3 g6 H6_ J * g2 52

1. w" -.

y
.

w,,8_ R5
1

- . Y [l# M
- 34

e iT* " M
.

1t__g-.
- 0. a d %

3e _ * ,-33 0 g s' Q
' $ ,a Co.

w* HrW _

- _

.r '*' '

-- c 2 -

xg= g p 2

u!'sj,_
'

. ~

Cc
2

m , +-
_ se ,, I -y 1

.

~ g -
e u_C -

| "'s' a 6

s - . 0 ~

|, s_ p's t
4 g - 01 -

p" 4'.*~ N.~ y A 9
_ - 5

1' 22 -I

_ - 1S 4.

O$
; 4 5

g a e
.M )wj u* 0 "-

n i
,

4
e .

. g, ii2 "xs. A
B n oa

ge 52
, - 7 H i
.- 2 s O , 4 * HB ~Os e 's

7 hA
.

_
"r

e * '

,
I ,f, g

s,.
O

A n
o , S e sci ?"

-

s 5 5 e p ,.m #) sO [ ,
q c -

i .' I

m U a g R O W* H
| I

T'
eS

* - A
, w-

i

n *,
(

_

.

M w_. _ ''".m A
0o"g; * .*5N S,g \ , 8 |

9 O 3I D0 T7

u v.EA- A A O 3 ,,

%-
B3

3 i I
,

0M) A A A

_ - ~ U B G R O W"
(

4[M.0c)
o1
r3 6 s aR- s-

#
#_CV% O

D . 0
i 8 i Tr o

2 4 - 6k _E

A
qe

.

*
| . ' &D0n,3 e7

,

P [l

-

S C m ,
1

o~ % 6pN' T/ < D'4H u

P , .

- a. -fs' r , .C 41
4

e,' 8 C (- c C PC c O rs oC- C " A

ny ' R vAq s
v

,gg3
8

sg 1>h>Tx 7"
4, 5ion2 ~

X x
1

y4 o. a-f2 ts6 )2 R c .sE .*
sD (3

m m.1~_sge Qu:On, -TFRv gT SO ,

w' NN

T mu'' Aw.
qyd 1- 1 >

(
e'

3
| Qem

g

E
, .bu A;_k."

*

e C
,

,3 2
.

E o
- .r' ( s

" l 7n _o
|

3 c .

3 - p4
C2 } 1- 1-

, Cg FT4

EH.
1

i ) y' 4 ,u M _

_

NS _eVN A / _
E 1O E C 2

*C S O 2 o
B H itTOS-

,
S

VR 8 P _
_

KFI 0 C O _

/u
.S T4H

3C.A s
TOITW C
S

oi = n go$-}'oj f=8 ;9 q -
. . , .! .

-
_

Il | li -



,. _ - - & _ ~_
.

1a.

-
,

_ -_ -
, . .

, * O E
, @

O~A.
.N -

_"
-

> C p+'
m _.

_

- _ _ *
o

-

%
g_ ' _No - E y>4b

| _
,

d
_ C .

m.
t

% '

E + P.
|""* o

I Ts p O w ") V O
- 4 I R

.

4
-

. 3 I|: i i, jj s ,|,- i He 4;n
f)" . ~

S R 8 -

.
S5- _ gl ||

t

_32
- _ _

.

7 9 o
t

3B n S T N p+
1 A 1 E N 2EA = A_ _ I. A o_ _ A A A A ,0J Ve I NM (, pf

I

1
4 E D g

a. 2
E s_ g i ||

2- 3 TI U
e " F,8 e R O w y4 D1

L, /
I E* R

gIA N E D- T -

R U O5I g |

t_ F 4B T) T s
R F

.

- . S SWC T
. A -

-LR E -, Y Sa2 E |e L A I

TP l Z
pC -LT7 2 n

_ '5
1 3 A$ a

C-@'t

-

-$ R _R R n U E MP w. 5
- S -S su %g 5 ' 6 O WO H U a. "

ii _-
SS R . $ ' "C

eV -

CCc -

-

C, h4 -T T T pI -. T6 R RI

G t_.kS C

5n
t }igs.3.|i6.. ~ *

fA;
O A2 3 U

X 9 ~ |X :. 2 5 - ~ , L AD
f

-

l T 3R

N Fto |
g

-

m.u.
/ I S

! .

