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Director of Nuclear Reactor Regulation

Attn. Mr. B. J. Youngblood, Chief
Licensing Branch No. 1

Division of Licensing

U.S. Nuclear Regulatory Commission

Washington, D.C. 20555

References: (1) B. J. Youngblood to W. G. Counsil, Request for Additional
Information for Millstone Nuciear Power Station, Unit No. 3,
dated January 16, 1984.

(2) B. J. Youngblood to W. G. Counsil, Request for Additional
Information for Millstone Nuclear Power Station, Unit No. 3,
dated May 31, 1983.

(3) W. G. Counsil to B. J. Youngblood, Submittal of Revised
Responses to PSB Mechanical Series Questions, dated April 6,
1984.
Gentlemen:
Millstone Nuclear Power Station, Unit No. 3
Summary/Submittal of Revised Responses to PSB Mechanical Series Questions

Enclosure 3 of Reference (1) requested additional! information on many of the
responses to questions asked in Reference (2). Reference (3) provided a portion
of the requested addit.onal information. Attached is a status of all requested
information within Enclosure 3 of Reference (1) as discussed during our April 25,
1984 meeting with the PSB Mechanical reviewer. Additionally, revised
responses, as indicated within the status listing, are attached along with any
corresponding FSAR back-up pages. The remaining revised responses will be
submitted the week of May 7, 1984.

If you have any questions, please contact our licensing representative directly.
Very truly yours,

NORTHEAST NUCLEAR ENERGY COMPANY, ET AL
By Northeast Nuclear Energy Company Their Agent

5180249 840508 . I
m AB&:K 05000423 Senior Vice President ’
A PDR ' 40



STATE OF CONNECTICUT )
) ss. Berlin
COUNMTY OF HARTFORD )

Then personally appeared before me W. G. Counsil, who being duly sworn, did
state that he is Senior Vice President of Northeast Nuclear Energy Company, an
Applicant herein, that he is authorized to execute and file the foregoing
information in the name and on behalf of the Applicants herein and that the
statements contained in said information are true and correct to the best of his
knowledge and belief.

My Commission Expires March 31, 1988
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Reference (1) W. G. Counsil to B. J. Youngblood, Submittal of Revised
Responses to PSB Mechanical Series Questions, dated April 6,
1984,
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NRC Letter: May 31, 1983

Question Q430.58 (SRP Section 8.3)

Periodic testing and test loading of an emergency diesel generator in
& nuclear power plant is a necessary function to demonstrate the
operability, capability, and availability of the unit on demand.
Periodic testing coupled with good preventive maintenance practices
will assure optimum equipment readiness and availability on demand.
This is the desired goal.

T> achieve this optimum equipment readiness status, the following
requirements should be met:

1. The equipment should be tested with a minimum loading of
25 percent of rated load. No load or light load operation
will cause incumplete combustion of fuel resulting in the
formation of gum and varnish deposits on the cylinder walls,
intake and exhaust valves, pistons and piston rings, etc.,
and accumulation of unburned fuel in the turbocharger and
exhaust system. The consequence of no load or lightload
operation are potential equipment failure due to the gum and
varnish deposits and fire in the engine exhaust system.

2. Periodic surveillance testing should be performed in
accordance with the applicable NRC guidelines (R.G. 1.108),
and with the recommendations of the engir s manufacturer,
Conflicts between any such recommendations and the NRC
guildelines, particularly with respect to test freguency,
loading, and duration, should be identified and justified.

3. Preventi.e maintenance should go beyond the nermal routine
adjustment, servicing, and repair of components when a
malfunction occurs. Preventive maintenance should encompass
investigative testing of components which have a history of
repeated malfunctioning and require constant attention and
repair. In such cases consideration should be given to
replacement of those components with other products which
have a record of demonstrated reliability, rather than
repetitive repair and maintenance of the existing
components. Testing of the unit after adjustments or repair
have been made only confirms that the equipment is operable
and does not necessarily mean that the root cause of the
problem has been eliminated or alleviated.

