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Director of Nuclear Reactor Regulation
Attention: Mr. G. W. Knighton, Chief
Licensing Branch Number 3
Division of Licensing
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

SUBJECT: Waterford SES Unit Number 3
Docket Number 50-382
Emergency Feedwater (EFW) Control System

Dear Sir:

On November 15, 1983 a meeting was held in Bethesda to discuss various questions
pertaining to the EFW Control System at Waterford 3. During this meeting several
questions were raised which required additional information be submitted.
Subsequent to the Bethesda meeting, LP&L received your letter dated November 18,
1983 requesting that this information be submitted by not later than December 23,
1983. Furthor, a follow-up telecon with Mr. R. Stevens, NRC-ICSB, clarified and
quantified the specific information which was required. A synopsis of the action
items follows:

(1) Provide a more detailed description in the FSAR of both automatic and
manual EFAS operation / logic;

(2) Describe the failure of a single control valve, its effect on overall EFW
system operation in specific postulated scenarios and the acceptability of
this event;

(3) Redesign, as appropriate, the EFW control system to overcome the postulated
single failure of a level transmitter which defeats automatic initiation of
EFW flow;

(4) Provide documentation or information to verify that the NLP isolation card
(NLP2 on 5817-7074) is class 1E qualified;

(5) Provide further justification and information on the Priority Open and
Priority Close signals' override of manual control;

(6) Evaluate the possibility of a D.C. power supply overcurrent event causing
all valves on that power train to freeze;
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(7) Clarify statements on valve opening / closure due to EFAS failure on Priority
Open or Priority Close.

Each of these items are addressed separately in the following paragraphs and/or
attachments.

Item (1) involves amending the FSAR to clarify EFAS operation and/or logic.
Arrachment One indicate 9 those FSAR revisions which have been proposed to addrecs
this item. These revisions will be included in Amendment 34 to the Waterford 3
SES FSAR.

Item (2) refers to the failure of a single control valve. This event will result
in the operator (s) being unable to cease EFW flow to an intact steam generator
while EFAS is actuated. Such an event can indeed occur under certain postulated
failures. However, LP&L considers this to be an acceptable fail-safe condition.
Furthermore, this failure does not defeat the ability to automatically isolate
this steam generator on a Priority Closed signal. There is no postulated event
in which feeding a steam generator while EFAS is actuated causes a less safe
condition than not feeding that same steam generator.

Item (3) requires that LP&L evaluate and overcome the postulated event where the
single failure of a steam generator level transmitter can inhibit the automatic

initiation of EFW flow to an intact steam generator. This event is possible
because both "A" channel valves or both "B" channel valves are controlled by a
single "A" or "B" level transmitter for a particular steam generator. This
postulated event can be overcome by removing the level contacts to the shut-off
valves of both "A" and "B" trains for each steam generator at the PAC panels.
This results in these shut-off valves being opened by an EFAS signal rather than
simply being released to the control of the level transmitter. Since there is no
longer a contact between a particular level transmitter and its associated
shut-off valve, the failure of any one level transmitter can at most disable only
one control valve. Therefore, under this configuration, the failure of a single
level transmitter will no longer inhibit either automatic or manual initiation of
EFW flow. This configuration is shown in detail for Channel "A" of Steam
Generator No. I by Attachment Two.

Item (4), qualification of the NLP isolation card was addressed by our
qualification report WCAP-8892-A submitted on January 15, 1977 and accepted via
NRC letter from R. L. Tedesco to C. Eicheldinger dated April, 1977.