8 s _I.X T
1 ) S

n 5 _t1 h m; .-" 35
I H6A O -

u 2l> M
IL

a .
.E.

CM C1
BRtt * T 1

EG E' ,'
'
' AA5 P R E e E

1*
, " nP D P w

.'

C. (0
W3

3
-

R D lG-
,S U E R

M 2/ U
|g,. %u .

kyl'- Q!
Y .

T
_

-
4- R O DANF1 y

~O 53 L S

AV
a

/Tt .
A F T N i .

CfM S_
.

e T O t
RC N Ff i W ps aF .~ T2 S A r_ 5

_O v -R
,," 2- ' t 2 U E

a

8
' 3 T

X - M
R-

(' - . D ' D. N P P
.

4 B G B_ R3 )
.

I .* | I A 0
M ')-

_ 2 8
f- 2

2 e C3
' s ga P1

-
H it F-

I

S e-E
1 sS l$_.

-
-E 2S 0 ,t

atW-
2 n0 uA t

1 - W-f
-

_

3 sR tR

_
-

aC -- sC
( aD PC
M

- R v% 3M -
f

O -

-
-

- F- C f .
.

-

N S
- W L .JA3 eJ .

R . M B/ .
DV
EE .
RR .

.

-
.

-

EF
SOU
O O

_ GO. NtIH
TESPE
W R

t

FA
OP

E
R

G
N

_ IE
RIH

.

H
WTM

F

_
GX- S

T

-

EUI- LDS
F S
E R
RY. L

- - N,

*COE.-
G--

L
IR: A| 6 S TME

E FH
T XT
O
N

-

*

- '

-
.

-

-

-
-

. . .

.
.

-

_- _-

-
-

-

'
_ -
.

-_
_

-_
-

> ;3 O} ejg

-

-
r }rI ] L,,y '' .;(!

i

:i' % ,'
-



i!\I1l1l

.
"
1

6 r, - -
- F 7 .-

R A H ' A **MM 3mf*pvm 'MO
, 1

" om Tt
) l E S s. " E tA |

"_p
' 5_O - It C ) T

_
c r

Dt

N8"D"
D R O 0'wf T|| no MOe

8 7- oNO2 * t -
p

( a D E

'
C 8- o

4 0 u
4 1 MT3 N (* ] 0; - . t

0 4 x X - S1o o0 |

3 A s l

W MN- O- WT 5 e

D"D"
yg _ 3 u 3fo5 4G i

T w S
OIO

_f _4
W

* C 2 2i 5 (- ^ tC s G . a CP -K

D~R )

E

,.CA c?tR' 0 S AIa

C' o W
, g z

NN o
1o DRE- P T4 o 'T M

r
t C'- 3E 8 '| Yv L

A. 7 5 4 EE C-* t 1O |i II|
I

4, C,

' o.2 4 3* 7 PTAA 2 -a s E

HS"sS
i (* ( 1 <(N H

.

F( )
.

C s S 6 FT
O' _

5 D
I -| | :, 5 3

KO tAr ** S >d . R u H S 5C

0 D m*
,

CN s. I| jW OR
-

2
_2 4 O S

,'Njht' ,d
'

M 0 S EOO*P ' 6 M"

B*c'* 8 ^
*

1 E TTL
ht

T

* -

3 P A

C CN 2 w
2 a

2S Al 5C
%

' d
t ,m[L D"SM

n 4 0R 6 57 C 1

A WF *
L E*T yI ^ - T1 E

1 i IE 96t C D
1

wA i w A_ __OAW_MS
1

EE DRN E- 5 3

%
N a "AN

e
F

I
,.- C E,U4 E EE NEI 4 Rw* 9TF M P9 O Oo 1PM O

TMg
2

.)MR*B* i ' D 8
|

"pP
W Nf

T

, : ;e. C D |^f'$ O C TsC CS UE 0* o= 5"
M CW %t G Q ~6C)C

On .
;'

|,. gF T s E.

' (JT 7-

"_ [h~c-
s

! . ,
' 4 m* L*'1A ,1 34 gc po FV ,. O*r

7(g
En

y
!g .- p,

_cn LE

ADg- -
, j, o ]o sosU ( -

'[ ; [nU [* {
/

y
| g

.!'
.