4. Upon completion of repairs or maintenance and prior to an
actual start, run, and load test, a final equipment check
should be made to assure that all electrical circuits are
functional, i.e., fuses are in place, switches and circuit
breakers are in their proper position, no loose wires, all
test leads have been removed, and all valves are in the
proper position to permit a manual start of the equipinent.
After the unit has been satisfactorily started and load

Revieijon 1 0430.58-1 May 1984
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MNPS-3 FSAR

tested, return the unit to ready automatic standby service
and under the control of the control room operator. 1.42

Provide a discussion of how the above requirements have been 1.44
implemented in the emergency diesel generator system design and how 1.45
they will be considered when the plant is in commercial operat.ion,

i.e., by vhat means will be above reguirements be enforced. 1.46

Response: 1.48

1. The manufacturer's recommendations, which state that during 1.50
testing, the machine should be loaded to & minimum of
20 percent of rated load, will be implemented. Also, the 1.53
diesel will be loaded to greater than 50 percent of rated
load for every 24 hours of low-load operation (including 1.54
~o-load troubleshooting) to prevent deposit formation.

2. Regulatory Guide 1.108 forms the basis for the diesel 1.5%5
surveillance testing program. Engine manufacturer 1.56
recommendations are implemented as appropriate except where
they conflict with those guidelines. Refer to FSAR 1.57
Table 1.8-1 which addresses conformance to Regulatory
Guide 1.108. .

3. NNECo has procedural commitments to perform reviews of 1,59
equipment failures. Based on these reviews, design changes 1.60
are considered which would improve reliability. -

Reporting and management review of potential reportable 2.2
occurrences and other conditions reportable to the NRC are
documertsd wvia the Plant Incident Reporting (PIR) system in 2
accordance with Administrative Control Procedures. This 2
system provides for reporting of significant eguipment
failures or conditions of interest to management and
includes reguired implementation of corrective action as 2.5
. 7 well as action to prevent problem recurrence.

. ‘y;‘b‘ In addition, the NUSCo Nuclear Safety Engineering unit has 2.6
&' responsibility to perform an independent operating

Aewflﬂ\ experience assessment apd feedback function (refer to FSAR 2.7
(e ——~.__ Section 13.1.1). This assessment includes review of such 2.8

@85 Inspection -Asd Enforcement Bulletins, Eigggse
Event Reports, PIRs ,Oigc. L, PRt sl et CC G E S S s 2.9

4. Maintenance is performed in accordance with Maintenance and 2.11
Operations Department Procedures which conform to
Administrative Control Procedures. These procedures, as 2.13
applicable, define such requirements as work control
procedures, Technical Specification review and 2.14

lgglicabilitx, and necessary pre-start checks (valve
{Uw“:xtowchﬁ neups, breaker, and fdmetinel). These procedures reguire 2.15
, verification/testing to ensure that eguipment can meet its

license requirements prior to being declared operable. In 2.17
addition, these procedures also reguire operations review to

Revision 1 Q430.58-2 May 1984
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ensure maintenance controls are implemented. Refer to FSAR 2.18
Sections 13.5.1.3 and 13.5.2.

Revision 1 Q430.58-3 May 1964
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NRC Letter: May 31, 1983

Question Q430.59 (SRP Section 8.3)

The availability on demand of an emergency diesel generator is
dependent upon, among other things, the proper functioning of its
controls and monitoring instrumentation. This equipment is generally
panel mounted and in some instances the panels are mounted directly
on the diesel generator skid. Major diesel engine damage has
occurred at some operating plants from vibration induced wear on skid
mounted control and monitoring instrumentation. This sensitive
instrumentation is not made to withstand and function accurately for
prolonged periods under continuous vibrational stresses normally
encountered with internal combustion engines. Operation of sensitive
instrumentation under this environment rapidly deterioriates
calibration, accuracy, and control signal output.

Therefore, except for sensors and other equipment that must be
directly mounted on the engine or associated Piping, the controls and
monitoring instrumentation should be installed on a free standing
floor mounted panel separate from the engine skids, and located on a
vibration free floor area. If the floor is not vibration free, the
panel shall be equipped with vibration mounts.

