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Dear Mr. Denton:

River Bend Station Unit 1
Docket No. 50-458

Enclosed for your review ar: Gulf States Utilities
Company (GSU) responses to Request for Additional
Information identified by the Nuclear Regulatory
Commission's Power Systems Branch (PSB). This letter
supplements information contained in docketed correspond nce
from J. E. Booker to H. R. Denton dated December 30, 1953
and February 10, 1984. Attachment 1 of this letter
summarizes the Staff request identified in meeting between
GSU and PSB dated February 15, 1964. The following
enclosues contain the actual written changes to the FSAR
text iucluding all tables and figures. These changes will
be incorporated into the FSAR in a future amendment.
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A/‘/W‘IN'/
jﬁi_J E. Boo
‘ 1anaber°Engineering

Nuclear Fuels & Licensing
‘ﬂﬂ( River Bend Nuclear Group

” st

9339 10069
back 0368393




ATTACHMENT 1

Listed below are responses to requests for additional information as
discussed at our February 15, 1984 meeting.

3

10.

11.

12.

13.

Diesel Generator Operations Training - This item was addressed
in the Licensing Review Group - II (LRG-II) position 1-PSB,
which was endorsed in our December 30, 1983 letter. A copy of
LKG-1I1 Position 1-PSB is provided as Enclosure 1.

Surveillance Testing and No Load/Light Load Operation - This
item was addressed in the LRG-II position 1-PSB (see Enclosure
1), which was endorsed in our December 30, 1983 letter.

Diesel Generator Controls Mounting - This item was addressed in
revisions to Sections 8.3.1.1.3.6.1.1 and 8.3.1.1.3.6.2.1 in
Amendment 3.

Fuel 0il Storage Tank Internal Corrosion - The response to this
request is provided in Enclosure 2. In addition, vendor product
information on additive SDI-35 has been included as Enclosure 3.

Fuel Oii Storage Tank Sediment - The response to this request is
provided in Enclosure 4. In addition, a drawing has been
provided as Enclosure 5 for your information describing the
location and size of filters between the fuel oil storage tank
and the diesel generator.

Diesel Generator Qualifications -~ FSAR revisions are provided in
Enclosure 6 to address this concern.

Standby Diesel Generator Heat Exchanger Data - The response to
this request is provided in Enclosure 7.

HPCS Diesel Generator Cooling Water System (DGCWS) Corrosion -
The response to this request i{s provided in Enclosure 8. In
addition, vendor product information on the corrosion inhibitor
used in the HPCS DGCW8 is provided as Enclosure 9.

HPCS Keep Warm System - The response to this request is provided
in Enclosure 10.

Diesel Generator Cooling Water System I&C - The response to this
request is provided in Enclosure 11.

HPCS Diesel Generator Cooling Water System Piping - A comparison
of RBS design to ASME III is provided as Enclosure 12.

Diesel Generator Air Start System I&C - The response to this
request is provided in Enclosure 11.

Diesel Generator Air Start System Air Dryers - The response to
this request is provided in Enclosure 13.




14.

15.

16.

17,

18.

19.

20.

Z1.
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23.

24.

25,

26.

 §

HPCS Diesel Generator Air Start System Filter - The response to
this request is provided in Enclosure 14.

A. HPCS Diesel Generator Air Start System Piping - A
comparison of RBS design to ASME is provided as Enclosure
12.

B. Standby Diesel Generator Unloading Line - A discussion of
this line is provided in Enclosure 15.

HPCS Start Capability - Clarifications of this discussion are
provided as Enclosure 16.

HPCS Diesel Generator Start System Compressor Redundancy -
Clarification of this discussion is provided in Enclosure 17.

HPCS Pre-lube Capability - This item was addressed in the LRG-II
position 1-P8B, which was endorsed in our December 30, 1983
letter. Additionally. FSAR revisions to address this request
are provided as Enclosure 18. Also a copy of GM-EMD MI-964s is
provided as Enclosure 19.

Diesel Generator Lubrication System I&C - The response to tiais
request is provided in Enclosure 11.

HPCS Diesel Generator Lubrication System - A comparison of RBS
design to ASME III is provided as Enclosure 12.

Standby Diesel Generator Lubrication System Relief Valves - FSAR

revisions to clarify this discussion are provided as Enclosure
20.

Diesel Generator Panel Dust Protection - This concern was
addressed in LRG-II position 1-PSB (see Enclosure 1), which was
endorsed in our December 30, 1983 letter.

Diesel Generator Drip Lube of Turbocharger Thrust Bearing - FSAR
revisions to address this concern are provided in Enclosure 21.

HPCS Lubrication of Turbocharger - The 6 gpm lubrication flow is
split into 2 gpm for the turbocharger gears and the remainder
for the lube oil cooler. Through operational experience, the 6
gpm lubricatioin flow has been shown to be adequate (Note: This
may be slightly modified by the new lube oil modification as
described in Item 18 above).

HPCS Lube 0il Return Line - Enclosure 22 provides FSAR revisions
to address this concern.

Response to FSAR Question 430.89 - Enclosure 23 provides FSAR
revisions to address Question 430.89.

Transfer Scheme Analysis - Clarification to the transfer of
sources of power to INNS-SWG1C is provided in Enclosure 24.



28.

29.

30.

31,

32.

33.

HPCS DG Annunciators = Clarification to the "HPCS SYSTEM NOT
READY FOR AUTO START" annunciators is provided in Enclosure 25.

IEEE 384 - Clarification to our letter response dated February
10, 1984 on the use of one inch separation 1is provided in
Enclosure 26.

HPCS Battery Discharge Alarm - The setpoint for the undervoltage
alarm will be revised to be approximately the battery open
circuit voltage (approximately 120 VDC). This information will
be incorporated into the FSAR in a future amendment.

Branch Technical Position PSB-1 - (1) Clarification to what
types of 1E electrical loads are tripped on undervoltage and to
what level <they are tripped is provided in revised paragraph
1(c) of the response (see Enclosure 27). (2) A  brief
description of how undervoltage relay settings are tested during
plant operation :s provided in revised paragraph 1(d)(5) of the
response (see Enclosure 27). (3) Results of the voltage profile
calculation are provided in Euclosure 28. This summary is based
on calculations which rely upon general assumptions concerning
bus loading conditions.

HPCS DG Comparison: A comparison of the RBS HPCS DG and LaSalle
DG auxiliary systems are provided in Enclosure 29.

Backup Battery Charger Interlock - A padlock will be installed
to assure that CB-10 (for the back-up battery charger) will
remain open at all times, except for when actually required.
The use of this padlock will insure that nc single failure will
jepordize the HPCS DC bus from operating. This information will
be incorporated into the FSAR in a future amendment.
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LRG-II Position Pager
March 12, 1982

DIESEL GENERATOR RELIABILITY

ISSUE

The NRC issued specific recommendations on increasing the reliability of
nuclear power nlant emergency diesel generators via the document NUREG/CR-0660,
“Enhancement of Onsite Emergency Diesel Generator Reliability". Information
requests concerning these recommendations are routinely transmitted to the
applicants during the review process. While a generic issue has not been

identified, LRG-II has chosen to address the NUREG/CR-0660 recommendations
generically.

LRG-II POSITION

The LRG-1I position is to implement the appropriate recommendations of
NUREG/CR-0660 as they apply to the onsite emergency diesel generators.

A summary of each recommendation is given below followed by a discussion
on how the recommendation will be implementead.

Recommendation 1 - Moisture in Air-Startinag Svstem

The air starting system for the diesel generators relied on periodic
blowdown of the air receivers for removal of entrained o0il and excess
water from the starting air. Operating experience 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. It is recommended that
air dryers be installed upstream of the air recaivers.

MJA:hjr:rf/113A15
3/12/82
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1-PSB (Page 2)

LRG-1I Compliance

Dessicant or refrigerant type air dryers will be used upstream of the air
receivers to ensure a continual supply of dry starting air. Since the
dryers are not required during the starting cycle of the diesel generator,

: they will be designed to ASME Section VIII requirements or 1.5 times

system design pressure.

Monthly verification and/or maintenance of air dryer performance will be
provided.

Recummendation 2 - Air Quality in Diesel Generator Room

Malfunction or failure of the contacts and relays to function properly is
another major cause of diesel engine failure to start. The root cause is
usually dust, dirt and grit between the electrical contact surfaces. It

is recommended that all contacts and relays be inside dust-tight enclosures
and that dust control measures be implemented in the diesel generator
rooms.

LRG-II Compliance .

In order to protect electrical contact surfaces, diesel generator control
panels will be dust-tight and water resistant in accordance with the
design requirements for NEMA type 4 cabinets.

In order to control dust }n thz area of the diesel generators, each unit
is placed in its own room. During normal plant operation, the ventilation
systems provide filtered air, as a minimum, tc areas containing diesel
generator electrical controls. Ventilation system filters will be cleaned
or replaced periodically.

MJA:hjr:rf/113A16
3/12/82



1-PSB (Page 3)

Recommendation 3 - Turbocharger Heavy Duty Gear Drive

The scheduling and frequency of surveillance testing can result in
excessively long periods of no Toad and light load runaing of a diesel
generator at full rated speed.

This light loading results in insufficient exhaust gas energy to drive the }
turbocharger on the General Motors - Electro-Mctive Division (GM=EMD)

diesel engines. This results in the need to mechanically drive the
turbocharger. Mechanically driving the turbocharger will result in a

short life expectancy for the standard design turbocharger gear drive. It
is recommended that a heavy duty gear drive be installed on the turbocharger.

LRG-II Compliance

A heavy duty turbocharger gear drive will be installed to improve the
CR reliability and availability of the GM-EMD diesel generators.

. Recommendation 4 - Perscnnel Training

There is a particularly difficult problem in developing knowledge and
maintaining skills of the operators and maintenance personnel of the '
diesel generator units. These units normally operate only during
surveillance and trouble shooting tests to give assurance of readiness,
should an emergency arise. The relatively siort exposure to an operating
unit makes "on the job" training especialiy difficult. When a nuclear
power plant is put into cperation, the operators having the diesel
generator responsibilities may have little or no related skills on such
units. It is reccmmended that the training of the operators and
maintenance personnel, 1nd especially their i;mediate supervisors, be an
intensive and continuing 2cucation program. This would serve to develop
knowiedge and skills amcnj those less experienced and act as “"refresher
training" to maintain tha familiarity and skills of the qualified perscnnel,

MJA:hjr:rf/11.A17
3/12/82
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1-PSB (Page 4)

LRG-IT Compliance

Operators and selected supervisory personnel will receive training on the
diesel generators as a part of the cold-license training program. In

addition, these personnel will receive training and experience by assisting

‘'vendor representatives and/or startup engineers during preoperational

testing of the diesel generators. Selected maintenance personnel will
receive vendor training that will be incorporated into maintenance department
training. Maintenance on diesel generators will be performed or directly
supervised by personnel who have received this training. Ongoing training
will include the requalificg;iga—epsgqing program required by 10CFRS55 “or
operations personnel and maintenance départmenta] training for maintenance
personnel.

Recommendation 5 - Automatic Pre-Lube

Long periods on standby have a tendency to drain or nearly drain the
engine lube oil piping systems. On an emergency start of the engine as
much as 5 to 14 or more seconds may elapse from tne start of cranking
until full Tube oil pressure is attained even though full engine speed is
generally reached in about five seconds. With an essentially dry engine,
the momentary lack of lubrication at the varicus moving parts may damage
becring surfaces with resultant equipment unavailability. '

It is recommended that the engine's electrically driven pre-lube pump be
started by the same signal which initiates the cranking of the engine and
be stopoed when the engine stops cranking. An alternative approach would
be to start the pre-lube pumps by the same signal but stop the pump when
the pressure in the engine lube 0il header has achieved a predetermined
level. An zlactrically driven pre-lube pump accelerates to full speed
quite rapiciy with full delivery while the engine driven pump acceieratas
more slowiy .ith the 2ngine. In either case, such modifications should be

carried out ir close consultation with the engine manufacturer.