"e
t
8

E Sgo -
s -'

N LE
a[4 L e -,s

A' ne .e) (
t GI 1 -ur ,M j4A A - ,au o g

t

c_e M.2
A' t -

-

r_
-

_ -

,

[m $ l' % c.
,

, y f4 - _

4 *@be.j,
g

5 y-y e~

,

rs[w@u ,oMig
R

)

h 3+r
. .

aNo
" :

a.A8C - i
##f .

V'l r. o.s .

s e

r

rN '%O
o M 5 ee r'i E 1R _

G xOC 'c, 7 1,t 8' A !/ U c 8/ 5 E < O i

G S 7 t ,

uC1- R '0 O 1
_

: -sH1 N 3 S 0 e m;5A
eT H 3 2

:iO 1

)- 5, Vo, '"
'

vwN
5os( _ .A 0u md '

=
~ * _. ~0ae *

'X 9
3 .. E

S 6. A F !]~| ~ .
t

a g C
' /N B0 6 3

U6 2p e #

OH
1 -f} 'A 2 A 2C

-
B 2R
U s g- T TS 7H CV

gm 2#Ag -( 3,

s.
)' 5L0 i, ,, * 0

6A2 S t 9 e 4 8 g
nD A 8 CI 1 ( 9T DN/

". g
-

ys N^O 1 ' 4

EO E' 82 2 46

- ' g, 6 _ Dr TT * giT 0
=C - 9 9O2 o I3 "A4 H VP : i 3 5 , 8 *

'V @ 0 x " P_

W ;(
P_ * y i

7 7
A{ I

'C N3

C~,
f ' I

'
4 w BH _ ' C

O- - 6 '

M nk -
s4 A

f.-

O
u 2 C

t

.

.
-

u
i 9M.

- A 5 C
,

{
t l

- 1
-

)B [i
Ml

C n- f A
5 B_
Cu A'

I

(s :
|

y R(HI a .
'j2

t

4Mo.MYp"D

gT N 2
6 3 v4

M M.e A

hS6
u

S2F 2 6 5 c E1

C B ou6 C
4 )* t

cM- a $[" t
5

RM ("0
( 0 L5N X

t

hI' f, ' -
T _2 6A

l

?
E 1 [y 7 C5 _C l

gb z
17 9T A

T Ys o u - C al'iH O
- R 2 C1

@G- v f s
,IS 6 5 JI M # o F

DNE
T n

*

CGcmc :W ti. |:a -
O5 S e1

- e T
oc 76I- S

3 t4 WCRW
t1 ef - PE :

eb) - o
7 6IL - (

K U -H K 2

%
OA S G -

( B .

o N C AL )
I

O

GW
s 7

B > 4 .
R fd IT { 0s

s3W I
N c 2 ; .7c 0 LI ) .s2 C -Y

D l F -

'Wf4m=.

sE si :8

F ) ( oE C , 5 cK

_-
cr e G > F Kt

y Os
'

g _e s-
1 . 2 h' t :

m
_t e _ c .

4F |;i_8
'

_
.,

_ 9 2" _E )m 1" ,a _ ,. .

d
T

Ma.
- OC ]-I- .

-_ F
~ ..J _ N( sa 4* "

. _ w
5. e-

.

gAJ
1

1 .

o4h.

.n3 .J 3 .-.

- ' nh,
- N. n. n 7- p A g
- . C a s

3 , y
. t 4: E

4 g 6

ay
" a. z.3

- s r e

_ i

H
.

o
'|Lk. . * o- a _<0A c

g (
.

.t . m

'
C |6cim

.0 .
| . | |

t {r3 o a2

.

.
i

.

.-

j
y 3 ~

!

|A i bo| -gJ y2. - h6 lr .X
.

$ a L r8$ b- hyr
I /

y t



_.

[q ,

, . ! = _
_ _

_

* ~ A j[

, % EI y

-
. .

f

jj'
i

$ W2

2m
. GS W AOD D N 9

T M
I J

E O C 2
?i . 2 1

M. & %
I C P

T

N -

S -d

M2 N *

Eo(1
|

R *1
0 t C G ||

S

1
j A 5 E . E E4

*

0 3 "X CO2 1 C O S P
R 1

H A
3 " O .