Item (5) requires further discussion on the Priority Open and Priority Close
signals associated with the EFW control scheme. A detailed description of all
operating modes of the Priority Open and Priority Close contacts foi any
particular valve along with a description of all postulated possible failures is
included in Attachment Three. It is LP&L's position, as supported by Attachment
Three, that the Priority Open and Priority Close signals enhance the safety and
operability of the EFW System.
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Item (6) requests that LP&L evaluate the effect of an overcurrent condition on
the D.C. power trains which operate the EFW valves. The results of this
evaluation indicate that a failure of the D.C. power supply to a channel will
fail that channel, but will neither block nor establish EFW flow. Protective
devices are provided to guard against such an overcurrent condition. Should an
overcurrent occur, these protective devices will cause failure of that power
train which will in turn cause both valves operated by this train to fail open.
Under thia condition control is still maintained by the redundsnt channel.
Furthermore, there is no postulated single failure of the D.C. power supply which
causes both channels of EFW to fail; either to actuate or to fail to actuate.
These conclusions are supported by FSAR Figures 8.1-7 and 8.1-8 as shown in
Attachment Four.

Item (7) requesta clarification of certain statements made in our May 13, 1983
letter pertaining to EFAS failures associated with Priority Open and Priority
Close. Tne particular statements made were: " Failure of EFAS will not result in
valve opening" for Priority Open and " Failure of EFAS will not result in valve
closure" for Priority Close. Our May 13, 1983 letter defined the scope of the
term "EFAS" tr include only the PPS cabinet, in which case these statements are
accuratc. Ex inding this scope to include the contacts to the valves will result
in these stataments being reworded as follows: "A failure within EFAS may cause
a valve to open or remain opened, but will not result in defeating the EFW
control system" for Priority Open and "A failure with EFAS may cause a valve to
close or remain closed but will not inhibit EFW flow" for Priority Close. These
statements are clarified by Attachment Three and our response to Item (5).

The information contained herein and supported by the attachments to this letter
should adequately address the concerns raised previously. If there are any
questions, please do not hesitate to call.

Sincerely yours,

K. W. Cook
Nuclear Support and Licensing Manager

KWC/ RAS /cb
Attachments: (1) Revised FSAR pages

(2) LOU-1564-B424 sheet 1564S, Revised
(3) Contact States for PO and PC actuation of

the EFW control valves
(4) FSAR Figures 8.1-7 and 8.1-8

cc: W. M. Stevenson, E. Blake, J. Wilson (NRC), R. Stevens (NRC),
L. Constable (NRC Sr. Resident Inspector)
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ATTACHMENT ONE

REVISED FSAR

PAGES 7.3-19a
7.3-20
7.3-20a
7.3-20b
7.3-20c

FIGURES 7.3-8
7.3-10
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'Ih3 EFAS performs the following functions: %

G)- Starts the emergency feedwater pump'c-
"Shvhok

b) Opens the emergency feedwater94alves to the steam generators, 32
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32
e ., Manual control switches for the emergency feedwater pumps and emergency

' feedwater valves are provided in the main control room.
n. ,

Automatic emergency feedwater actuation is initiated at the setpoints |
listed in Table 7.3-2.

The safety-related display instrumentation for the EFS, which provides the
,

operator with sufficient information to monitor and perform the required |
1 safety functions, is described in Section 7.5.
s

Instrumentation location layout drawings showing the location of the steam
generator pressure and level sensors which actuate the emergency feedwater
system are discussed in Subsection 7.3.1.3. The actuated equipment is
listed in Table 7.3-10.

.

The emergency feedwater contral valves may be operated by operator manually
or may be left in automatic mode of control.

In automatic mode, the control valves are positioned by the signals de-
rived from the emergency feedwater flow and steer generator wide range
level measurement instrumentation loops.

9
,

' The control logic for one steam generator is outlined below, the control
logic for the other steam generator being identical.~s

Figure 7.3-12 identifies the valves, flow meters, and the level setpoints
/ ~') in the steam generator.
~'

7.3.1.1.6.2 Automatic Control

The following is a description of the automatic EFW Control System operation 32
lin regulating the flow of EFW to the steam generators so as to minimize ad-
verse effects on the Reactor Coolant System.

1. Emergency Feedwater Actuation is Reset

.