Confirm your compliance with the above requirements or provide
Justification for noncompliance.

Response:

Instrumentation and controls not specifically mounted on the engine
or associated piping are located in the engine gauge panel, diesel
generator control panel, and the relay and terminal box.

The engine gauge panel is mounted on the engine end of the skid using
vibration isolating mounts, and it contains nonsafety-related gauges
and switches,

The diesel generator is mounted on its own pedestal which is
structurally independent from the floor on which the control panels,
3EGS*PNLA and B, are mounted. The control panels are free standing
and welded to I-beams which are structurally mounted to the diesel
generator enclosures floor slab. The design is intended to prevent a
vibration path from the diesel generator pedestal to the control
panel floor.

The relay and terminal box, mounted on the generator end of the skid,
contains contreol relays and the solid-state speed switch. Thes=
devices are not considered sensitive instumentation subject to
setpoint drift due to vibration. 1In addition, the relay and terminal
box mounted low on the skid will further minimize any continuous
vibrational stresses. 2 pazneJ
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NE” Letter:

May 31, 19&3

Question 0430.61 (Section 9.5.2)

The description of the intraplant and interplant (plant to offsite)
communication systems is inadequate. Provide a detailed description
for each communication system listed in Section ©.5.2.2 of the FSAR.
The detailed description shall include an identification and
description of each system's power source, a description of each
system's components (headsets, handsets, switchboards, amplifiers,
consoles, handheld radios, etc.), location of major components (power
sources, consoles, etc), and interfaces between the various svs:iems,

Response:

Refer to revised FSAR Section 9.5.2.2 for th response to this

-
0

-
o
m

1.19

1.20

question. //fa,n .{ .:é M—é’, f:: ?:f‘v

/

MW

Revision 1 Q430.61-1

May 1984




NRC Letter: May 31, 1983

LS

Revison 1 Q430.63-1 May 1984

1.8

Question Q430.62 (Section 9.5.3) 1.11
Expand the lighting section of the FSAR to include a discussion of 1.12
how lighting will be provided for those areas listed in regquests
430.60 and 430.62 and illuminated by the emergency dc lighting system
only, in the event of a sustained loss of offsite ac power (in excess 1.14
of 8 hours and up to 7 days), or provide the rationale why lighting
is not required in these areas. Include in your discussion what, if 1.16
any, other areas would require lighting during a sustained loss of ac
power, and how it would be provided. 1.17
Response: 1.18
Refer to revised FSAR Section 9.5.3.2 and the responses to NRC 1.19
Questions 430.60, 430.62, 430.65, 430.66, and 280.15. This question 1.20
assumes use of a dc lighting system only in the event of a sustained
loss of offsite ac power. This assumption does not take into account 1.21
the availability of the essential ac lighting system powered from
Class 1E motor control centers and automatically energized upon loss 1.22
of offsite ac power via the emergency generators.
The dc lighiing system powered by 8-hour battery packs automatically 1.23
energized upon loss of normal ac power and the essential ac lighting 1.23/1
system provides adequate lighting for the subject area;;;j
The ability to maintain the plant in a stable condition%up to 1.23/2%
7 days without ac power (total ac blackout) is not a design basis for 1.23/3
Millstone 3. Similarly, the maintenance of approved levels of 1.23/4
installed lighting up to 7 days without ac power is not part of the
design basis or intent of this unit. 1.23/5
\‘ £ = are a\.‘;-/'s'/“éc 7o ‘?"/r'/-“/'? 2y # 9”; /"/.
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NRC Letter: May 31, 1983

Question Q430.64 (Section 9.5.3)

Sections 8.3.1 and 9.5.3 of the FSAR do not indicate how, during
accident and transient conditions, the essential ac lighting system
is connected to the emergency diesel generator bus. Identify whether
the connection is manual or automatic.

Response:

The essential ac lighting system is powered from Class 1E motor
control centers (refer to FSAR Section 9.5.3.2(2)). The motor
control centers are not removed from the emergency generator bus
(FSAR Table 8.3-1) on loss of power (LOP), loss-of-coolant-accident
(LOCA), or safety injection signal (SIS). There is no need for
automatic or manual connection after LOP, LOCA, SIS, or any
combination of the three.