7 S N RM
FH P V E A 0

L Y-

E A r
S

FS E Rl g 1

OEE S E T p8 R8 H. ENA 5 J S
GC H V

WO JnML F -

7
1 GI6 t E
3 W S. yAT 3 D E R

tV1 "S A c. G nHL
E L H. S E5 trCO 1 I

E
4 A RA

f,D 2 o Pl|
_

E1

. TA _

L0 E V - T E _P N S V1C0 ERR 0 I
C
L wP _

- 54 - N4. P 0SI9 EE 8 N IL U
t

A D _

mTO I T3 0. 6UB U 2. E9 rO N3 aFsUG C s2 14 (BC (- At
. T U E 14NAT .w

_

-. G - AL*D i0
5 A. C P

6
B.

LP=/ fOo 5,T3 )

C
) ? U T T ( Wj2 K- + - R S S S

g *{a, u
Ct

S
( D ( |T A L U . y1

Lv S oE _

- 5 N w EIM mTR o AH 3 2 O O T G c 3 _[ , ,3,
,

' 0
01A A U

f N R
3

mgp * 6 10 TI C R W a,
C

2 / i
O S 8 3a

1 UU + U R 3
-

T O O V ui

~
|I | | C F S F F

6 O- g(
a_ 0 t3 )

w 4' p N
1

6
7 , _8*
2 I

{ gP.i|ig|| ^
)

2
D

g

O
0

!j, I

S

E 4C0 g g, 1

G U TL
T

.8 92 Es 3 A8# 09 v A
0 N S H e 9

2 2. Y
8 .

Ri w - U
P01 S s. 4HK

.

D
I P

P

/p
k

- 5 9SC 1 = SR3 PA 6
1__1

N . PC- 0 O f AA 0i n
!_

g h8 2 A s
i

2~ C~r i j e9q . 6 v
4 l

g D2 - Cc . (

0, . C16~
2 f

x S
m

Y
.

_il '8d
,. 9t.

2,[g,9 f,. i 'dB 9 - .Y

2 A8*
.

"
12 -

e

0 4HK I .--.4"
. -

g . 6 "T
_2 P 9_ S C

gs., #-
1

R 11
-3 =

"
- 5 _

0 m- N
C o-

t

02 A 4 2 A 9- C - D8 - vo

gi

mg 56 '^
I |0

1 N

D - E4] ' || | |

Sm $ '

*
- H-

,

*

,a 6cc3 ! -E-!A 4 O ii

'I-
ra

t -g. j ! C

h -

"*o- b

A '
,

C I} e t

4
1 C

-2" ', , 2 -

~ "7- .

. 2*2 ,4
n

% h_.
' I

, -" , -
7i,

-

'Mg'3
*

*

'h#o E

- A.t

h H" ~
, P

Er* P
o" -,
N F

W

g {e y,4i 7 O

A '
T | il l'
U

0 mI
O ~A oo

ige a

d M.
c t

sA

-

1D @4 ~ iE2
- S 43 $ t

s s
1 i4

- ?

21 ~- '

1

-
A A 3

Z4

A.

- )

2

2
6

l

s. 9 ~
% .
0

M "' n9
( d

h7 i
T

(

[[e -U t C

_ A PS
,,UE

3 ,- y14k
3T3

O
4 D

l ' 4

h ,

"

H :k "Xa E c
H. g a S g 4

2.
y1 g

4 B CS UEPS
O3
T32 ~

3
) df ' ,1

t

% B- ui 00(

9 A
A

( H" C 3

g: d.2
t E 7

1
'

T - S
A U 22 U

~4 P

C ik[O ! 3 f 1[T2S
3

f_4 !_ g"
1 D H.- 84 6
-2 '

{"
E g j 8 BL O 3 5 4 o

N " )

%
P 0

4
1 ( 7

si_
)

,

_% .

- .

9
,_.

.

C I ,
0 .

N .N ~"
.

E B HO 3 S 4 SS.

.
.

0 Ts
x. T

.
.

9I L0 .
.