MJA:hjr:rf/112A18
3/12/82



1-PSB (Page 5)

LRG-1I Compliance

In order to prevent “dry starting of the diesel engine under emergency
conditions", one of the two following actions will be implemer ted:

A. Modify the diesel lube 0il system in accordance with GM-EMD Maintenance

Improvement - 9644 and anticipated manufacturer clarification.

B. Manually pre-lube the diesel engine in accecrdance with the manufacturer's

recommendations at least once per week and before each manual diesel

engina start.

Recommendation 6 = Testing Loading and Preventative Maintenance

Testing and test loading are the essence of the surveillance test as
practiced in the nuclear power plant. The basic function and value of

a

surveillance test on a diesel generator unit is to demonstrate operability.

.

The following recommendations are provided to gu
general approach in surveillance testing:

de and standardize the

‘A. No-load and light-load operation causing incomplete combustion should

be minimized to reduce the formation of gum and varnish deposits or

engine parts and to reduce the likelihcod of mechanical failures.
Minimum load should be at least 25% of rated load.

B. The surveillance test should be within the NRC guidelines and the

frequency of testing, size of test load, and duration should generally

f01low the recommendations of the engine manufacturer.

MiA:nir:rf/113A20
3/12/32
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C. Investigative testing, replacement and adjustment should be part of

the preventative maintenance program. Testing, per se, is not a
corrective measure and serves only as confirmation of readiness and
operability, or as an indication of the need for corrective action.

D. & "check off test" should be the final step after any corrective
action. An actual start, run, and load test would help to determine

if mistakes were made during a corrective action.

LRG-II Compliance

The LRG-Ii position on the above recommendations are as follows:

A. For no-load and light-load operation, the following conditions will
be satisfied.

(1) Implement the manufacturer's recommendations for no-lcad and
light-load operations.

(2) During periodic testing, the diesel will be loaded to a minimum
of 25 percent of full load or as recommended by the manufacturer.

(3) Ouring troubleshooting, no-load operation will be minimized. If
the troubleshooting operation is over an extended period (that
is, 3 to 4 hr or more), the engine shall be cleared in accordance
with item 1 above.

B. Surveillance testing of dies . generators will comply with requirements
provided in each plant's Technical Specifications. These Technical
Specifications will reflect the NRC guidance provided in the BWR/6
Standard Technical Specificatons.

MJA:hjr:rf/113A20
3/12/82
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C. Preventive maintenance will go beyond the normal routine adjustments,

servicing, and repair of components when a malfunction occurs. The
preventive maintenance program will encompass investigative testing

of components that have a history of repeated malfunctioning and
require constant attention and repair. Furthermore, industry operating
experience from sources such as the nuclear plant reliability data
system will be utilized as an aid in evaluating industry history for
diesel-generator component failure.

D. Upon the completion of repairs or maintenance and before an actua)
start, run, and load test, a final equipment check will be made to
ensure that all electrical circuits are functional; that is, fuses
are in place, switches and circuit breakers are in their proper
position, no wires are loose, all test leads have been removed, and
all valves are in the proper position to permit a manual start of the
equipment. After the unit has been satisfactorily started and load
tested, it will be returned to automatic standby service.

Recommendation 7 - Identification of Root Causes of Failures

Improvement in reliability hinges on identification of the basic precblem

or "root cause" and the proper choice of corrective action. The effectiveness
of all efforts to improve reliability depends on the proper execution in
finding the true root cause of problems. This is aspecially difficult

because of {he usual chain of related cause and effact relationships.

In order to detect "root causes" of problems, the following guidance
should be observed:

MéA:hjr:rf/113A21
3/12/82



1-PSB (Page 8)

A. The obvious cause should always be suspect as the "root cause”. To
be sure, the obvious is usually the direct cause of failure or
malfunction. The possible chain of cause-and-effect may fail to be
investigated.

8. Closely spaced component failures should not be accepted unless
accompanied by specific assurance of the absence of contributing
causes and that alternate improved components are unavailable.

£ The LER system and the records so produced have proven to be the best
single source of information on the reliability status of the emergency
diesel generators. Continued reliance on this scurce of information
for reliability data should be encouraged. -

LRG-11 Compliance

In general, the above recommendation are inherent in the philosophy of
good engineering and operating judgment. Such a philosophy is difficult
to incorporate directly into a maintenance procedure and therefore is best
accomplished as a function of an onsite review group. The purpose of such
a group s to independently review atyp’ :al events, repetitive events and
operating data from other stations in order to improve plant safety.
LRG-11 participants will establish such review groups in compliance with
TMI Action Plan Item 1.B.1.2 as contained in NUREG-0737.

Recommendation 8 - Diesel Generator Room Ventilation and Combustion Air Inlet

Some installed diesel generator units take their combustion air from the
engine room regardless of the extent of airborne dirt and the arrangement
of the fire suppression system. Some units have inherent recirculation of
hot cooling system air, hot room ventilation air, and even hat exhaust
gas. It is recommended that the following design guidance be observed for
ventilation and combustion air inlet systems:

MIA: hipe rF/113A22




1-PS8 (Page 2)

Engine combustion air should be through piping directly from outside

the building and at least 20 feet from ground level through proper
filters.

B. Room ventilation air should be filtered and taken from a level at
least 20 feet above ground level. The piping for the room ventilation
air should be separate from that used for the engine combustion air.

C. Room ventilation air, hot cooling system air and/or engine exhaust
gas should not be permitted to circulate back into the diesel generator
room, fuel storage area, or into any other part of the power nlant.

LRG-1! Compliance

The LRG-II position on the above recommendations are as follows:

A. A separate source of combustion air for each diesel engine is taken
from the diesel generator building outside air intakes which are
located at least 20 feet abcve ground level. This air is filtered
prior to combustion.

fal*

B. The diesel generator building ventilation system air is drawn from
intakes which are at least 20 feet above ground level. As a minimum,
ventilation for areas which house control equipment with electrical
contacts is filtered. The piping for the diesel generator building

ventilation system is separate from that used for the engine combustion
air. k

Be nwot cooling systems air and engine exhaust gases are discharged
directly from the building. Since engine combustion air is taken
from outside air intakes, any recirculation of room ventilation air
for temperature control will not degrade intake air quality.

MIA:hjrirf/i277
3/12/82
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1-PSB (Page 10)

Recommendation 9 - Fuel 0i) Storage and Transfer

In order to assure proper fuel oil storage and handling, the following
recommendations are made:

A. Bulk fuel storage tanks should have provisions for water removal. In
addition, the fuel outlet pipe should be several inches above the
tank bottom to allow some tank volume for settling of any water.

B. Fuel supply pumps for the engine fuel system should be engine driven.
The fuel supply to the engine driven fuel pump should either be an

assured gravity fed supply or else by a booster pump powered from a
Class 1E station battery.

LRG-11 Comp]fance

The LRG-II position on the above recommenaations are as follows:

A.  Bulk fuel oil storage tanks have provisions for water removal.

Typically water removal is via a drain located at the bottom of the
tank.

The suction point in each storage tank is located approximately six
inches from the tank bottom to prevent any accumulated water from
being transferred to the day tank.

B. Fuel supply pumps for the engine fuel system are engine driven. The
fuel supply to these pumps will either be an assured gravity fed

supply or else by a booster pump powered from a Class 1E d-c power
source.

MJA:hjr:rf/113A24
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Recommendation 10 - High Temperature Insulation for Overload Conditicns

The nature of the emergency diesel generator duty iacludes a possibility

of large overloads which could extend longer than the time required to
start large water pumps, etc. There is a possibility of engine overheating
from such extreme emergency overloads causing a generator fire. It is
recommended that high temperature rated generator insulation be utilized
for the diesel generator units to reduce the generator fire hazard.

LRG-11 Compliance

LRG-I1 participants concur with the NRC staff position that explicit
conformance with the consultants recommendation is considered-unnecessary
in view of the equivalent reliability provided by the design, margin, and
qualification testing requirements that are normally applied to emergency
standby diesel generators £or nuclear power plant application.

Recomendation 11 - Engine Cooling water Temperature Control

A water thermostat of the "3-way" or bypass-type splits the water flow soO
that only as much water passes through the coolers or radiator as needed
to maintain the proper water outlet temperature. This type of ceoling
water temperature control is used in most nuclear power plant diesel
engine cooling systems and was the only design reviewed which gave no
indication of trouble. It is recommended that all engine cooling water

temperature control arrangements be by means of the 3-way thermostat
design.

LRG-1I Compliance

Temperacure regulation of the diesel engine coolant will be accemplished

through the use of a "3-way" thermostatic valve.

"’\:h‘ - p?'l'lﬂ‘!‘a‘)s
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Recommendation 12 - Concrete Dust Control

Concrete floors tend to shed abrasive dust of sufficient particulate size
to not only become airborne, but alse to enter electrical cabinets and
prevent contacts from completely closing. It is recommended that the

-_floors be painted in all rooms which house equipment with electrical

contacts.

LRG-II Compliance

The accumulation of dust, including dust generated from concrete floors
and walls, on the electrical equipment associated with the starting of the
diesel generators is limited by:

A. Concrete floors will be painted in all diesel generator rooms which
house equipment with electrical contacts.

B. The diese! generator building ventilation system design and operation
which provides filtered air to all diesel generator rooms which house
equipment with eiectrical contacts.

C. Plant design which separates each diesel generator from other plant
equipment and areas.

D. Administrative procedures for cleanliness and ventilation system
maintenance.

.

Recommendatior 13 - Mounting and Support of Instrumentation to Protect
It From Vibration Damage

It is recommended that instruments, controls, monitors, and indicating
eiements be supported in or on a freestanding, directly floor mounted

panel to the extent functicnally practical to reduce vibration induced
wear,

TP L0 Tinn g™ -~ -



1-PSB (Page 13)

LRG-II Ccmpiiance

Except for sensors and other equipment that must be directly mounted on
the engine and arsociated piping, the controls and monitoring instrumentation
for diese’ generators used at LRG-II plants are installed on freestanding,

‘floor-mounted panels separate from the engine skids and located in a floor _

area free of engine-induced vibration.
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RBS FSAR

2. System piping is protected against corrosion as
follows:

a) Buried piping is coated with coal tar enamel
that conforms to the American Water Works
Association Standard C203 (ref 3).

b) Piping not buried is protected by a zinc-rich
primer and & polyurethaue finish coat.

3. The exterior surface of the storage tank is shot
blasted in accordance with the Steel Structure
Painting Council (SSPC) standard SPG (ref 4). The
surface is then coated with zinc-rich epoxy primer
followed by a top coat of coal tar epoxy that
conforms to the SSPC-PAl standard (ref 5).

4. The storage tank is located in a dry sand-filled,
concrete vault and is not exposed to groundwater.

5. A uiescl fuel oil stabilizer, such as SDI-35, is
added to the fuel oil storage tanks to prevent
oxidation of the fuel oil and the formation of gums
and tars that could plug fuel lines. The water
emulsifier component of S8SDI-35 keeps any water
contamination suspended in the fuel  oil and
prevents it from settling out in the bottom of the
tank. SDI-35 also contains agents to prevent
internal storage tank courrosion and biotic growth
in the fuel.

6. The tanks are kept normally full to minimize air
contact with tank surfaces.

The fuel o0il forwarding filters described in Section
95:4.2.3 3 (esigned to remove any sediment that might be
stirred up uuring refueling.

Plant operating procedures requirc staggered refill of the
diesel fuel o0il storage tanks and the following
considerations when filling during required diesel generator
operation. The day tank is verified to be full prior to
refilling its associated fuel oil storage tank. Refill is
at a controlled rate to minimize turbulence in the storage
tank and is initiated in sufficient time to allow sufficient
settlement prior to refilling the next tank. Confirmation
of day tank fill capability without fuel oil filter clogging
is required before the next storage tank is refilled.
Further, the storage tanks for the standby diesel generators
are filled before the HPCS storage tank.