Revision 1 Q430.64-1 May 1984
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NRC Letter: May 31, 1983

Question 0430.74 (Section 9.5.4)

In Section 9.5.4.3, you state that diesel fuel oil is available from
local distribution sources. Identify the sources where diesel
quality fuel oil will be available and the distances required to be
travelled from the sources(s) to the plant. Also discuss how fuel
©il will be delivered onsite under extremely unfavcrable
environmental conditions.

Response:

Refer to revised FSAR Section 9.5.4.3 for the response to this
question.

Revision 1 0430.74-1 May 1984
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of a potential fire. Operator action is required to interrupt the
power supply to the transfer pumps.

Fire suppression for each of the fuel oil tank vaults is provided by
a total flooding carbon dioxide system that is actuated by heat
detectors. A discharge by either carbon dioxide system will be
annunciated in the main cantrol room.

There is a complete and separate fuel oil storage and transfer flow
path for each emergency generator, each of which is located in a
separate fire area. A fire in either flow path will not affect the
cperacility of the other system from performing its designed task.

9.5.4.3 safety Evaluation

As a result of the redundancy incorporated in the system design, the
EFG system will provide its minimum required safety function under
any one of the following conditions:

@;\/Los: of offsite power coincident with failure of one
emergency generator;

(ja 2 ﬁoss of offsite power coincident with maintenance outage or
‘failure of one emergency generator fuel oil transfer pump
associated with each emergency generator‘a . .z

@,'\ Koss of offsite power coincident with maintenance outage or
failure of either emergency generator fuel oil storage tankz_

Each of the emergency generator fuel oil storage tanks is sized to
store sufficient diesel fuel oil for a minimum of 3-1/2 days of
continuous operation_ of an emergency generator at rated load. An
interconnection with, normally locked-closed valves is provided
between the two emergency generator fuel oil transfer pump discharge
headers to facilitate the use of either tank to supply either

emergency generator.V One pump on each tank is arranged to allow
transfer from the A electrical bus to the B electrical bus, or visa
versa, by means of a 480 yfIY seismically qualified Class

n
transfer switch manuallyeoperatad under administrative control. 2€hus’ 3.20

}Y'Ef_fueI for one edb???ﬂt?‘gennr!toé?—-ruii) 3.22

providing
01l can be delivered to *the site within 24 hours from terminals in

maintained. —

Each of the emergency generator fuel bil day tanks is sized to store
550 U. S. gallons of diesel fuel oil, National Fire Protection
Association (NFPA) Standards (Section 3.1). This storage capacity

provides for approximately 171/2 hour's of continuvus cperation of the.

emergency generator at rated load. When water is removed or when
draining of a day tank becomes necessary, a 1 inch drain line with a
normally locked closed valve located at the bottom of each tank is
used. The 5il is drained to a portable container and removed from
the emergency diesel generator enclosure. The portable container is

Amendment 8 9.5-20 May 1984

2

2
2

2.

.43

.45
.48
43

/
9

New Haven, Connecticut or obtained from offsite storage facilities of' 3.23
the Applicant, thus assuring that the onsite supply can bg,’\‘\\\ NV
‘3 .24

14
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NRC Letter: May 31, 1983 1.9

jestion Q430.77 (Section 9.5.4)

an the FSAR, Yyou state the primary fire protection system for the
jesel generator fuel oil storage vaults is a CO, system. The CO, is
non-safety related system, and is not qualified for seismic events.
he system is seismically supported. Show that spurious actuation of

co, fire protection system vill not affect diesel generator

wailability and operability.

lesponse:
jous actuation of the CO, fire protection system in the fuel oil

storage vaults vill not affect diesel generator availability or
operability.
The fuel oil pump and motors will not be affected by this type of
event.

21l instruments located within the fuel oil tank vaults do not
perform safety-related ¢unctions, and their failure will not affect
the availability er operability of the diesel generators.

in addition, @ winter blend of fuel oil will be used to prevent the
degradation of fusl oil at low ambient temperatures.