Plant being in normal operation, the administrative procedures will
call for the emergency feedwater shut-off valves to be in closed, ,

position and the control valves to be in automatic mode.'
,

,

The automatic mode will drive the control valves into a fully closed
position due to a relative high water level that is normally maintained
in the steam generators. 19

$

The emergency feedwater pumps are of f.,,

'I

' 2. Emergency Feedwater Actuation Signal is Cencrated by ESFAS
are openect

The shut-off valveaCand the modulating control valves remain in the
s

the fully closed position.

Ser fhe- *
However, the sW modulating control valves cre available se

,

operator's manual control.
'\s_/ |

f. The shalo N valves are nol avadeHe' Or k 4" "

conbj un le55 EFA5 7.3-20 Amendment No. 32, (6/83)
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4

The emergency feedwater pumps are started. 25
.- ,

3. Steam Generator Level Falls to the " Critical Level"

"Ihe shut-off valves 7-- felin F8 Main [vl oped,
Control valve "B" opens to a fixed predetermined position equivalent to
200 gym flow of emergency feedwater to the steam generator.

Flow meter FA inputs to a flow controller demanding 175 gpm. Control

valve "A" moves to satisfy that demand. If the positioning of control
valve "B" fails to produce at least 175 gpm, control valve "A" will be
autmati ally con 11ed to satisfy the con' troller demand. 1 h c;
m,cf a le ing valve s a re. a vai lable p i- % e o/ erajor' 5o _

p144ve c.o n ,

4. Steam Generator Level Falls to "Lo Level"

The shut-off valves remain fully open.

I

Control valve "B" remains in a fixed predetermined position equivalent
to 200 gpa flow of emergency feedwater to the steam generator.

The flow controller set point increases to 400 gpm. Flow meter FA
measures the flow and the controller automatically controls valve "A"
to maintain 400 gpm.

The logic operates a " Steam Generator Emergency Level Lo" alarm in the
'

i main control room.
The. moelwin H9 conhol volve S are avaIhab|* $'P N E o feta U'''S"""**I C## # '

5. Steam Generator Falls to the "Lo-Lo Level" gg

The shut-off valves remain fully open.

The control valves "A" and "B" are driven to the fully open position.
see su b sec-t-ton 7, 3. I, l. 4, y)t Veto,0y open -

6. Steam Generator Level Trend Reverses

When the steam generator level begins to rise above any of the three
levels identified in 3, 4 and 5 above, all valves and controllers
remain' in ' the status set by the lowest level reached.

7. Steam Cenerator Level Rises to Level "X" ( A d mahtc. M d-)
The shutoff valves remain fully open.

Control valve "A" transfers from flow control to level control with.

Level "Y" as the setpoint.

4

Control valve "B" is transferred.from the fixed position to level

control with level "X" as the setpoint.

The valves will remain in the level control mode unless the steam
generator level falls to the Critical Level, in this case the Control

)reference will return to step No. 2.

i

7.3-20a Amendment No. 32, (6/83)
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) 7.3.1.1.6.3 Isolation of a Ruptured Steam Generator
v

In the case of a MSLB, inside containment (either as the initiating event
or after EFW actuation) it becomes necessary to isolate the ruptured steam
generator. The detection and isolation of the ruptured steam generator is
performed by an interface between EFAS and MSIS.

The EFAS-MSIS interface as shown on Figure 7.3-13 is implemented in the
Plant Protection System (PPS) Cabinet end at the actuated components (i.e.,
valves). Only the PPS interface is discussed herein with respect to
single failure.

MSIS is initiated by low steam generator pressure or high containment
pressure.

EFAS is initiated to steam generator 1 either by low steam generator water
level coincident with no low pressure trip present for steam generator 1 or
by low steam generator water level coincident with differential pressure
between the two generators with the higher pressure in generator 1. This
EFAS logic is provided for each steam generator.

The low steam generator pressure signal is provided to the EFAS and MSIS
logic from a single bistable comparator output in each PPS channel. A
single channel failure of this signal would have no effect on EFAS or
MSIS operation. This is the only EFAS-MSIS interface present on the PPS.