9.5-24
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TELEX: 138516
CABLE ADDRESS APOLLO

ann"n CHEMICAL CORP.

35 SOUTH JEFFERSON ROAD, WHIPPANY, NEW JERSEY 07981 . (201) 386-9400

i ‘. . August 15, 1978
gvL A ¢ FPR-279/878

Mr. Tom Ott, Project Engineer

Stone & Webster Engineering Corporation
Box 5200

#3 Executive Campus

Cherry Hill, New Jersey 08034

Dear Mr. Ot1:

Pr int to our telephone conversation of today, I am enclosing sales and technical
h.oimation on Apollo's fuel stabilizer, SDi-35. The recommended treatment rate for
the long-term storage of #2 fuel oil is 1:2000, on a volume basis.

SDI-35 is a multicomponent treatment, which prevents oxidation of the fuel oil and
ihe formation of gums and tars that would plug fuel lines and fuel filters. The water '
emulsifier component keeps any water contamination suspended in the fuel oil and
prevents it from settling out in the bottom of the tank, where rusting could occur.
SDI-35 also contains agents to prevent storage tank corrosion and biotic growth in the
fuel.

For more specilic tank corrosion problems, attached is literature describing SDI-3R
and SDI-14, Apolio's tank cerrosion inhibitors. The application of either of these two
products would be made pending the evaluation of a specific fuel 0jl. Should there be
an instance of abnormai tank corrosion, you may wish to consider one of these
products.

Should you require additional technical information or information on pricing, please

do not hesitate to give me a cali.
< Jeal [t

¢
“ . Paul Russo
Marketing Coordinator
Fuel Treatments

FPR:ann v
Encls. 6"72/



a l]ﬂ"" | SDI-3R and SDI-14
" - . Distillate Fuel Oil Stabilizers - Antioxidants - and Dispersants

L :iMICAL CORP.

3 SOUTH JEFFERSON ROAD

WHIPPANY NEW JERSEY 07981
001) 368400

THE PROBLEM

Trace amounts of metal contaminants in disti’iate fuel oils can catalyze an oxidation
reaction in the fuel, causing it to develop gums and tar which coat precombustion
filters, interrupting fuel flow. These same residues may pass through the filter and
end up as carbonaceous deposits on burner tips and turbine blades. Fuel oil oxidation
productz (tars and gums) are also acidic and "stick" to metal surfaces, to which they
are attracted, creating localized corrosion. Pluggage may also occur in fuel transfer
lines as build-up occurs.

THE SOLUTION

Apollo's multifunctional precombustion additives, SDI-3R and SDI-14, effectively deal
with distillaie fuel stabilization requiremerits in three ways:

| Their metal deactivator removes dissolved metals like copper which
catalyze oxidation. I

2. Their antioxidant component serves as a free radical scavenger, picking
up OH radicals which occur naturally in fue! from water contamination,
dissolved oxygen, and ultraviolet radiation. These "radicals" arc the
source of continuing oxidation in the oil.

3. Their dispersants maintain uniform flow characteristics preventing
accumulation of rust and biological sludges.

SDI-3R represents, then, a comprehensive means to achieve distillate fuel stability
and quality maintenance for light oils used for coal unit start-up and on peaking oil-

fired boilers.

On gas turbines, SDI-14 is the product of choice. It is an ashless organic equivalent of
SDI-3R and is used with the (virtually ashless) high grade turbine fuels such as JPA-4

and kerosene.

Toes OOCUMINT IS THE PROPERTY 8F
APOLLD CHEMICAL CORPORATION WHIPPANY N
ASO 15 80T TO 8 REPRODULED OR UBED ) 5 FURNIEN ARV WP ORMATION F DR MAK WG OF
DRAWISGS OR LOPARATUS LECERT WHERE PROVIDID FOR BT AGREEMERT T BAID COMPARY




SDI-35

PROBLEMS | BACTERIA BUILDUP? WATER IN FUEL LINE?
OF... PLUGGED FILTERS? RUSTING OF FUEL TANKS?

CLOGGED SCREENS? “NO-HEAT” CALLS?

1ILONG TERM STORAGE FUELS /MILITARY FUELS / MISSILE STATIONS / STANDBY RESERVE FUELS
EMERGENCY DIESELS / GAS TURBINE FUELS / MARINE RESERVE FUELS
INTERRUPTIBLE FUELS / DIESEL FUELS & DOMESTIC FURNACE OILS

¥ APOLLO SDI-35 is the accep-
ted product of the military, the
refineries and the major
utilities t0 keep stored fuel in » r e
“refinery-fresh” condition. v

BB PROTECTS FUEL STORAGE TANKS KEEPS STORED FUEL OILS
AGAINST corrosion « Bacterial Destruction sn|'35 REFINERY-FRESH UP T0 10 YEARS
' a;:ggregrggzh?il « Acid Build-up
s~y COMPLETELY ELIMINATES COSTLY
g ASSURES INSTANT START-UP OF  (PSTREET:) WASTAGE PROBLEM OF DUMPING
(1] 1] EMERGENCY DIESELS, GAS TURBINES “AGED"FUELS

AUXILIARY POWER SOURCES
o/ Vg ’ CURRENTLY IN USE BY MILITARY

TTTRRN APPROVED FOR USE IN STCTT COMMANDS AND PRIVATE
111 B 1+ BELL SYSTEMS NATION WIDE 5DI-33 TELECOMMUNICATIONS SYSTEMS

Qacc APOLLO CHEMICAL CORP. 250 Delawanna Avenue, Clifton, New Jersey 07014 Tel. (201) 472:5400
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- . MULTIPURPOSE FUEL CONDITIONER
CHEMICAL CORP. * For Standby Fuels
] m‘m‘ » For Regularly Burned Fuels
(201) 4725400

" APOLLO CHEMICAL SDI-35

FOR USE WITH: Diesel Fuels, Kerosene, Furnage Oils, Jet Fuels,

#4 Oil and Bunker C

A preservative additive to keep the standby fuels in “ready-to-fire”” condition.
Standby fuels are routinely inhibited with this product on an annual basis to
keep the fuels in “refinery fresh” condition. The additive has been proven to
have the capability of keeping such fuels stable as long as 10 years, when
reinhibited annually.

MULTIFUNCT!IONAL COMPONENTS:

(1) Stabilizer - to prevent the formation of organic sludge.

(2) Dispersing agent - to prevent settling out of any sludge.

(3) Rust preventive agent - to protect the storage tanks in the water bottom
layer, as well as in the air layer above the fuel oil.

(4) Metal Deactivatcrs and Metal Suppressing A gents - to retard the oxidation
and poiymerization of the fuel as a result of trace amounts of copper that
may be present in the fuel.

(5) Water absorptive agent - to keep trace amounts of water dispersed in the
fuel and prevent burner flameout.

(6) Bactericide agent - to prevent bacteria and slime formation and to destroy
any existing organisms. The excellent rust protective properties of the fuel
conditioner also prevents bacteria from gaining a “foothold” in the fuel

storage tanks.

GENERAL PURPOSES OF SDI-35:

Apollo SDI-35 will maintain the fuel oil in refinery fresh condition even for
extended periods of time. By proper reinhibition of the fuels, storage stability
of as much as 10 years can be obtained. This is purticularly important for
standby fuels to be used with emergency diesels or gas turbine generators.

DISPERSANT & PENETRATING SOLVENT:

Apollo SDI-35 is a penetrating solvent and dispersant for gums, varnish and
hard carbon buildup. It will:

(1) Disperse sludge in fuel tank.
(2) Prevent layering (sludge-out) in #4, #5 and #6 oils.
{3) Clean fuel preheaters, filters and screens.

{4) Clean burner tips.
(5) Promote uniform atomization.

O



C

SDI-35 FOR USE WITH DISTILLATE FUELS:

The petroleum refiners in preparing diesel fuel or #2 furnace oils add suf-
ficient stabilizer to the fuel to protect it during the summer months, or at
least until it is delivered to the fuel oil dealer or the consumer. However, the
amount of stabilizer added to the fue! oil is limited.

It is even more important to note that the refiner is not primarily concerned
with tank rusting or tank failure from long term storage.

Water-soluble inhibitors interfere with the storage stability of the fuel, and

" should not be used.

In order to keep stored fuel in “refinery fresh” condition, it is necessary that
a supplementary inhibitor be added to the fuel.

The advantages of the SDI-35 inhibitor where used routinely with distillate
fuels are:

(1) Prevents tank failures due to rusting. It is estimated that an average
lifetime for a fuel storage tank for distillate fuel is 5 to 10 years. The
additive should extend this period to 10 to 20 years and indefinitely
when treatment is started with a fresh tank.

{2) Less maintenance ic required since the fuel is always in ready con-
dition for firing. The screens and nozzles require less frequent
cleanout on a continually used basis and the lifetime of the Fulflo
filters is extended from one ye _r to three years.

(3) Permits savings in fuel costs by making it possible to substitute lower
cost #2 fuel oil in piace of kerosene or diesel fuel.

To the above directly realizable economic advantages, one should consider the
expenses that occur when a furnace is not operating correctly and loss of
power results therefrom. Even if the inhibitor is viewed as & preventive pro-
tection against potential failures, it pruvides a significant margin of safety.

USES WITH HEAVY FUEL OILS:

Te SDI-35 can also be used with #4 fuel oils and residual fuel oils where advan-
tage can be taken of its dispersing properties. It will prevent sedimentation as
well as settle-out.

Residual fuels are manufactured today as a cutback of still bottoms with
cutter stock. There are strong tendencizs for settie-out to occur. This can be
prevented by the use of SDI-35.
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POUR POINT DEPRESSANT:

Apollo SD!-35 often functions as a pour point improver for #4, 5 and #6
oils, although its effect is unpredictable. Generally it improves the pump-
abilities of the fuels at low temperztures and will stabilize the pour point. In
some cases reductions of up to 40° F. pour point have been noted.

DISPERSANT INHIBITOR:

Apollo SDI-35 prevents wax and sludge deposits in storage tanks cor. ning
distillate fuels, #4, #5 and #6 oils. It peptizes and disperses sludge deposits.

TREATMENT RATE.

1 gallon/2,000 gallons of fuel oil.

Reinhibit the fuels at yearly intervals at the same rate of 1 gallon per 2,000
gallons.

Any makeup fuel should be reinhibited at the same rate, i.e. each 1,000
galloris of makeup fuel will require 2 quarts of SDI-35.

Overtreating will not adversely affect either the storage, the flow, or the
burning properties of the fuel oil. (

CLASSIFICATION & CONTAINER:

NOIB - 55 and 30 Gallon containers, 5 Gallon Pails, 1 Gallon Cans (6 per case),
1 Quart Cans (12 per case), and 1 Pint Cans (24 per case).

RESEARCH » SERVICE «INTEGRITY
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2. System piping i{s protected against corrosion as
follows:

a) Buried piping is coated with coal tar enamel
that conforms to the American Water Works
Association Standard C203 (ref 3).

b) Piping not buried is protected by a zinc-rich
primer and a polyurethane finish coat.

3. The exterior surface of the storage tank is shot
blasted in accordance with the Steel Structure
Painting Council (SSPC) standard SPG (ref 4). The
surface is then coated with zinc-rich epoxy primer
followed by a top coat of coal tar epoxy that
conforms to the SSPC-PAl standard (ref 5).

4. The storage tank is located in a dry sand-filled,
concrete vault and is not exposed to groundwater.

S. A diesel fuel oil stabilizer, such as SDI-35, is
added to the fuel o0il storage tanks to prevent
oxidation of the fuel oil and the formation of gums
and tars that could plug fuel lines. The water
emulsifier component of SDI-35 keeps any water
contamination suspended in the fuel o0il and
prevents it from settling out in the bottom of the

tank. SDI-35 also contains agents to prevent
internal storage tank corrosion and biotic growth
in the fuel.

6. The tanks are kept normally full to minimize air
contact with tank surfaces.

The fuel o0il forwarding filters described in Section
9.5.4.2.3 are designed to remove any sediment that might be
stirred up during refueling.