6_ . .
5

2 ci
'; I 0

.80 26

% -NA _G 1 )

5"A - 3 u A IkN_

IH E s 00* OSS L Ts4 e 4
_ N

'
" 0 1 ( 7 S

0 g#.
2 1 2_ E6

_
_

S8 Q _- .s_ A . e 4 N_

4 A g,E 8 8
B

- U o B 3 S 4 0 0_ 1C 4 3_ S B ld g - A
4 S_ US C cE0BE e" 5 U 1NS6

_

S g
A SIOU

_"2 O USU2TF 'A6 5 FBN
C E H.s edAF r SGSU O O Ui l

g | T

*

j



_

, ! ;1

_

_ -
_

.
'

-
_

-
.

t *

5 1e" N A.
_ $ -

- i * :

MM M -
E7

c 8 |H
_

. M o v RA O 6 -
_

n ES6, 3v

NO g_ O e lI8
eg| 7S e gT_ -

D a
_

NJ a s

00 NO0 L
_

_
I A c co 4

1 R W M
-

O yX s c 66 O m
|

.

o,
)

o1Z MT3
; _S 2

_
1 7 o R7H 6 MN -

E- S =

. 5K C Wo E
S. OD IG U4 0{53* NgW _

.
T 5 D T1 0 A_

3 _2
. K v, OOW P9
_

Ot A s 5 146 MS F N Y i -.8Zw M94 o W W CPD s_

n t- 1
_ P T O. YOwC C OA 8 k |81

T AwoDREt s

Nm e| -
0 c

ps1
CD 6dx Xo NMLEE omC O IHS ,.|Pn3 Ec C |,i I* AW

d
|gu- |1 e FTK 7

)

{MP n3

=
, n ,p S38 OC 1N,2 4D*

i O S O 9, |I
+e | OM g

.E ' ' 5 l
2

- - EONI ~_i A. - A TTB 9,g 8
L 3

_i.. - A 3' . C

d g_
_o _S A
_

t_ 44AD 2o 2 W-T T - [ 55 5 CEL Sre 0 8
I

~ ^Ŵw
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M ktBTONE UNIT 1 EELH SETTINGS '

4.16 4 BUS 14A PT RATIO 4200/120

LOTY DEVICE NO. TYPE CAT. N3. EANGE FUfCT10h EETTINS$ PRIMRY NOTEE

3- 27DA/1H sBCITE-27N211T0175 60-110V DE3R GED VOLTAGE AL N D.D. 3106.W f,Ui 9 !07.3V - 3731V L24EIA
'

1 ~740A/14A - Es0 1TE-62K 217T3173 0-!00SEC DEG. VOLT. ALM. I!6E 'DELM 10.0 SEC; TDL0 N/A L2421A

2 ' 27tS/14A BBC ITE-27H 211R0275 30-55V LOSS-OF40LTS SCPAM & EU3 LS- D.C. 3 .5.7V Pa). 9 47.1V ILC0V FLS 144, CUB. 6

31 2LS/14A AGASTAT ~ ETR!4D3M .15-35EC LOSS-0F4DLIS TD SCEM L BUS LS 2.3 SEC. IfFU N/A EJS 14A, CUS. 6
.I' 2-1/1H ' AEMTAT ETR14D3M .15-3SEC LOSS-0F-VELTS SCO & LS P11LSE ~0.3 SEC. TDPU N/A FUS 14A, CUS. 6

1 'E-2/14A' AGASTAT ETF1403AN .15-3SEC LOSS 4F40LTS FCM & LS PULSE 0.3 SEC, TDPU N/A ' EUS 14A, CUP. 6

4 lD V BUS 14B FT RATIO 4200/120 i

GTY DEVICE N0, lYFE : CAT. N0. RM3E FUNCT10N SETi!NGS FRIMRY k3TESi

2 27LS!!4B BBC ITE-27H 211R0275 50-55V LESS-GF 40LTS SCRAM & BUS LS D.O. ? *5.7V P.U. & 47.!V 1600V BUS 145, CUS. 5

1: 2LS/14B ASASTAT ETR14D3 3 .154SEC LDSS-DF 40LIS TD SCRM L BUS LS 2.3 SEC. TDFU N/A BUS 14), CUB. 5
1 2-1/145 ASASTAT ETR14LMN .15-35EC LDSS-DF40LTS SCPM t LS PULSE 0.3 SEC. TDPU N/A BUS 143, CUB. 5
.l' 2-2/14B ASASTAT ETF1403AN .15-3SEC LCS5-0F 40LTS SCRM L LS FULSE L 3 SEC. TDPU N/A EUS 14P, CUE. 5

4.16KV !US 14C DT RATIE 4200/120

GTY DEVICE NO. ~TYFE CAT. ND. PANEE FUt;Cil01 SETTINGS FRIV.RY h0TES

2 27LS/14C BBC ITE-27H 211R0275 30-55V LOS5-OF-VOLTS SCRAN L BUS LS 0.0. ? 45.7V F.U. 4 47.1V 1600V BUS 14C, CUP. 8

1 2LS/14C ASASTAT ETR14D3AN ,154SEC LDSS-0FWOLIS TD SCM L FJS LS 2.3 EEC. TDFU h/A EUS lac, CUE..G !