Revision 2 0430.77-1 May 1984
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NRC Letter: May 31, 1983

Question Q430.9% (Section 9.5.5)

Recent Licensee event reports have shown that tube leaks are being
experienced in the heat exchangers of diesel engine jacket cooling
water systems with resultant engine failure to start on demand.
Provide a discussion of the means used tc detect tube leakage and
corrective measures that will be taken. Include jacket water leakage
into the lube o0il system (standby mode), lube oil leakage into the
Jacket water (operating mode), jacket water leakage into the engine
air intake and governor systems (operating or standby mode). Provide
the permissable inleakage or outleakage in each of these conditions
which can be tolerated without degrading engine performance or
causing engine failure. The discussion should also include the
effects of jacket water/service water systems leakage.

Response:

Refer to revised FSAR Section 9.5.5.2 and revised FSAR Table 9.5-10
for the response to this question.

Revision 1 0430.99-1 May 1984
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NRC Letter: May 31, 1983

Question Q430.102 (SRP Section 9.5.6)

Provide a discussion of the measures that have been taken in the design of the
standby diesel generator air starting system to preclude the fouling of the air
start valve or filter with moisture and contaminants such as oil carryover and

Dessicant type air dryers ,am? after-coolerslill be installed downstream of each
starting air compressor, between the compressor discharge and the check valve
on the inlet of the air receiver tanks. componentawill be installed during
or before the first scheduled refueling outage. 744 '

Response:

g

e

Q430.102-1
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NRC Letter: May 31, 1983

Question Q430.105 (SRP Section 9.5.6)

A study by the University of Dayton (NUREG/CR-0660) has shown that
accumulation of water in the starting air system has been one of the most
frequent causes of diesel engine failure to start on demand. Condensation of
entrained moisture in compressed air lines leading to control and starting air
valves, air start motors, and condensation of moisture on the working surfaces of
these components has caused rust, scale, and water itself to build up and score
and jam the internal working par*s of these vital components thereby preventing
starting of the diesel generators.

In the event of loss of off-site power the diesel generators must function since
they are vital to the safe shutdown of the reactor(s). Failure of the diesel
engines to start from the effects of moisture condensation in air starting
systems and from other causes have lowered their operational reliability to
substantially less than the desired reliability of 0.99 as specified in Branch
Technical Position ICSB (PSB) 2, Diesel Generator Reliability Testing and
Regulatory Guide 1.108, Periodic Testing of Diesel Generator Units as On-site
Electric Power Systems at Nuclear Power Plants.

In an effort toward improving diesel engine starting reliability we require that

compressed air starting system designs include air dryers for the removal of \p>
entrained moisture. The two air dryers most commonly used are the dessicant g.
and refrigerant types. Of these two types, the refrigerant type is the one most Q
suited for this application and therefore is preferred. Starting air should be v

dried to a dew point of not more than 50°F when installed in a controlled —
709F environment, otherwise the starting air dew point should be €ontrolled to at
least 10°F less than the lowest expected ambient temperature.

Revise your design of the diesel engine air starting system accordingly, describe
this feature of your design. Also expand your FSAR to discuss the procedures
that will be followed to ensure the dryers are working properly and the frequency
of checking/testing.

Response:

Dessicant type air dryers plus compressor after-coolers, as described in the
response to Question 430.102, will be installed prior to the end of the first
scheduled plant refueling outage. Estimates show that the material package and
engineering will not be completed until December 1984 to support air dryer
installation. System modifications initiated at that time would impact start-
> and testing activities which will occur after system turnover, W P
othay -—-amy"'rvws\ﬂglﬁ as systems dependent on Diesel Generator operability.
Therefore, unless scheduling delays occur, air dryer installation is not
anticipated to occur until the first refueling outage.

The following technical reasons for deferred air dryer installation are offered:

1. Air receivers will be blown down each day, once per shift.




2.

3.

“'

5.

6.