Plant operating procedures require staggered refill of the
diesel fuel o1} storage tanks and the following
considerations when filling during required diesel generator
operation. The day tank is verified to be full prior to
refilling its associated fuel oil storage tank. Refill is
at a controlled rate to minimize turbulence in the storage
tank and is initiated in sufficient time to allow sufficient
settlement prior to refilling the next tank. Confirmation
of day tank fill capability without fuel oil filter clogging
is required before the next storage tank is refilled.
Further, the storage tanks for the standby diesel generators
are filled before the HPCS storage tank.

9.5-24
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Water levels in the fuel o0il storage tanks are checked
periodically. Water-finding paste may be introduced through
the sounding tube as a visual method of measuring the water
level. In addition, the diesel fuel o0il is samp led
periodically as described in Section 9.5.4.4. Should the
water level be excessive, water is removed through a drain
line located in the bottom of the tank.

The diesel generator fuel oil storage tank is located in a
dry sand-filled, concrete vault on the lowest level of the
diesel generator building, as shown in Fig. 1.2-28. The
diesel generator building is protected against the effects
of groundwater and flooding. The design provides for all
vents, fill lines. and manholes to be above the PMF
elevation or properly sealed against any possible water
leakage.

With a monthly testing of each diesel generator, it is
expected that a maximum of 400 cu ft of air could be present
at any time during the month in each fuel oil storage tank.
The location and climatic conditions are such that the
temperature of the storage tanks can be expected to be
ralatively high with respect to the dewpoint. This results
in a negligible amount of water vapor being condensed in the
tank. Condensation is estimated at less than 1 gpd.

9.5-24A
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the buses are still connected to either the preferred or normal station
service transtformers.

Unit 1 has three diesel generators: 1EGS*EG1A, 1EGS“EG1B, and 1E22%*S001G1C.
Diesels 1EGS*EG1A and 1EGS*EGIEB are devoted to safety-related equipment as
shown in Fig. 8.1-6. Diesel 1E22*S001G1C is devoted exclusively to the
HPCE system, which is described in Section 8.3.1.1.3.6.2.

8.3.1.1.3.6.1 Standby Diesel Generators

8.3.1.1.3.6.1.1 Description

Each standby diesel generator is physically independent, located in 2
building structure designed to withstand earthquakes and to protect the
standby diesel generators against tornadoes, floods, hurricanes, and
tornado-generated missiles (Section 3.8). Within the protected structure,
each standby diese! generator, including its associated starting equipment
and other auxiliaries, is installed in a separate room of a Seismic
Category I building so that an incident at one generator will not
physically or electrically involve the others. Each standby diesel
generator is provided with a separate missile-protected combustion air
intake, room air intake and discharge, and diesel engine exhaust opening.

Seismic qualification of the standby diesel generators and associated
equipment is discussed in Sections 3.9.2.2A and 3.10A. Environmental
qualification is discussed in Section 3.11 and in the separate

Environmental Qualification Document (EQD). In addition, the standby
diesel generators can provide full rated load when subjected to extreme
atmospheric conditions (e.g., due to a hurricane or tornado. The

probability of a tornado striking a point on the site is low, about once in
3415 years, as discussed in Section 2.3.1.2.4).

Each standby diesel generator is provided with an independent fuel oil
system consisting of a day tank with fuel capacity for 1-hr minimum
operation at required load, and one 100 per-ent capacity Class 1E fuel oil
transfer pump for automatically filling the day tank from its respective
storage tank. One fuel oil storage tank for each standby diesel generator
supplies fuel for continucus operation at its rated capacity for 7 days
(Section 9.5.4).

Each standby diesel generator unit is provided with two independent and
redundant air starting systems with separately powered air compressors to
furnish air for automatic and manual starting. The starting systems for
each standby diesel generator includes electrically driven compressors,
primary air tanks, reserve air .anks, and necessary gears and valves for
cranking the engine. The two starting systems (the HPCS diesel's air
compressors are described in Section 8.3.1.1.3.6.2) are arranged so that
failure of one will not jeopardi:e proper operation of the other. Each
train of the starting system is capable of at least eight cranking cycles
without the assistance of outside power. The time required by each air
compressor to recharge its tank from minimum starting air pressure to
operating air pressure is approximately 30 minutes. Each standby diesel
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engine is provided with cooling by means of a shell and tube heat exchanger
cooled by water from the SSW system. Each generator is a self-cooled air-
ventilated unit. All necessary auxiliaries directly associated with each
standby diesel-generator unit, such as ventilating fans, battery chargers,
fuel oil transfer pump, etc, are powered from their associated standby
buses. Electrica! power for starting and control is supplied from the 125-
V de system associated with that generator. Safety-related piping andl
valves subject to freezing are electrically heat traced and thermally
insulated.

8.3-9A



The standby diesels for EGS"EG1A and 1EGS*EG1B are Transamerica Delaval
Inc. type DSR 48 and provide 4889 bhp in continuuus duty. The synchronous
generators were manufactured by Electric Products Division Porter.

The rating of each standby diesel generator is determined from plant design
and power requirements and has the capability to ensure proper starting and
operation of all required motor loads without excessive freguency or
voltage drop. The rating of each of the standby diesel generators is based
on the maximum required coincident loads during the unit design basis
accident (DBA) in accordance with Regulatory Guide 1.9, except for the HPCS
diesel. The philosophy applicable to the sizing of the HPCS diesel is
defined in Section 8.3.1.1.3.6.2. '

The rating of the stardby diesel generator sets are as follows:

Standby Standby
Diesel Generator Diesel Generator Time
1EGS*EG1A 1EGS*EG1B (hr)
3,590 kw 3,500 kw 8,760
3,850 kW 3,850 kW 2

The 8,760-hr rating is on continuous duty under normal maintenance. The
diesel generators are capabie of supplying 10 percent in excess of their
8,760 hr rating, at rated voltage and frequency for any 2 hours out of any
24 consecutive hours of operation.

No de-rating is required for operation of the standby diesel generators for
ambient temperatures up to 125°F or for ambient atmospheric pressures down
to 20.58 inches Hg-absolute (10.1 psia).

The standby generator and the 4.16-kV preferred station service system are
manually synchronized during periodic testing or upon restoration of
preferred power. 1f any safety-related switching equipment fails to
operate automatically, manual operation is possible, remotely in the main
control room or at the standby diesel generator control room. Except for
sensors and other equipment that must be directly mounted on the engine or
associated piping, the controls and monitoring instrumentation are
installed on free-standing floor-mounted panels located in a vibration-free
floor area.

8.3.1.1.3.6.1.2 Starting and Loading

The standby diesel generator sets are designed for independent operation,
but they may be operated in parallel with the plant auxiliary system for
exercising and test purposes. Standby buses 1ENS*SWGIA and 1ENS*SWG1B are
normally continuously energized from the preferred station service
transformers. Standby bus 1E22%S004 is normally continuously energized
from the normal station service system. The standby diesel generators are
started upon receipt of an undervoltage signal from the standby bus source,
upon receipt of a LOCA signal or on manual signal from the main control
room. The automatic transfer of each standby bus to its standby generator
is done only on loss of voltage measured »n the standby &.16-kV bus.
Transfer is accomplished by opening both the normal and preferred station
service transformer supply circuit breakers and closing the standby
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generator's circuit breaker when the generator is at proper voltage and
fraquency.

Low voltage on a standby bus automatically disconnacts all &4.16-kV motor
loads on the bus. Sequencing of loads supplied from the standby diesel
generators is required to prevent exceeding the motor starting and load
pickup capability of the standby diesel generator. Provisions are made for
automatic sequencing of all loads in accordance with Table 8.3-2. Other
loads may be connected by the station operators (by manually controlled
breakers) when load conditions permit. There is no automati: load shedding
of the standby &4.16-kV buses when power is furnished by the standby diesel
generator.

The load sequencing control for the onsite and offsite power sources for
River Bend Station utilizes individua' timers and permissive circuitry for
individual feeder breakers being sequenced on standby buses. Although
there is a logic which ties the operation of the entire load sequencing
scheme together, failure of one or more breaker timers or permissive
circuits to operate does not prevent other breaker timers and permissives
from performing their intended functions. Timers and permissives are
located in qualified switchgear and relay panel enclosures for the breaker
they control. There are no credible sneuxk circuits or common failure modes
in the sequencing design that could render either the onsite or offsite
power sources unavailable.

An emergency demand start signal overrides all other operating mocdes
including test and returns control of the diesel-generator unit to the
automatic load sequencing system.

The standby diesel generator incorporates two modes of control, OPERATIONAL
and MAINTENANCE.

a. In the OPERATIONAL mode the diesel starts and comes up to speed when
either of the following conditions is present:

1) A MANUAL START SIGNAL generated from the local cont >1 panel and
the units entire protective system is reset.

2) An EMERGENCY START SIGNAL generated by either a LOCA signal or a
sustained bus undervoltage or by depressing emergency START push

button in the main control room. Except for overspeed and
generator differential, no other diesel generator protective
device is functional under emergency start conditions. The

emergency start overrides all other conditions, s3uch as manual
running, test, tripping on fault (other than overspeed or
generator differential) and returns the unit to rated speed.
(Refer to Section 8.3.1.1.4.1)

b. In the MAINTENANCE mode only the engine ROLL pushbutton on the local

panel is operative. This feature permits cranking the diesel without
effecting a start.
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¢. The standby diesel generators may be tested while in the operational
mode by manually starting the engines and manually closing the circuit
breakers connecting the standby diesel generators to the bus. In this
manner, the standby diesel generators can be tested under loai while in
perallel with the grid.

Should the grid go to an undervoltage or underfrequency condition, the
circuit breakers iu the Fancy Point Substation trip a.d deenergize the
circuit feeding the preferred station service transformars. The pilot
wire system also initiates a trip of the &.16-kV circuit breaker
between the preferred station service transformer and the bus. With
the preferred or alternate supply breakers in the open position, the
generator setting would switch from the parallel operation mode to the
isochronous mode, and the standby diesel generator picks up the entire
load of the standby 4.16-kV bus.

The standby diesel generators are capable of running uniocaded for 7 days
without degrading the performance or reliabilicy of the engine. The
manufacturer has demonstrated this capability with a special no load
endurance test.

8.3.1.1.3.6.2 High Pressure Core Spray Power Supply System
8.3.1.1.3.6.2.1 Description

Fig. 8.3-3 shows the HPCS power system simplified one-line diagram
electrical arrangement, power distribution, protective relaying, and
instrumentation for the HPCS power system,

The HPCS power supply system is self-contained except for the initiation
signal source and access to the preferred source of offsite power through
the plant ac power distribution system. It has a dedicated diesel
generatcer, 1E22%S001GIC and is operable as an isolated system independent
of electrical connection to any other system.

The HPCS diesel 1E21*S001G1C is 2 Stewart and Stevenson EMD 20645-E4, 20-
cylinder, vee type. It provides 3600 bho in continuous duty. The
synchronous generator was manufactured by Ideal. This SM-100 mcdel has an
8,760~hr rating of 2600 kW, and a 2,000-hr rating of 2850 kW.

Seismic qualification of the HPCS diesel generator and associated equipment
is discussed in Section 3.9.2.2B and 3.10B. Environmental qualification is
discussad in Section 3.11 and in the separate Environmental Qualification
Document (EQD).

The standby auxiliary equipment such as heaters, air compressor, and
battery charger are supplied from the same power source as the HPCS motor.

Voltage and frequency of the HPCS diesel generator is compatible with that
available from the plant ac power system.
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QUESTION 430.79 (9.5.5)

Section 9.5.5 indicates that the function of the diesel
generator cooling water system is to dissipate the heat
transferred through the (1) engine water jacket, (2) lube
0oil cooler, (3) turbocharger after-coolers, and (4) governor
lube o0il cooler. Erovide information on the individual
component heat removal rates (btu/hr), flow (lbs/hr) and
temperature differential (°F) and the total heat removal
rate required. Also provide the design margin (excess heat
removal capacity) included in the design of major components
and subsystems. (SRP 9.5.5, Part III, Item ).