!
1 2-1/14C ASASTAT ETR14D3AN .154SEC LDSE-0F-VOLTS SCM t LS FULSE 0.3 SEC. IDPU h/A BUS 14C, CUB. 8

1 2-2/14C ASASTAT ETR14ESAN .15 4SEC LOES-CF40LTS SCRM L LS FULSE 0.3 5EC. T?PU N/A EUS 14C, CUB. 6

4.16fy BUS 14D PT RAT!G 4200/120

DIY IEVICE NC. TYFE CAT. N0. RMEE FUNCTION SETilNGS PEl W Y NOTES

2 27LS/14D BBC ]TE-27H B11R0275 30-55V LDSS-Dr40LTS SCEM ? EUS LS D.04 3 45.7V P.U. 9 47.1V 1600V BUS 140,- CUB. 7

1 ELS/140 AGAS!AT ETR1403Ah .15-35EC LOSS-0F40LIS TD SCM & EUS LE 2.3 SEC. TDFU t/A BUS 14D, CUB. 7
1 2-1/14B AGASTAT ETR14D3M .15-3SEC LDSS4F40LTS SCFM & LS PJLSE 0.3 SEC. 70PU N/A BUS 14D, CUB. 7 q

1 2-2/14P ASASTAT. ETR14L3AN ,15 iSEC LOSS-Cc 40tTS SC O L LS PULSE 0.3 SEC. TDPU h/A EUS 14D, C03. 7 i
~

!
l

4.16kV BUS 14E PT RATIO 420C/120 i

GTY DEVICE ND. iYPE CAT. NO. RMBE FUNCTICN SETTINGS FRINRY NOTEE

6 27L/ lee BBC iTE-27H 211R0175 60-110V LOSS OF VULTA3E TFIP 11.0. & 89.2V F.U. & E6.7V 2947V Tech Spec L26219

6 27D/!4E BBC ITE-27N 211T0175 40-110V DEGRADED VOLTAGE TRIP D.D. ; 106.6V P.O. 9 107.3V Tl31V Tech Sce: LE4215

'2 62LT/14E BBC ITE-62K 217K02750 .2-4SEC LOSS OF VOLTAGE TR!P TD 2.0 SEC 1000 N/A Tech Spec L2a213

,1 62DT/14E EBC ITE-62K 217T3175 0-100SEC DECRADED VOLTAGE TRIF TD E.0 SEC TDD0 N/A tech Spec LE421B

1- 62DT/14E BBC flE-62K E 7K05750 P100SEC DEEPADED VOLTAGE TRIP TD 8.0 SEC TDD0 N/A Tech Spe: L242iB

1 74TA/14E FEC ITE-62K 217K5075 0100$EC TETJBLE ALMM TlhE DELAY 10.0 SEC TDPU h/A .L24219 1

, 62LS/14E SEC ITE-62K 217T2175 .2-4SEC LCSS-OF40LTS TD BUS LCAD SHED E.3 SEC. 1000 N/A L24218

.l. 2-ill4E AGASTAT CTR14D3M .15-3SEC LDS$-0F40LTE BUS LS FULSE 0.3 SEC. TDPU UA EUS 14E, CUB. 2

1- 2-2/laE ASASIAT ETP1403N .15-3SEC LOSS 4F40LTS BUS LS FULSE 0.3 SEC. 1000 N/f DUS 14E, CUB. 2

L. lay EL'S 14F Pi FATIC 6200!!20

.0TY DEVICE N0. TYFE CAT. N0, RANGE FUNCTION SETTINGS FRlWa 'CTES

6 27L/14F Est ITE-27h 211E0i?5 60-110V LDSS OF VOLTAGE TFIP L 0, i E4.Es F.U. 9 EUV 274 9/ Ten $;e: d423
6 270/14F 2EC ITE-27N 221T0175 60-i!0V EEEPADED VOLTASE TFlP D.s. 3 106.!'i ?.U. ;= 107.3V 373'< iech Spec L2423

2 62LT/14F BEC ITE42A 217t0E75D .2-4SEE LGES Cr VOLTME TElF TD 2.C SEC TCD0 hie T d Spec LE422
.