The starting air system includes an in-line strainer between the
starting air receivers and bejone the air start solenoid valves capable
of removing particles greater than 1/32" diameter. The air start
solenoids are Circle Seal solenoids with stainless steel bodies and oil
resistant seats. They require only a small quantity of low velocity air
to finction. They can operate even partly plugged and would still
permit the air start valves to open.

The smallest passages of the air start valves are well in excess of
1/32". The valves are considerably different than those found on Colt-
Fairbanks Morse Type OP engines. This improved type of air start
valve is less succeptible to malfunction due to debris in the air being
admitted to it.

Debris accumulation downstream of the air start valve but before the
air start distributor is precluded by a 30 micro(. ®in=line air
filter.

The engine contains two completely parallel and independent air
supply paths from each compressor, air receiver tank, and solenoid
start valve, to two fully redundant air start distributors. In the event
small debris in either separate receiver tank fouled an air start line,
the other redundant air start path would be available for engine starts.

Debris accumulation during the time frame when the air start system
is put into service until the first scheduled refueling outage occurs
should be minimal. It is minimized both by frequent blowdown and in-
line filters, which will be changed out periodically.
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suestion Q430.128 (Section 92.5.3
Provide the results of any analysis that demonstrates that the
function of your diesel engine air intake and exhaust system design
will not be degraded to an extent which prevents developing full
engine rated pcwer or cause engine shutdown as a consequence of any
meteorological or accident condition. Include in your discussion the
potential and effect of fire -extinguishing (gaseocus) medium,
recirculation of diesel combustion products, or other gases that may
intentionally or accidentally be released on site, on the performance
of the diesel generator.

Response:

(The response to this question Will Be submitted at a later‘ESfE:jl"

)
Refer o revised FsAR  Sechon q-S.%-@ and Hu
Rspons@ + AMRC Quastion 430.(13% Se +Ha
esgomse v +us clws-h'm.

<euisioN | 9430.128-1 May (84
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Question 0430.129 (Section 9.5.8)

Discuss the provisions made in you: design of the diesel engine
combustion air intake and exhaust system to prevent possible
clogging, during standby and in operation, from abnormal climatic
conditions (heavy rain, freezing rain, dust storms, ice and snow)
that could prevent operation of the diesel generator on demand.

Response:

Refer to revised FSAR Section 9.5.8.3 for the response to this
question.

0430.129-1
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NRC Letter: May 31, 1983 1.8

Question 0430.149 (Section 10.4.4) 1.11

In Section 10.4.4 of the FSAR you stated that during refueling 1.12
shutdowns, the turbine bypass valves end turbine bypass system 1.13
controls will be inspected and tested for proper operation. They 1.14
will also be periodically tested for partial opening. We find this 1.15
inspection program partially acceptable. Since the operation of the 1.16
turbine bypass system eliminates the need to rely solely on safety
systems which are required to meet the redundancy and power source 1.18
requirements of GDC 34 and to mitigate the consequence of certain

steam line break accident conditions, the turbine bypass system 1.19
should be tested (full stroking of the valve) on & freguent basis, 1.20
but no less than once every three months. Modify your inservice 1.21
inspection program accordingly.

Response: 1.22

Since the turbine bypass system will be observed in operation 1.23
frequently during normal plant operation, it has been determined that 1.25
no additional testing is necessary. This operational testing will be 1.27
conducted every startup and shutdown as well as during wunscheduled
power reductions, plant trips, etc. Since the bypass valves are 1.29
isolable only for maintenance via manual valves, more frequent
periodic testing cannot be accomplished. Once every 18 months, at a 1.31
minimum, functional testing of the turbine bypass control system will

be conducted.

The design of Millstone 3 contains multiple means of removing decay 1.32
heat at temperatures above 350°F. These means include the following 1.33
steam release mechanisms:

Main steam safety valves - There are five main steam safety 1.36
valves per steam generator. Each valve is cepable of passing 1.37
9.7x10% 1b/hr of steam. These valves require no power to operate 1.38
and stact lifting at 1,185 psig.