RESPONSE

The response to this request io'—tho—ﬂﬁGS—déono%—gonorobor
is provided in revised Section 9.5.5.2
.saadb9-d&oooL—-goaocotoo-u444-—bo—-poou&dod—by—tho—ond—o‘
B T

and Tables 9.5-3 and 9.5-6.

The heat dissipated by the governor lube oil cooler is insignificant
(less than 1% of the total), and is therefore not included in
Table 9,5-6.

[Note : The lube o0il cooler is described in Table 9.5-3]

Amendment 11 Q&R 9.5-21 January 1984
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bypassing the heat exchanger for fast engine
warmup.

3. One water expansion tank (approximate capacity of
84 gallons) for the HFCS DGCWS and one jacket water
standpipe (approximate capacity of 225 gallons) for
the standby DGCWS.

4. One electric immersion heater, thermostatically
controlled to maintain the engine jacket cooling
water during periods wnen the diesel is not running
at a temperature which allows easy starting.

5. One ac motor-driven water circulation pump, for
moving the water through the jacket cooling water
system when the engine is nct running for the
standby diesel generator only.

6. One heat exchanger suitable for maintaining the
engine jacket cooling water at the desired
temperature. It is of the shell and tube type with
the jacket water flowing through the shell and the
plant standby service water flowing through the
tubes .

Component data for the staadby DGCWS is shown in Table 9.5-
6. The standby DGCWS is a completely self-contained loop,
with a vertical standpipe located as shown in Figure 9.5-12.
The standpipe is not a pressure vessel; it is an atmospheric
vessel, vented to atmosphere. The standpipe provides the
flooded suction for the jacket water pumps, acts as a system
vent point for de-aeration of the jacket water, provides the
point for jacket water system heating and control, and is
the system fill and drain point.

The standby DGCWS provides a total cooling water capacity of
approximately 725 gallons which is adequate to maintain the
required pump NPSH. Water leakage from the system is not
expected, and thus no makeup needs are anticipated for seven
days of continuous operation at full rated load. Any loss
of water is noticed through routine checks of the standpipe
sight glass. Jacket water low level is alarmed in the
standby diesel generator control room, and activates a
common trouble alarm in the main control room tc alert the
operator of abnormal conditions. Makeup water, if needed,
is provided from the makeup water system (Section 9.2.3 and
Figure 9.2-3b).

The HPCS DGCWS is a completely self-contained closed ioop,
with an expansion tank. The DGCWS can be vented to ensure
that the entire system is filled with water. Surfaces of
vent lines in contact with water will resist corrosion
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becsuse the water used is deminer:lized, and treatod. Each
time the engine is run, all parts ,f the cooling system are
wetted with inhibitor which provides a protective coating
inside the pipes. Running the engine once a month will
provide adequate corrosion protection, and no decrease in
cooling system life is anticipated. This design precludeas
piping exposure to air and its associated cor:osion.

The HPCS cooling water system provides a total cooling water
capacity of approximately 318 gallons which is adequate to
maintain the required pump NPSH. The system does not
require makeup water unless it is lost through seepage,
leakage or the pressure relief cap. Any loss of water is
noticed through routine checks of the expansion tank sight
glass and is manually replaced when necessary through the
filler opening at the top of tne expansion tank. However,
no wakeup needs are anticipated for seven days continuous
operation of the HPCS diesel engine at full rated load.

The HPCS diesel generator cooling water system has & built-
in provision to assure all ccoponents and piping are
completely filled with water by having two system high point
vents, one coming off the manifold, and the other coming off
the water side of the lube o0il cooler. These high point
vents are attached directly to the cooling water expansion
tanks to maintain the closed system. In addition, there is
a low positive pressure in the system from the engine driven
water circulating pump, which helps drive out any entrapped
air in the system. Thus, the air is purged from the system
piping once the engine is running and attains rated speed




TABLE 9.5-6

STANDBY DIESEL GENERATOR COOLING WATER SYSTEM COMPONENTS

Jacket Water Pumps

Type: Centrifugal

Quantity: 1 per Diesel Engine (Engine Driven)
Capacity: 900 GPM

NPSH: 15 Feet

TDH: 110 Feet

Jacket Water Cooler

Type: TEMA Class R ASME Section III, Shell & Tube
Duty: 12,030,000 BTU/HR

Design Conditions (Plant)
Tube Side - Cooling Water

a. Inlet Temperature: 95 F
b. Outlet Temperature: 129 F
c. Flow: .70 GPM
Shell Side - Engine Jacket Water (Note)
a. Inlet Temperature: 175 F
b. Outlet Temperature: 144.9 F
¢c. Flow: 800 GPM
Heat Removal Design Overload Margin: 110%

Jacket Water Standpipe

Nuantity: 1 per Diesel Engine

Type: Vertical

Capacity: 225 Gallons to Fill

Engine: 500 Gallons to Fill from J.W. inlet to J.W. outlet

Jacket Water Heater

Type: Flanged Immersion
Quantity: 1 per Standpipe
Output: 48 KW (3 Phase/60 Hertz/460 Volts)

Jacker Water Keepwarm System Circulating Pump

Type: Centrifugal
Quantity: 1 per Diesel Engine
Capacity: 50 GPM

NPSH: 15 Feet

TDH: 50 Feet



Turbocharger After-Conlers

Duty: 3,695,000 BTU/HR
Jacket Water Jlow: 450 GPM

Jazket Watir Infet Temperature: 150 F

Jacket Waier Outiet Temperature: 165 F

Heat Removel Design Margin: 10%

Note: Data listed is for engine at full load cperation,
stabilized nominal full load temperature.
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bvpassing the heat exchanger for fast engine
warmup .

¥, One watei expansion tank (approximate capacity of
S+ gallons) for the HPCS DGCWS and one jacket water
standpipe (approximate capacity of 225 gallons) for
the standby DGCWS.

4. Oue electric fammersion heater, thermostatically
controlled to maintain the engine jacket coovling
water during periods when the diesel is not running
at a temperature which allows easy starting.

. A One ac motor-driven water circulation pump, for
moving the watei through the jacket cooling water
system when the engine is not running for the
stancby diese¢l generator only.

6. Ose heat exchanger suitable for maintaining the
engine jacket cooling water at the desired
temperature. it is of tie shell and tube type with
the jacket water flowing through the shell and the
plant standby service water flowing through the
tubes.

Component data for the standby DGCWS is shown in Table 9.5-
6. The standby DGCWS is a completely self-contained loop,
with a vertical standpipe lccated as shown in Figure 9.5-12.
The standpipe is not a pressure vessel; {t is an atmospheric
vessel, vented to atmosphere. The standpipe nrovides the
flooded suction for the jacket water pumns, acru as a system
vent point for de-aeration of the jackat water, provides the
point for jacket water systam l.eating and control, and is
the system fill and drein noint.

The staadby DGCWS provides & total cooling water capacity of
approximately 725 gallowis which is adeguate to maintain the
requirad pump NPSH. Water leakage from the system is not
expected, and thus no makeup needs are anticipatad for seveun
days of continuous operation at ful] reted load. Any loss

of water is noticed through r~ ‘. thecks of the standpipe
sight glass. Jacket wats ~ 'evel is alarmed in the
standby diesel generat " yoom, and activates a
common trouble alarm 1 control room to alert the
operator of 2bnormal coun. itio: Ma: sup water, if needed,

is provided from the makeup .ater sysvem (Section 9.2.3 and
Figure 9.2-3b).

The HPCS TI'GCWS is a completely self-c..tained ciosed loop,
with an expansion tank. The DGCWS can be vented to ensure
that the entire syster is filled with water. .urfiaces of
vent lines in contact with water will resist corros -n
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because the water used is demineralized, and treated. Each
time the engine is run, all par’s of the cooling system are
wetted with inhibitor which provides a protective coating
inside the pipes. Running the engine once a month will
provide adequate corrosion protection, and no decrease in
cooling system life is anticipated. This design precludes
piping exposure to air and its associated corrosion.

The HPCS cooling water system provides a total cooling water
capacity of approximately 318 gallons which is adequate to
maintain the required pump NPSH. The system does not
require makeup water unless it is lost through seepage,
leakage or the pressure relief cap. Any loss of water is
noticed through routine checks of the expansion tank sight
glass and is manually replaced when necessary through the
filler opening at the top of the expansion tank. However,
no makeup needs are anticipated for seven days continuous
operation of the HPCS diesel engine at full rated load.

The HPCS diesel generator cooling water system has a built-
in provision to assure all components and piping are
completely filled with water by having two system high point
vents, one coming off the manifold, and the other coming off
the water side of the lube 0il cooler. These high point
vents are attached directly to the cooling wate:r expansion
tanks to maintain the closed system. In addition, there is
a low positive pressure in the system from the engine driven
water circulating pump, which helps drive out any entrapped
air in the system. Thus, the air is purged from the system
piping once the engine is running and attains rated speed.

9.5-28A
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ENGINE COOLANT

DESCRIPTION

Coolant is circulated throughout the engine to
provide the means for heat transfer from the engine
components. Water, corrosion inhibitor and, in
some appiications, antifrecze are used in coolant
solutions.

Because the functicn of the coolant is sc necessary
to the operating efficiency of the engine, it is
important that the selection of a coolant solution be
carefully considered.

Failure to meet any one of the following requirements
will inevitably result in costly system damage.
Typica! corrosion failures are shown in Figs. 1, 2,
and 3.

COOLANT SOLUTIONS

A coolant suitabie for use in EMD engine cooling
systems musi meet four basic requirements:

l. It must adequately transfer heat energy through
the cooling system.

2. It must not form scale or sludge deposits in the
cooling system.

3. It must not cause corrosion within the cooling
system.

4. It must not deteriorate any of the cooling
system seal materials

These requirements are normally satisfied by
combining a suitable water with a rehable corrosion
inhibitor. Certain operating conditions may dictate
the use of antifreeze-coolant. In this case the basic

requiremerts can be satisfied with a combination of
suitable water and an ethylene-glycol type
antifreeze which contains an adequate corrosion
inhibitor. However, the use of antifreeze involves
special consideration regarding Items | and 3 above
This will be discussed in detaii under “Antifreeze.”

't should be recognized that coolants which perfcrm
satisfactorily in other applications may not be
satisfactery for use in EMD engine cooling systems.
Differences in coolant volume-to-cooling system
surface area ratios, coolant velocities, temperatures,
and the types of materials employved make such
comparisons meaningless.

The formulation of home made inhibitors and
antifreezes is not recommended since such compounds
are difficult to monitor and control. The ready
availability of suitable proprietary products makes
these practices uneconomical and impractizal

Water quality shouid be evaluated whenever a new
water source is to be used, or wheii changes in
existing water sources occur. Likewise, qua'ity of
the coolant solution should be tested when a new
engine is put into service. and at regular intenais,
thereafter. The quality of coolant should always be
known and should be maintained as required.

WATER

The water used in the cooling system of EMD
engines should be of such quality that it does not
contain excessive solids, hardness salts. or corrosive
elements such as chlorides. Water containing these
constituents in undesirablc amounts can either be
softened or de-ionized to make it suitable for use.
Steam condensate is also suitable for use in the
cooling system as an equivalent to distilled water.

*This bulletin is revised and supersedes previous issues of this number.

Areas of change are indicated by vertical bars in the margins.
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Cooling water radiator itube cut apart
and enlarged to show severe corrosion
after approximately 1000 hours oper-
ation. Coolant consisted of fairly soft
well water and an ethylene glycol
antifreeze, without additional inhibitor

This tube was photographed against a
black background. The dark black areas
show complete penetration of the tube
wall.