C) The interrelationship between EFAS and MSIS operation is described by the
\- '' following scenario assuming a ruptured steam generator:

32

EFAS logic permits emergency feedwater to be supplied to each steam
generator upon receipt of a valid low steam generator water level condition.

Upon receipt of a low steam generator pressure condition, EFAS and MSIS
logic will terminate emergency feedwater by causing the emergency feedwater
valves to close by resetting EFAS and tripping MSIS. This isolation of the
EFW valves will not affect the operation of the EFW pumps. MSIS logic will
isolate the steam generators by causing main feedwater and main steam isola-
tion valves to close, thus allowing steam generator pressures to vary in-
dependently. The ruptured steam generator pressure will decrease while the
intact steam generator pressure will remain constant or increase, thereby
causing a differential pressure condition to exist. EFAS logic will permit
emergency feedwater to be supplied to the intact steam generator while main-
taining isolation of the ruptured steam generator.

7.3.1.1.6.4 Priority Signals

The EFW control system utilizes two signals (priority open, priority close)
that override all other automatic or manual controls to the EFW valves.

Priority close is generated when the system is determining which steam
generator is ruptured (Subsection 7.3.1.1.6.3). Once this determination is

~~

made the priority close signal is deactivated to the intact steam generator

]) only. Upon deactivation of the signal, control of the EFW will e * 7- ty
resuu n in

7. 3-20b Amendment No. 32, (6/83)
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fhe stat (gup= = *IW r manual) that existed prior to the generation of) I

PGdiesfiinal.J-ghe prio it
_

Priority open is generated when the u3ter level reaches "Lo-Lo Level"
(Subsection 7.3.1.1.6.2, Item 5). Once the water level rises above the g#
"Lo-Lo Level". contsul of toe gn g surn to cne scacus (sucomatic 9 32Ganuad cnac p,nisted prior to MM_yjavire an a L*ha orioriev =ien=1Ja===

i ffe p no 4 j ofen n baal % W M K d and ie & ~ d M *M ME
In the case of the ruptured steam generator, the EFAS command that in m er 4 *d /,
generates the priority close signal will prevent a priority open signal.

7.3.1.1.6.5 Initiating circuits

The initiating circuits are identical to those described in Subsection
7.3.1.1.1.1 for SIS except that the parameters monitored are steam
generator level and pressure.

7.3.1.1.6.6 Logic
32

7.6.1.1.6.6.1 Initiating Logic

The initiating logic is identical to that described in Subsection
7.3.1.1.1.2.1 for SIS except that the provision for multiple initiating
signals does not apply,

s

7.3.1.1.6.6.2 Actuating Logic 32

Actuating logic is similar to that described in Subsection 7.3.1.1.1.2.2
25for SIS. Refer to Figure 7.3-10.

7.3.1.1.6.7 Group Actuation 32

Group Actuation is identical to that described in Subsection 7.3.1.1.1.3
for SIS.

327.3.1.1.6.8 Bypasses

Bypasses are identical to those described in Subsection 7.3.1.1.1.4 for
SIS.,

7.3.1.1.6.9 Interlocks 32

Interlock provisions are identical to those described in Subsection

7.3.1.1.1.5 for SIS.

7.3.1.1.6.10 Redundancy i 32

Redundancy features are identical to those described in Subsection
7.3.1.1.1.6 for SIS.

\
J

7.3-20c Amendment No. 32, (6/83)
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ATTACHMENT TWO

'
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d

REMOVAL OF LEVEL CONTACTS FOR

STEAM GENERATOR 1, CHANNEL "A"

SHUT-OFF VALVE AT PAC PANEL

SHEET 4 0F 16 0F DCN-IC-1817

REVISION TO LOU-1564-B424

SHEET 1546S

a
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ATTACHMENT THREE

Description of Contact States For Priority Close (PC)
and Priority Open (PO) Actuation of the EFW Control Valves

Case Description

I This case outlines the de-energized state of the contacts.
This case is shown for informational purposes only. Note
that: 1) actuation of EFAS or MSIS de-energizes the contacts
and 2) the EFAS contacts on PC and P0 are on the same relay
and that it is highly improbable that these contacts will be
in the same state at the same time.