1 62P/14F EBC]TEdir 21773175 0-lMSEC EESEGEt VD_TAEE TRIP ID S.0 SEC ii.00 N/A Tecn S;e: LE422

1 '6EDI/14F PIC ITE-6EK 217K0575D 0-10CSEC DEE W ED v0LT EE TU P TD E.0 SEC TDD0 N% iech Spec L2422 {
1 74 Tall 4F BBC ITE a2K 217t5075 0-100SEC TEDUBLE ALAM i:ME DEL 4 10.? SEC TU U N/A L2 22

1 62LS/16 fBC iTE-62f 217T2t?5 .2-65EC LOSS-0:40.TS TL EU: LDAD SHED 2.3 SEC TDL3 N/A L2 E2

1 21/14F ASASTAT ETR14D3 R .15-3SEC LOSS-0 40LTS ?US LE PULSE 0.3 SEC. TE?U N/A EUS 14 , CUP. 2 1

1 2-2/14 ASASTAT ETE14D34 .15-3SEC LOSS 4F40aTS BUE LS FLLSE 0.3 SEC. IfFu NS US 16, CUE, 2
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31LLSTONE UNIT 1 RELAY SETTINGS i
~

M
t

480V EUS 12C FT RATIO 480/120

. GTY DEVICE NO. TYPE' CAT. NO. RANGE FUNCT!0N .SETTINGE' FRIMARY NOTES
'

42 27LS/12C - BBC .1TE-27H 211F0275 3b55V LLSS+0F-VOLTS B'JS LDAD SHED D.D. & 45.7V P.U. 9 47.tV . !B3V - AJL PNL.
'l 2LS/12C AGASTAT- ETR14D3M .15-3SEC LOSS-0F-V9tTS ID BUS LOAD SHED 2 3 SEC. TDFU N /A. AUX, PNL.

1. 2-1/12C AGASTAT ETR14D3AN .15-3SEC 1.0SS-0F-VOLIS SUS LS PULSE 0.3 SEC. . TDPU N/A AUL PNL.
;1 ' 24/12C AGASTAT ElR14D3AN .15-3SEC LDS5-0F-VOLTS BUS LS PULSE 0.3 SEC. I PU N/A AUI,FNL.

4ECV BUS 12D. .
PT RATIO 400/120

, cQTY DEVICE k0. TYPE CAT. O. RANSE FUNCTION SETTINSS PRIMARY NOTES .

' 2- ~ 27LS/12D BBC!TE-27E211R0275 ' 30-55V LOSS-0F-VOLTS SUS LOAD SHED' D.D.' A 45.7V P.U. O 47.1V 183V AUL PNL,

,1 2LS/12D -AGASTAT ETR14D3AN .15-3SEC LDSS-0F-VCLIS TD BUS LCAD SHED 2.3 SEC. TDPU N/A AUL PNL.
I

,l' 2-1/120 A3ASTAT ETR14D3AN .15-3SEC LOSS-0F-VOLTS BUS L5 PULSE 0,3 SEC. TDPU . N/A .AUI. PNL.

l'- 2-2/12D AGASTAT ETRIO3AN .15-3SEC LOSF0F-VOLT 5 BUS LS FULSE 0.3 SEC. TD?U h/A AUI. PNL.

n 4.16VV BUS 12E PT FAT 10 4S0/120

L<-QTY DEVICE NO. ' T6E CAT. hD. FANGE . FUNCTION SETTINSS PRIMARY b3TES

~ 1 27D/12E ~BBC ITE-27N 211T0175' 60-110V DEGRADED VOLTAGE ALATM D.0, a 109.3V P.U, <= !!0.0V 141SV L242tA

-1 74DA/12E 53C iTE-62K 217K05750 0-100SEC DES. V0LT ALM. T! E DELAY 60.0 SEC. TDD0 .N/A L242tA

2 27LS/12E B5C ITE-2?H 211 0275 30-55V LDSS-DF-VOLTS BUS LDAD SHED D.0. 4 45.7V h U. (= 47.1V 183V AUX. FNL.