17144

Fig.1 - Section Of Cooling Water Radiator Tube

Cylinder liner water jumper sectioned
1o show corrosion after approximately
5000 hours operation. Coolant consisted
of hard water, an ethylene glycol
antifreeze and a corrosion inhibitor
which obviously did not provide adequate
protection

NOTE
Severe reduction of tube section
This jumper was removed because
of leakage from several holes
corroded through the tube wail

27148

Fig.2 - Section Of Cviinder Liner Water Jumper

Heat exchanger tubes sectioned to
show corrosion failures after approxi-
mately 6 months operation Coolant
consisted of untreated t.ackish water

17148

Fig.3 - Section Of Heat Exchanger Tubes
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TABLE 1

Determine The Concentrations
Of Chlorides, Sulfates, And
Total Dissolved Solids
In The Water

Chlorides Under 40 ppm, (2.5 Grains/Gal.)
And
Sulfates Under 100 ppm, (5.8 Grains/Gal.)
And
Total Dissclved Solids
Under 340 ppm {20 Grains Gal.).

Determine Tutal
Hardness Of The Water

L
| |

Total Hardness Tota! Hardness
Under 170 ppm Over 170 ppm
(10 Grains, Gal.) (10 Grains 'Gal.)

Soften
The Water

v

Water Suitable For
Use in Coolant

Chlorides Over 40 ppm, (2.5 Grains Gal.)
Or

Sulfates Over 100 ppm, (5.8 Grains Gal.)
0

r
Total Dissolved Solids
Over 340 ppm (20 Grains ' Gal.).

Disull, De-mineralize,
Or De-ionize The Water

Water Suitable For |
Use In Coolant

Water exceeding these limits can cause scale and
sludge deposits, corrosion, or a combination of

these.
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INHIBITOR

CAUTICN
Uninhibited water shou'd never be used to filla
cooling system (even temporarily) because of
the possibility of rapid corrosion and rusting.
This applies to all uninhibited water but is
especially true for distilled, de-ionized, or
demineralized wvaters, including steam conden-
sate. Prior to application, the water should be
mixed with the inhibitor or inhibited antifreeze
which is to be used in the coolant. The use of
soluble oil type inhibitors is not ;ecommended.

Two basic types of inhibitors, chromate and borate-
nitrite, are the most commonly used in EMD
cooling syste 5. Environment resivictions in some
localities have led to the development of a non-
polluting silicate-nitrite inhibitor. It is considered
non-polluting because it does not contain chromium
or boron.

Dry Measaure:
16 Ounces = | Pound = 453.6 Grams
Liquid Measure:
32 Fluid Ounces = | Quart = 0.946 Liter
' Quarts = | Gallon = 3.785 Liters
CHROMATE TYPE

Chromate tyne inhibitors are generally furnished in
the form of pu-vder or pellets. The pH of these
inhibitors, when mixed with water, ranges from 7.5
to 9.0. The recommended inhibitor dosage for an
initial fill is 4.5 grams per liter (0.6 ounce per gallon
{4500 ppm]). Thereafter, the inhibitor concentration
should be maintained above 3.0 grams per liter
(0.4 ounce per gallon [3000 ppm]). Dissolve the
inhibitor in water before adding it t« the ¢ooling
system. When coolant is lost f~om the system, the
makeup coolant should contain inhibitor in the
recommended dosage (0.4 ounce/gallon).

Chromate type inhibitors shculd not be used in
cooling systems containing ethylene-glycol type
antifreeze. The use of chromate with ethylene-glycol
may, under certain conditions, result in an insoluble
sludge forming in the cooling syster.

BORATE-NITRITE TYPE

Borate-nitrite type inhibitors are furnished in the
form of powder, pellets, and liquids. The pH of
these inhibitors, when mixed with water, ranges

-4 .

from 8.5 to 10.0. They alsc contain a dye. which is
distinctive in color and stable at 88° C (190° F). The
recommended inhibitor dosage for the powder or
peliets at the initial fill is 7.5 grams per liter (1.0
ounce per gallon of water [7500 ppm]). Dissolve the
inhibitor in water before adding it to the cooling
sysiem. Thereafter, the inhibitor concentr: tion
should be maintained above 5.€ grams per liter (0.75
ounce per gallon [5625 ppm])). )

T 1e recommended dosage of liquid inhibitor for an
initial fill is 23.4 cubic centimeters per liter (3.0 fluid
ounces per gallon). Thereafter, the inhibitor
concentration should be maintained above 15.6
cubic centimeters per liter (2 fluid ounces per
gallon). When coolant is lost from the system the
makeup coolant should contain inhibitor in the
recommended 15.6 cubic centimeters per liter (2
fluid ounces per gallon) dosage.

SILICATE-NITRITE TYPE

Silicate-nitrite type inhibitors are supplied in liquid
form. The pH of these inhibitors, when mixed with
water, ranges between 9.0 and 11.0. They also
contain a distinctive color dye, which is stable at a
remperature of 88° C (190° F). The recommended
dosage of inhibitor for an initial fill is 23.4 cubic
centimeters per liter (3.0 fluid ounces per gallon).
Thereafter, the inhibitor concentration shou!d be
maintained atove 15.6 cubic centimeters per liter
(2 7luid ounces per galion). When coolant is lost
frosn the system, the makeup coolant should contain
inhibitor in the recommended 15.6 cubic centimeters
per liter (2 fluid ounces per gallon) dosage.

Experience to date has shown that the performance
of this inhibitor is more sensitive than chromates
and borate-nitrites to fluctuations in concentration
levels. Therefere, the concentration of silicate-
nitrite solutions must be carefully monitored during
service. '

Silicate-nitrite type inhibitors are considered non-
polluting because they do not contain chromium or
boron However, federa., state, and local pollution
r=strictions should be investigated before discharging
these inhibitors.

INHIBITOR GUIDELINES

WARNING
Safety and hygienic precautions should always
be exercised when handling corrosion inhibitors
to avoid possible irritation of eyes. nose, and
skin. This is especially important when handling
ct.zomate inhibitors.
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1. The recommended inhibitor concentrations
have been found suitable for most corrosion
inhi*itors. However, the user should always
cor :act the inhibitor suppl:es for recommenda-
tions as 1o the proper concentration level for his
application.

When used in EMD systems, inhibitors should
contain specific concentrations of a strong
tracer element to help determine the degree of
water contamination in lube oil analysis.

It is important that the inhibitor concentration
be determined. Most suppliers are prepared to
furnish a kit for this purpose. Instructions for
EMD recommended laboratory and field
evaluatior appear later in this instruction.

The chemicals in corrosion inhibitors are slowly
depleted in service. The effective life of an
inhibitor depends on such factors as the cooiing
system condition, hours of operations, coolant
and meral temperatures, aeration, and rate of
contamination of the coolant. As a general rule
the coolani shouid be discarded at least
annually, and the cool’ 1g system filled with new
inhibited coolant.

Draining an inhibited coolant from one engine
and reusing in another is not recommended. If
drained ccolant is reused, particular attention
should be given to piping and holding tanks to
ensure freedom from dirt and oil.

Most manufacturers advise against mixing of
different brands of corrosion inhibitors. This
restriction recognizes the fact that some
corrosion inhibitors may not be compatible
with other vrands. This incompatibility may
lead tc foaming, precipitation, or accelerated
corrosion. EMD concurs with the manufacturer’s
advice in this respect.

Prior to fleetwide application of a new inhibitor
formulation, it is advisable to test these
formulations in a few engines. This will
determine whether the inhibitor is compatible
with the operating environment to which it will
be exposed.

ANTIFREEZE
ALCOHOL TYPE

Alcohol type antifreeze is not reccommended for use
in EMD engine cooling systems because of the high
coolant operating temperatures.

M.L 1748
ETHYLENE-GLYCOL TYPE

Where EMD engine cooling systems must be
protected from freezing, ethylene-glycol type
antifrceze is recomnended. This type of an:ifreeze
must contain a balanced blend of inhibitor ingredients
to prevent corrosion. Th's antifreeze also must
contain a distinctive color dye that is stable at a
temperature of 88° C (190° F).

Ethylene-glycol type antifreeze should be used at
concentrations between 33% and 68% by volume, as
required to prevent freezing. Antifreeze concentrations
below 33% do not provide sufficient inhibitors to
give adequate corrosion protection. Using antifreeze
concentrations above 68% will raise the freczing
point and will not provide good heat transfer.
Because antifreeze affects heat transfer rates, it
shou ! not be used without prior consultation with
EMD Service representatives regarding the specific
engine installation and possible engine derating
requirements.

The corrosion inhibitors incorporated in antifreeze
are slowly depleted in service. How long these
inhibitors will remain effective depends on factors,
such as, the cooling system condition, kours of
operation, coolant and metal temperatures, aeration,
and rate of contamination of the solution. Usually
the antifreeze manufacturers recommend using
their products for only one year.

In special applications involving large capacity
systems, such as EMD cngines, the antifreeze
solutions may be usable for a longer period of time.
The customer siiwuid contact the manufacturer for
insiructions which may include periodic tests of the
antifreeze solution by the antifreeze manufacturer.

Chromate type inhibitors should not be used in
cooling systems containing ethylene-glycol type
antifreeze. The use of chromate with ethylene-
glycol, under certain conditions, may result in
insoluble sludge forming in the cooling system.

Fig. 4 depicts the freezing points of typical ethylene-
glycol antifreeze and water solutions. The freezing
peints of specific brands may vary shightly irom
prints shown on the graph. However, the graph is
sufficiently accurate for use in estimating ant:freeze
requirements, regardless of brands.

ETHYLENE-GLYCOL TYPE
WITH DE-IONIZED WATER

Because hardness, total solids, and corrosiveness of
water varies throughout the world, antifreeze
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Fig.4 - Freezing Points Of Aqueous Solutions Of Ethylene-Glycol Antifreezes

contair’ 13 inhibitors and de-ionized water should
be used in aicas where the water does not meet the
standards listed in Table | “Water.” This type of
antifreeze contains the proper amount of ethylene-
glycol to protect the cooling system from freezing to
40° C (40° F).

METHOXY PROPANOL TYPE

The principal advantage of methoxy propanol is
thai oil contamination from coolant leaks is
minimized. The 50% methoxy-propanol-water
mixture, which boils at 98.3° C (209° F), vaporizes
out of the hot lubricating oil and thus does not form
a sludge as would ethylene-glycol.

The di-advantages of using m :thoxy propanol are:
1. Corrcsion Protection
Inhibitors commonly used in ethyiene-glycol

antifreeze have limited solubility in the methoxy
propanol.

2. Freezing Protection

The freezing point depressant characteristics
are not as good as ethylene-glycoi. For example,
a 50% aqueous solution has a freezing point of
-28.3° C (-19° F) as compared with -36.7° C
(-34° F) for a 50% solution of ethylene-glycol.

Fire Hazard

The flash point of a 0% aqueous solution is
47.8° C (118° F). The flash point of the
concentrate is 34.4° C (94° F) ascompared with
132° C (270° F) for ethylene-glycol.

GENERAL COMMENTS

Most manufacturers advise against the addition of
s dplemental inhibitors or additives to either fresh
or used antifreeze solutions. They also advise
against mixing of different antifreeze brands. These
restrictions recognize the fact that some supplemental
inhibitors, additives, and antifreeze brands contain



materials which may not be compatible with the
corrosict inhibitors initially incorporated in the
untifreeze. The addition of these compounds could
increase corrosion in the cooling system. EMD
concurs with the antifrecze manufacturer’s advice.

Some antifreeze manufacturers market inhibitor
concentrates specifically designed for reinhibiting
their antifreeze. These inhibitors are designed only
for their antifreeze and should be added only on
their advice.

Some brands of antifreeze contain anti-leak
compounds which may cause plugging and eventually
reduce the heat transfer qualities of the cooling
system. EMD advises against the use of antifreeze
contairing anti-leak compounds.

FIELD QUALIFICATION TESTS
FOR CGRROSION INHIBITORS
AND ANTIFREEZE
CONCENTRATES

Before a cooling system additive is placed in general
service, field qualification tests should be undertaken
on a sample of both new and old cooling systems.

No inhibitor or antifreeze is considered suitable for
use in EMD engine cooling systems unless it passes
the laboratory glassware tests descnibed below.