II This case shows normal operation. A failure which causes the
MSIS contact to close generates a PC signal. This would have
no effect since the valves are already closed and flow, when
needed, can be provided by the parallel line.

III This case shows EFAS actuated and above LLL (Low-Low Level).
A failure which causes the LLL contact to close, would
generate a P0 signal. This failure is identical to a
stuck-open control valve.

IV This case shows EFAS actuated and below LLL. Priority Open
is generated. A failure which causes either the EFAS (PO) or
the LLL contact to open, would defeat a PO signal. If this
signal defeat causes a valve to close, the parallel line will
continue to supply EFW.

V This case shows MSIS actuated, EFAS-Reset and below LLL.
Priority Close is generated. A failure which causes either
the EFAS (PC) or the MSIS contact to open, would defeat a PC
signal. If this signal defeat causes a valve to open, the
series valve will continue to isolate. A failure which
causes the EFAS (PO) contact to close, would generate a PO
signal. It thle signal causes a valve to open, the series
valve will continue to isolate. If in the highly improbable
event that PC is still generated when the PO is generated and
this renders a valve inoperable, the series valve will
continue to isolate and flow, when needed, can be provided by
the parallel line. If the inoperable control valve is open,
the failure is identical to a stuck-open control valve.

\-
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Description of Contact States For Priority Close (PC)
and Priority Open (PO) Actuation of the EFW Control Valves (continued)

Case Description

VI This case shows MSIS actuated, EFAS-Reset and above LLL.
Priority Close is generated. A failure which causes either
the EFAS (PC) or the MSIS contact to open, would defeat a PC
signal. If this signal defeat causes a valve to open, the
series valve will continue to isolate.

VII This case shows MSIS actuated, EFAS actuated and above LLL.
A failure which causes the EFAS (PC) contact to close, would
generate a PC signal. If this signal causes a valve to
close, the parallel line will continue to supply EFW. A
failure which causes the LLL contact to close, would generate
a P0 signal. This failure is identical to a stuck-open
control valve.

VIII This case shows MSIS actuated, EFAS actuated and below LLL.
Priority Open is generated. A failure which causes either
the EFAS (PO) or the LLL contact to open, would defeat a P0
signal. If this signal defeat causes a valve to close, the
parallel line will continue to supply EFW. A failure which
causes the EFAS (PC) contact to close, would generate a PC
signal. If this signal causes a valve to close, the parallel
line will continue to supply EFW. If in the highly
improbable event that PO is still generated when the PC is
generated and this renders a valve inoperable, the parallel
line will continue to supply EFW and isolation, when needed,
can be provided by the series valve. If the inoperable
control valve is open, the failure is identical to a
stuck-open control valve.

General Notes

1) The above descriptions outline the PC and PO contacts for the control
valves. The shutoff valves cannot be closed unless EFAS is reset.

2) Below LLL, the PO signal to the control valves prevents manual closure of
these salves.

3) EFAS actuation opens the shut-off valves and provides a permissive to the
control valves.

I - -
-
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4) A PC or PO to the control valves places the RFW Control System into the
manual mode.

5) A stuck-open control valve failure will cause overfilling of the SG unless
the operator manually closes the shut-off valve that is in series with the
control valve.

,
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ATTACHMENT FOUR

D.C. REDUNDANCY

FSAR FIGURES 8.1-7 & 8.1-8

_ - -- - - - _ , . - _ _ _ _ . , _ _ . _ _ . _ _ _ _ _ _ _ , _ _ _ _ . _ _ . . _ _ _ _ , _ - _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _
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