.1- ELS/12E ASASTAT ETR14D3AN .15-35EC LDSS-0F-VOLTS TD BJS LOAD SHEs 2.3 SEC. TDFU N/A AUX. FNL.

1 2-1/12E ASASTAT ETR14D3AN .15-53EC l.0SS-0F-VOLTS SUS LS PULSE 0.3 SEC. TEPU N/A AUL f WL,

1 2-2/12E AGASTAT ETR14D3AN. 15-3dEC LOSS-OF-VOLTS BUS LS PULSE 0.3 SEC. TDPU' N/A ' AUX,PNL. ;

. !

.4.16KV EUS 12F PT Fail 0 480/120
. {

OTY DEVICE NO. TYPE CAT. NO. RANGE FUNCTION SETTINGS PRIMARY NOTES
'

'1 27D/12F SBC ITE-27N 21110175' 60-110V DEGUDED VOLTASE ALARn D.0. a 109.3V P.U. 9110.0V 41BV L2422. I

J!' 740A/12F' EEC lie-62K 217kO575D 0-100SEC DEE. V0LT. ALM. TIME LELAY '60.0 SEC. TDD0 N/A LE422 )
2.. 27LS/ UF -BBC ITE-27H 211R0275. 30-55V LSSS-0F-VOLTS SUS LOAD SHED D.0. & 45JV F.U. 4 47.1V 193V - AJL PNL. ]

71' 2LS/12F ASASTAT. ETR14D3Ah .15 35EC LOSS-DF-VOLIS TD EUS LDAD SHED 2.3 SEC. TDPU N/A AUL PNL.

i 2-1/12F ASASTAT E1614D3AN .15-3SEC LCS;-0F-VOLTS BUS LS PULSE' O.3 SEC, T[Pd N/A AUL PNL.g
1 ~24/12F AGASTAT ETR14D3AN .15-3SEC LCSS-9F-V0tTS BUS LS PULSE 0.3 SCC. TDPU N/A AUL FNL.

LNP CIRCU1TS $1 f, 52

~0TY DEVICE N0. TYPE CAT. NO. FMGE FUACT[0N SETTINSS PRIMAsY- NOTES

1~ 2-1 ASASTAT ETR14D3AN .15-3SEC LNP AO BUS LOAD SHED PULSE 0.3 SEC. TDPU N/A TechSpec CRP 925

1- 2-2 AGASIAT ETR14034N .!5-3EEC LN? AND BUS LOAD SHED FlLEE 0.3 SEC. TDPU N/A TechSpec CFP 9E6

:1 2-3 - AGASTAT ETR14MM .15-3SEC LhP MD SLS LOAD SHED FULSE 0.3 SEC. TEFU N/A TechSpec CRP 726 j

l' '2-4 AGASTAT ETR14D34N .15-3SEC RSST FAST TRMSFER BLOCK 1.0 SEC. TDFU N/A CRP 956 1

-! E-1 A ~ ASASTAT ETR1403M .15-3SEE LNP AND BDS LOAD SHED PULSE 0.3 SEC. TDFU h/A Te:hSpec CR? 926
i1- 2-2A AGASTAi ETR14 MAN .15-SSEC LNP AND BUS LOAD SHED PULSE .3 SEC. TDPU N/A TechSpec CRP TE6

1. 2-3r .AG;57AT ETR14D3M .15-3SEC LNP AND EUS LOAD SHED FULSE 0.3 SEC. TDPU h/A TechSsec CFP 9E6

-1 ' 2 4A - AS4 STAT ETR14 MAN .15-3SEC RSST FAST TFMSFER 2L0ct L0 SEE. TDFU N/A CRF 926

b te -.2-1 thru 2-3 anc 2-1A thru E-3A relays a*e ir tech spcs; hcwever, settin;s are not

RELAY TOLERANCES
I,

TYPE TECH-SPEC * AFFCUND AFLEFT H CK-UF 0F FESET
;BBCITE-27N 10% 2.7% 0.6X Nil 0.7 V cf Drcp-Out '{
BBC ITE-23 5.0% 3.0% 0.8% Nil !.03 times Dt:p-Out {

t' 3BC ITE-62X 10.0% ~ 8.0% 4.3 Instantatecus ]
, EBC ITE-62T 10 91- 4.0% 2.0% Instantareas j

AGASTAT ETR 10.0% 5.0% ?.5% astaManens
' ilf A p licelt.
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