CAUTION
Do not place an unqualified additive in general
service. Such additives may cause widespread
cooling system damage, and result in very
expensive repair.

LABORATORY EVALUATION
TESTS

The purpose of the laboratory tests is to ensure
complete water solubility of corrosion inhibitor
ingredients within an at-use pH concentration of 7.5
to 10. (An engine coolant having a pH factor of
approximately 11 will result in erosion-corrosion of
the non-ferrcus metals in the cooling system.)

All corrosion inhibitors and antifreeze concentrates
contain a blend of chemical compounds which
protect metals, common tothe cooling system, from
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corrosion. To ensure adequate protection, these
compounds must be present in the coolant in proper
proportions.

NOTE

It is essential to follow the blending sequence,
especially when using liquid concentrated
formulations. Improper blending sequence or
inadequate reaction time will resu't 1n an
excessive amount of precipitate in the liquid
concentrate and reduce the effectiveness o1 the
inhibitor.

GLASSWARE CORROSION TESTS FOR
INHIBITORS AND ANTIFREEZE

The glassware corrosion test will generally differentiate
between products having good corros:on inhibiting
properties and those which are detrimental to the
metal test specimens. This test must conform with
the standards set forth in ASTM D1384-80
“Corrosion Test for Engine Coolants in Glassware.™
However, the glassware cor:osion test should be
modified to reflect the metals in the EMD cooling
system, and the operational characteristics in the
field. These modifications are as follows:

1. Do not incorporate aluminum in the coupon
bundle, Fig. §, since it is not present in EMD
engine cooling systems. However, red brass
(85% copper - 15% zinc) should be included in
the coupon bundle since this metal is used inthe
cooling system.

Because some inhibitors react differently, the
glassware corrosion test should be performed in
both soft and hard waters. Corrosive water
obtained by adding sodium salts to distilled
water, as specified in D 1384, is considered a soft
water. Hard water containing calcium and
magnesium compounds will often be used in the
engine cooling system, but must be limited to
170 ppm. The laboratory sample of hard water
should observe the same limitation

NOTE

Before conducting glassware corrosion tests on
unknown products, it is suggested that the user
conduct tests on known guality products.
Conducting glassware tests on a quality
product will familiarize laboratory personnel
with the test procedure and the variations
which may be encountered.
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Fig.5 - Arrangement Of Metal Test Specimens

INTERPRETATION OF GLASSWARE
CORROS!ON TEST RESULTS

In general, an inhibitor or antifreeze is consider=d
unsuitable for use in EMD engine cooling systems
when the weight loss of the metal test specimens
exceeds the following recommended limits:

S milligrams
per coupon.

Cast Iron and Steel

20 milligrams
per coupon.

10 milligrams
per coupon.

.......

Brass and Copper

If the weight losses of the metal test coupons do not
exceed the above limits but the coupons show signs
of pitting or crevice-type corrosion, the corrosion
protection properties of the coolant are considered
inadequate. Further, an excessive amount of
precipitate is undesirable. An excessive amount of
precipitate may cause fouling or erosion in the
cooling system.

ELASTO’AER IMMERSION TEST

The elastomer immersion test determines whether
exposure to a corrosion inhibitor or antifreeze

solution will have adverse effects on the elastomeric
seals used in the EMD engine cooling system. This
procedure is a standard compression set determination
utilizing excerpts fiom ASTM D1384, D395
(Method C), and D471 as follows:
APPARATUS

I Container - D1384

2. Condenser - D1384

3. Oil Bath - D1384
Aerator Tube - D1384

Air Supply - D1384

RS B

Two compression set fixtures each consisting
of:

a. Two 60 mm (2-1/4") diameter steel discs
with 10 mm (2/8") diameter holes drilled
into the center of each disc.

b. An8 mm(5’16") threaded bolt for insertion
through drilled discs.

c. An 8 mm (5/16" nut to fit the bolt for
compressing discs tcgether upon tightening.

e



'
7. Several 13 mm (1/27) square spacers of a

thickness necessary to produce a 307 deflection
of elastomers as specified below in “Test
Specimens™ section.

TEST SPECIMENS (Figs. 6 and 8)

Silicone Rubber Seals (See Service Data)

Fluoroelastomer Seals (See Service Data)

TEST SOLUTIONS

The concentration of the engine coolant to be tested
shall be as follows:

1. Corrosion Inhibitor
Corrosion inhibitor shall be mixed with the
proper quantity of distilied water to give the
resulting solution twice the minimum concentra-
tion as specified by the manufacturer.

2. Antifreeze

Antifreezc shall be mixed with distilled water in
the ratio of 505 by volume (1 to 1).

Black - 9317972

25148

Red - B305815

Fig.6 - Usage Reference For Test Sample Seals
PROCEDURE

Cut a 30 mm (1-1/4") length from each of five
silicone rubber and fluoroelastomer seals. Use three
of each seal type in the test for compression set. The
remaining seals will be used for volume change and
durometer hardness change deteimination.
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1. Compression set determination (according to
ASTM D295, Method C), except as follows:

Measure initial thickness of three silicone
rubber seals. Prepare two sets of spacers of
appropriate thickness to obtain a 307 deflection
of the seals. Place the spacers on the flat side of
a steel disc at the outside edges, diametrically
opposed, Fig. 7.

(

8 mm(5/16")

f

e

3 mm(1/8")
Nominal

=
(- - .
| i

60 mm (2-1/4"7)

@ 10 mm (3/8B")

Steel Disc

i!

17149

Fig.7 - Compression Set Fixture And Spacers

Place the silicone seals on the disc allowing
sufficient space between samples. Place the
second disc on top, and insert bolt through the
center holes from the bottom. Carefully tighten
the nut with a wrench, using care not to disiodge
the spacers. Tighten until solid contact is made
between the spacers and steel disc

Repeat procedure outlined above for fluoro-
elastomer seals using the second compression
set fixture,

2. Volume Change and Duro Hardness Change

NOTE
Measure the initial durometer hardness and
initial weight in air and water of the two
silicone seals and the two fluoroelastomer seals
per ASTM D471,
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Place the two compression set fixtures and all
the seals measured for volume change into the
giassware corrosion container which has been
filled with 600 mi of the test solution and insert
the rubber stopper and acrating tube, as
outlined in D-1384. Place the container in the
oil bath heated to 88° C (190° F). Adjust air
supply at a rate of 100 mi/ min. Insert condenser
tube into the rubber stopper.

After 70 hours in the heated oil bath, remove
the container from the bath. Immediately
remove the compression fixtures and disassemble.
Remove the seals from the fixture and allow to
cool on a thermally non-conducting surface,
such as wood, for 30 minutes before measuring

thickness and determining the compression set
per ASTM DJ95.

Allow the volume change samples to remain in
the container (do not drain 2ny coolant). Place
container in a water bath and cool to 25° C
(77° F). After 30 to 60 minutes, remove the
samples from the container, blot the surface, and
quickly weigh in air and then weigh in water.
Measure durometer hardness. Determine
volume change and hardness change per ASTM
D471.

INTERPRETATION OF TEST RESULTS

If the changes in the elastomeric properties after the
immersion tests exceed the limits listed below, the
inhibitor or antifreeze is considered unsuitabie for
use in EMD cooling systems:

Volume change for -
Fluoroelastomer
(EMS 641, Gr .76)
Silicone Rubber
(EMS 644, Gr .71)

0te +10%

Duro hardness change for -
Fluoroelastomer
Silicone Rubber } 0t -10%
Compression set for -

Fluoroelastomer
Silicone Rubber ' 5.

FIELD QUALIFICATICN TESTS
FOR CORROSION INHIBITORS
AND ANTIFREEZE

The glassware corrosion test should be recognized
as a controlled laboratory test. It is possible that a
coolant which appears satisfactory in glassware
corrosion tests may fail in the field. The glassware

corrosion tesi is conducted statically; the final
evaluation of a coolant must be made in the field
where the inhibitor will be subjected to the cooling
system turbulence, heat, and flow rates.

Whenever possible, the recommended concentration
of inhibitor or antifreeze should be tested i.. five new
and five old engine cooling systems. The engines
used in the qualification test should be in heavy duty
service on the highest horsepower units available.
New inlet water jumper lines and inlet deflectors
should be installed on the right bank front and rear
of the NEW engines tested in order to establish a
valid baseline. The engines should be identified as
test units. The first inspection of the cooling system
components should be made 3 months after the
initiation of the tests. This inspection should include
the following:

1. Coolant Sample

Operate the engine for a minimum of 15
minutes before obtaining a representative
coolant sample. Purge the sight glass to remove
any accumulated sediment by draining a
minimum of one quart of coolant. After
sediment is purged from the glass, collect one
quart in a clear, clean glass bottle. Allow the
sample to settle for 24 hours; then inspect the
bottom for sediment.

if sediment completely covers the bottom of the
glass bottle, it may indicate that excessive
corrosion or inhibitor depletion is occurring.
Note the color of both the sediment and the
coolant. (The density of the color dye in the
coolant should be strong enough to indicate the
presence of the inhibitor or antifreeze.) The
inhibitor or antifreeze manufacturer should be
contacted to analyze the coolant to determine
whether there has been excessive depletion of
the inhibitor ingredients.

2. Visual Inspection of Jumper Lines and Inlet
Deflectors

Remove two water jumper lines and inlet
deflectors from the right bank front and rear of
engine. With a strong light, visually inspect the
interior of the jumper lines for corrosion as
indicated by well defined irregular spots or
corrosion products | mm (1/32") or more in
thickness. (Note that the removal of the solid
corrosion products by pickling or abrasion will
reveal pitting.)

Inspect both sides of the deflectors for signs of
pitting which may indicate corrosion-erosion or

- 10 -
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impingement corrosion. Generally, the surface

of the deflectors will have a tarnish coating. If
the surfaces are clean and bright, this condition
may indicate metal deterioration caused by
inadequate inhibitor protection.

. Visual Inspection of the Oil Cooler

Remove the most accessible oil cooler flexible
coupling clamp piate from the oil ring and the
water inlet pipe. With a strong light and
telescoping mirror, inspect the interior of the oil
cooler tubes. Clean bright metal or pitting are
indications of corrosion. Also inspect the top of
the tubes for ercsion (wearing away of the
metai).

M1 1748
4. Visual Inspection of the Water Pump

Remove and disassemble one of the water
pumps. Inspect the carbon seal for excessive
wear, and check the water pump impeller for
bright shiny surfaces which may indicate
corrosion.

INTERPRETATION OF FIELD
QUALIFICATION TEST RESULTS

If there are no indications of corrosion problems
after 3 months, the field test may be continued.
However, the cooling system should be inspected at
3-month intervals in the same manner as described
for the 3-month inspection.

After completion of the 12-month field tests, if the
results are considered satisfactory by EMD. the
corrosion inhibitor or antifreeze can be considered
suitable for use in EMD engine cooling systems.

SERVICE DATA

Silicone Rubber Seals . . . ... ... .....
Fluoroelastomer Seals

....................... 8305815
..................... 9317972

2974 mm = 1
1. £ 008"

Dia

|

Silicone Rubber - 8305815

(Red Seal)
378 mm * 08

0149” = 003" —=| |~

Dia

.

2885 mm * 20
1.136” + 008"

Dia

:

Fluoroelastomer - 9317972

(Black Seal)

anso

Fig 8 - Dimensional Reference For Seal App'ications

e o o A Service Department Publication ¢ ¢ o o
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NEW DESIGN MAIN BEARINGS AND CAPS

Continued in<ervice evaluation and EMD Engi
neering studies have shown minimal advantages,
and possible disadvantages, to be realized in the
application of the "two-tang'' lower main bearing
and associated bearing cap. Consequently, we
have decided to retum to our prior "four-tang"
design.

As a result, the article appearing in Power Point-
ers No. 2P-78 dated March 29, 1978, should be
totally disregarded and be so marked.