Main steam pressure relieving valves - There is one main steam 1.40
pressure relieving valve per steam generator. Each valve is 1.41
capable of passing 9.7x10% 1b/hr of steam. These valves are air 1.42
operated. Lift point is dependent on control system setpoints. 1.43

Main steam pressure relieving bypass valves - There is one main 1.44
steam pressure relieving bypass valve per steam generator. Each 1.46
valve is capable of passing 9.7x10% lb/hr of steam. These valves 1.47
are motor operated and controlled by operator action. Power 1.48
supplies are redundant.

Turbine bypass system - There are a total of nine turbine bypass 1.49
valves ir three banks of three. Each valve is capable of passing 1.50
9.7x10% 1b/hr of steam. These valves are air operated. Lift 1.52
point is dependent on control system setpoints.

Revision 1 0430.149-1 May 1954
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The turbine bypass system is expected to release steam during normal 1.54
plant operation to mitigate the effects of steam demand transients. 1.55
It will be the normally used system for startups and shutdowns. 1.56

Revision 1 0430.149-2 May 1984
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operation and maintenance of the unit. Multiple communication
systems are provided to ensure the capability to notify the necessary
personnel of the presence of an unsafe condition so that corrective
measures can be taken. Physical and electrical independence is
maintained between the systems.

These communication systems provide effective communications between
plant personnel in key operating vital areas during the full spectrum
of accident or incident conditions (including fire) under maximum
equipment operating noise levels. The design is based on previously
reviewed plants with satisfactory operating experience. The
communications systems for fire fighting meet the requirements of
Regulatory Guide 1.120.

9.5.2.2 System Design

9.5.2.2.1 Intraplant Communications

Intraplant communications consist of the following systems:

1. Plant switching network (plant switch or PBX and connected
telephones and data equipment) Southern New England
Telephone Co. (SNETCo).

2. Voice paging system

3. Maintenance jack system.

4. Fuel handling carrier phone system,

5. Sound-povered telephone system,

6. Multi-fregquency UWF repeater system.

7. Multiple telemetering systems for station data.

A description of these.tystems follows.

Plant Switching Network

The plant switching network is a telephone system consisting of
standard telephones, multi-line telephones, and a Dimension 2000
switch. Dimension 2000 is capable of handling 1,500 to 2,000 lines.

Dimension 2000 and its associated telephones allow communication
throughout the plant by dialing the appropriate four-digit extension
number. Communication onsite, oftsite, or with Emergency Operations
Facility (EOF) is accomplished by dialing the appropriate tie line
code(s). Presently, there are five tie lines to the EOF.

The plant switching network is ac powsred. Emergency power is
available through standby batteries and a dc to ac inverter.

Amendrent 8 9.5-9 May 1984
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The plant switching network is directly coupled to the telephone
company's message network (refer to the discussion of the message
network under Section 9.5.2.2.2) and the voice paging system.

Voice Paging System

The intraplant voice paging system provides communications from the
control room to all buildings and control areas within the unit. 1In
addition, through interconnections with the SNETCo switching network,
this system provides communication from one control area to any
other. Isclation is provided between the two systems which have
different operating voltages and impedances. The intraplant voice
paging system 1. an independent system using separate amplifers and
speakers at each paging station. Public address loudspeaker stations
are provided in all buildings which comprise the plant and in the
outside areas surrounding the plant. Access to voice paging speakers
is provided and initiated by dialing a code number from any plant
dial telephone. The control room has priority access to the public
address system. This access bypasses the plant switching network.

The voice paging system consists of loudspeaker stations, amplifiers,
a telephone interface, two page override handsets, and a multitone
generator. Its power source is a nonvital bus, powered by inverter
INV-5 (Figure 8.3-2). .

The loudspeaker stations are suitable for operation in conjunction
with the loudspeaker amplifiers. Horn-type speakers have accessories
suiteble for mounting®on horizontal or vertical structural surfaces.
Mounting hardware permits orientation of horn-type speakers in both
azimuth and elevation and locks them in the desired position. Voice
coil terminals of all drivers are marked for polarity.

The amplifiers are suitable for operation on a 120 V (210 percent),
60 Hz, single-phase supply. Level control is provided to regulate
amplifier output and to prevent overdriving at any stage. Rated
output of unit loudspeaker amplifiers is not less than 12 W, The
output transformers for the loudspeaker amplifiers have taps for 8
and 16 ohms.

Each handset station includes @& handset, a hookswitch, amplifier,
terminal facilities, page/party springloaded selector switch, and
6 feet of self-coiling cord. The handsets include a magnetic
receiver and a low impedance noise cancelling transmitter. These
handsets are located in the control room and at the auxiliary
shutdown panel, and include an override control for paging.

The multitone generator provides a signal source to the paging system
producing five distinctive tones. These tones are: steady, pulse,
siren, warble, and yelp. The tone generator transmits the designated
evacuation alarm signal (yelp) over the paging system upon
activation. The alarm tone overrides the paging system to ensure
audibility throughout the plant.

Amendment 8 9.5-10 May 1984
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Mzintenance Jack System

The maintenance jack system, which is utilized for calibration ard
maintenance, consists of amplifiers, headsets, handsets, and a
network of plug-in jack stations with five-party selecior switches
located throughout the plant. 1Its power source is a nonvital bus
povered by inverter INV-5 (Figure 8.3-2).

Jack stations are mounted on control panels or in separate
enclosures. Each station contains a  six-position selector switch
(position for each of the five channels and an off position) and a
receptacle to receive the plug unit of the headset or handset. Those
jack stations that are mounted in Separate enclosures have a
provision to cover the receptacle when the station is not in use.

Headsets and handsets contain speaker(s), a microphone assembly,
€ feet of retractable cord, and a plug suitable to mate with the
receptacle of the jack stations.

A system amplifier (located in Emergency Switchgear Room 2, control
building, elevation 4 feet-6 inches) consists of five independent
amplifiers each capable of driving a channel.

The maintenance jack system does not interface with any other
communication system.

Fuel Handling Carrier Phone System

The fuel handling carrier phone system consists of an amplifier, jack
plug stations, and handsets. Its power source is a nonvital bus
powered by inverter INV-5 (Figure 8.3-2).

Jack stations are mounted in separate enclosures. Each station
contains a receptacle to receive the plug unit of a handset, as well
as provisions to cover the receptacle when the station is not in use.
The jack stations are of single channel design.

Handsets inci.ide a speaker, a microphone assembly, 6 feet of
retractable cord, and a plug to mate with the receptacle of the jack
stations.

The amplifier (located in the auxiliary building, elevation 43 feet-
6 inches) is a single-party type component, capable of driving the
single channel.

The jack stations are located on the spent fuel pool bridge,
manipulator crane, five in the containment at various elevations, and
four in the fuel building.

The fuel handling carrier plione svstem does not interface with any
other communication system.

Amendment @ 9.5-11 May 1984
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Sound-Powered Telephcne System

The sound-powered telephone system consists of a master station, a
switchbox, and B substations with handsets. The system is self-
powered.

Each substation includes a hand-held telephone with a push-to-operate
button located on the handset, a handset holder, and a wall-mounted
cast aluminim case containing a manually-operated magneto generator
for call signaling and an audible call-signal device.

The master station, in addition to the equipment furnished with a
substation, includes a selector switch (for calling substations
individually) and a switchbox containing eight é-pole switches for
disconnecting any faulted substation cable in the system.

The master station is located in the auxiliary shutdown panel area
(control building, elevation 4 feet-6 inches). Substations are
located in the emergency generator enclosures, the emergency
switchgear rooms, the main control room, the charging pump control
cubicle, engineered safety features building, and the service water
pumphouse.

The sound-powered telephone system does not interface with any other
communication system.

Multi-Frequency UHF Repeater System

A UHF repeater system 1S dedicated to plant operations and
maintenance activities. In the event of repeater failure, a "talk-
around” feature can be accessed from the control room radio console
and will allow communications to continue without the repeater. The
radio console is able to access similar but separate UHF radio
repeater systems at Millstone Units 1 and 2, as well as site
security.

Telemeteriggﬁiystcﬁs .
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