PURCHASING & MATERIAL MANAGEMENT
SEMINAR

On October 2, 3 & 4, 1978, Electro-Motive will
present the Fall session of the Purchasing &
Material Management Seminar. All Purchasing &
Material Management personnel are invited to
attend this 3-day seminar heid at the La Grange
plant.

There is a ceontinuing effort to provide our
customers with the most up-to-date information
about Electro-Motive and the services we provide.
The program includes a close examination of the
latest proc- yures for Parts, Warranty, Component
Remanu ..ure, Packaging, and Material Control,
as well as many other Purchasing & Matenal
Management operations.

Plant tours of the key manufacturing areas of
Transmission, Engine, and Locomotive Divisions
are designed to give a good overview of our
manufacturing facilities, as well as follow the
tomplete build-up of equipment. A tour of the
Parts Center Warehouse will include a demonstra-
tion of improved methods in packaging, boxing,
and palletizing.

Pointers

No. 6P-78
AUGUST 16, 1978

A visit to the Fabrication Building will enable
you to observe a warechouse which is completely
automated as to storage and retrieval of stock,
and which stores 13,500 items in 6100 locations
The heart of this system is an electric console
controlled by one operator.

The seminar concludes on Wednesday, October 4,
at 2:00 PM to permit transportation schedules to
be met.

All enroliments for this class are to be directed to
the Training Center at La Grange, lllinois 60525.
Please enroll as soon as possible to ensure ade-
quate accommodations.

ENGINE COOLING WATER QUALITY
AND INHIBITORS

Two things are necessary for proper long term,
maintenance free, operation of the engine cooling
system. The first is an inhibitor to prevent rust
and corrosion of the metals of the engine. The
second is water of good quality to prevent
sediment blockage and scale formation. The use
of an inhibitor and good quality water cannot be
overemphasized. EMD's specifications for inhib-
itors and water quality are stated in M.I. 1748,
Rev. B.

Water hardness, namely dissolved compounds of
calcium ar J magnesium, must be closely checked
and controlled by treating the water to remove
hardness salts. If the hardness salts are ot
removed they will plate out on the hottest
surfaces of the engine. This always happens on
the water side of the fire face of the cylinder
head assembly.

A Service Department Publication e e ¢ o

Electro-Motive Division Of Genarsl Motors L Grange, lllinois 60525
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CONFORMING ANTIFREEZES
The use of antifreezs may require derating of the output of the unit.

Type of Trace
Manufacturer Brand Name Antifreeze | Minimum Allowabie | Maximum Allowable | Element
| CN
1&3) Ethylene
Dow Chemical Co. or Green) Glycol 33% by voluma 88% by volume Potassium
Ambitrol FL
m 1,2,43) Ethylene
Dow Chemical Co. Red) Glycol §2% by volume 52% by volume Potassium
CONDITIONALLY CONFORMING ANTIFREEZES
Type of Dosage Trace
Manufacturer Brand Name Antifresze Minimum Allowable | Maximum Allowable | Element
Monocol 500
(Sno-Flo) Ethylene-
BASF Wyandort (Note 1) Glycol 33% by volume 68% by volume Boron
Prestone |1 Ethyiene-
Union Carbide Corp. {Note 1) Glycol 33% oy volume 88% by volume Boron
Pah-Nol Ethylene-
Union Carbide Corp. (Note 1) Glycol 33% by volume 88% by volume Boron
Ambitro! NTC Propylene-
Dow Chemical Co. (Notes 3&4) Glycol 33% by volume 88% by voiume Potassium
Ambitrol NTF Propylene-
Dow Chemica! Co. (Notes 2.3.44) Glveaol % by volume 68% by volume Potassium
Note 1: Freezing Point: Determine the freezing point with an ethyleneglycol type antifreeze tester,
Note 2: This material is a full-fill antifreeze, no water is needed.
Note 3: This antifreeze may be reinhibited with Ambitrol Inhibitor.
Note 4: Freezing Point: Ethyleneglycol type tester and Dow furnished conversion table.
Lithe In US.A. -4- 8/16/78




CONFORMING CORROSION INHIBITORS

Type of Trace
Manufacturers Brand Name inhibitor Minimum Allowable | Initial Fill Elament
Dearborn Chemical Division | Dearborn 517 Chromate 0.5 oz./ga. 0.6 oz./gal. Chromium
4 Potassium, Sodium,
Nitrite, Potassium,
Dearborn Chemical Division | Dearborn 521 Silicate 2.0 fl.oz/gal. 3.0 fl.oz./gal. Silicon
Borate-
Daarborn Chemical Division | Dearborn 527 Nitrite .75 oz./gal. 1.0 oz./gal. Boron
Borate-
Dearborn Chemiczl Division | Dearborn 528 Nitrite 0.75 oz./gal. 1.0 oz./gal. Boron
Borate-
Dearborn Chemical Division | Dearborn 537 Nitrite 2.0 fi.oz./gal. 3.0 fl.oz./gal. Boron
Dearborn 537 Borate-
Dearborn Chemical Division | (Special) Nitrite 2.0 fl.oz./gal. 3.0 fl.oi./gal. Boron
Nalco 37
(Available
in ball or
. Iverized
Nalco Chemical Co. ) Chromate 0.4 oz./gal. 0.6 oz./gal. Chromium
Naico 39 Borate-
Nalco Chemical Co. (Liquid) Nitrite 2.0 fi.oz./gal. 3.0 fl.oz./gal. Boron
Borate-
Nalco Chemical Co. Nalco 40 Nitrite 0.75 oz./gal. 1.0 oz./gal. Boron
Borate-
Nalco Chemical Co. Nalco 2000 Nitrite 4.0 fl.oz/gal. 4.0 fl.0z2./gal. Boron
Nalco 2100 Borate-
Nal :0 Chemical Co. (Color Red) Nitrite 2.0 fl.oz./gal. 3.0 fl.oz./gal. Boron
: Naico 2102
(Same as 2100 Borate-
Nalco Chemical Co. but Color Blue) Nitrite 2.0 fl.oz./gal. 3.0 fl.oz./gal. Boron

CONDITIONALLY CONFORMING CORROSION INHIBITORS
These corrosion inhibitors have been tested in the EMD Laboratory and found to be satisfactory for field qualification

tests.
Type of Dosage Trace
Manufacturers Brand Name inhibitor Minimum Allowable | Initial Fill Element
Borate-
Dearborn Chemical Civision | Dearborn 525 Nitrite 0.6 fl.oz./gai. 1.0 fl.oz./gal. Boron
Chromate
Drew Chemical Corp. Chromate 2000 (Liquid) 3000 PPM 4500 PPM Chromium
Borate-
DuBois Chemicais IWT 48 Nitrite 5 gal./100 gals. Boron
Borate-
General Blending Co., Inc. G.B. No50 Nitrite 2 fl.oz./gal. 3 fl.oz./gal. Boron
Magnus Division of Economics| Magnus
Laboratory, Inc. Magnatrol No. 3 | Chromate 0.4 fl.oz./gal. 0.6 fl.oz./gal. Chromium
Borate-
Mogu! Corp. Mogul WS-141 Nitrite 2.0 fl.oz./gal. 3. fl.oz./gal. Boron
Nitrite,
Potassium,
Nalco Chemical Co. Nalco 2103 Silicate 2.0 fl.oz./gel. 3.0 fl.oz./gal. Potassium
Nalfloc Limited of England Nitrite- 1 part to .
{Nalco Chemical Co.) Nalfleet 9-131 Silicate 125 parts Sod’
150 Diesel
Coolant Borate-
Norman Chemical Co. Treatment Nitrite 4.0 fl.oz./gal. 5.0 fl.oz./gal. Boron
Borate- Potassium
Dearborn Chemical Division | ENDCOR 4709 Nitrite 2.0 fl.oz./gal. 3.0 fl.oz./gal. & Boron
8/18/78 Je




Mineral deposits on the fire face insulate that
surface, making it more difficult for the head to
transfer heat to the cooling water. With the
reduced heat transfer, the temperature of the fire
face increases. If the scale thickness becomes
great enough and the engine is operated in this
condition at high loads, it is likely that the heads
will develop cracks in the fire face. Once this
occurs, it is likely thst all of the heads will
eventually have to be replaced due to fire face
cracks. Attempts to descale or derust the engine
are likely to offer only temporary relief from the
cracking problem. Cleaning agents that require
neutrzlization, due to their chemical activity, may
also damage other engine components that other-
wise may be unaffected by rust.

Water hardness testing kits are generally available
from some inhibitor manufacturers and from
firms dealing with water softening equipment.

Those customers who operate in areas where
water inhibitors or good water quality is difficult
to obtain, may use a steel holding tank to store

engine maintenance. For applications where space
is at a prerr'um, Goodyear Aerospace Corpora-
tion manufactures a utility tank, Fig. 1, that is a
r.ober bladder that can be rolled up for storage.
Engine cooling water that is contaminated with
oil, through a head Jr liner or other fault, should
not be reused. The following table indicates sizes
that would be most useful to operators of EMD
equipment; these and larger capacity tanks are
available from Goodyear Aerospace Corporation,
Engineered Fabric Division, Rockmart, GA 30153
U.S.A. Telephone 404-684-7855.

DIMENSIONS AND WEIGHT (Nominal)

Size - In.

Tonk Capacity (empty & Filled Dim. Wt Empty

Gals. unrolled)® Inches Lbs.
60 42x56 34 x48x18 20
100 42x68 34 x60x18 23
126 66 x 56 42 x 44 x 27 25
150 56x68 42 x58x27 30
200 56x80 42x70x27 k" I
250 56 x82 42x80x27 3%
300 56 x 104 42 x 94 x 27 44
350 58 x 118 42 x 108 x 27 50
500 68 x 116 49 x 98 x 32 55
750 B0 x 128 65 x 120 x 36 ¥0
900 E 86 x 140 70x122x 38 80
*Add 2" to length and width to sllow for ssams.

Optional Equipment: Tanks up to 200 galions are
available with two tiedown straps. Tanks with a
capacity of 250 gallons or more are availabie with
three tiedown straps.

The following listings are to aid customers in
selecting suitable water inhibitors and antifreezes.
Customers are reminded that being a conforming
product does not constitute an EMD recom-
mendation of that product. It simply meets EMD
specifications and has been satisfactorily field
tested.

Those products that are "conditionally conform-
ing"' should be used only if the customer intends
to comply with the field qualification guidelines
that have been set by EMD. The customer and
the inhibitor manufacturer must assume responsi-
bility for the equipment and the monitoring of
the test if they are going to ficld test the
product.

23232

Fig. 1 - Typical Utility Tank

a/1¢/78
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QUESTION 430.86 (9.5.5) C

In section 9.5.5.3, you state that on standby service the
diesel generator jacket cooling water is maintained at a
constant temperature by circulating the water through a
separate electric immersion heater. Forced circulation is
used on the standby diesel generators, while the HPCS diesel
utilizes natural circulation. Expand this section of the
FSAR to show that these jack:t water heating systems are
adequate to maintain recommended jacket water temperature
for the ~oldest temperatures possible in the diesel
generator building, assuming a failure of the heating
system. If the jacket water heating systems are not
adequate for this purpose, describe the measures which will
be taken to maintain diesel generator availability in the
event the diesel generator building heating system fails.

RESPONSE

B : thi ;  dod—i fana
e

A description of the diesel generator cooling water sy:tem
operation in the standby condition is provided in Section

9:5:5.2.

The RBS HPCS diesel generator is specified to operate at room (:
temperatures ranging from 40 to 122 F. The diesel generator
building HVAC systems are designed to maintain the required
environmental conditions between the minimum and maximum
ambient conditions specified. The design basis thus provides
an ambient room temperature ranging from 40 to 122 F. When the
ambient temperature of the HPCS diesel generator room drops below
declared inoperable as required by Technical SpecificatIons.
An engine low temperature condition will be annunciated in the
diesel generator control room and in the main control room
through a low temperature alarm in the lube o0il system.

To address the concern of HPCS diesel generator operability
with the room temperature below 65 F, GSU will demonstrate,
prior to full power operation, the engine's capability to
start and accept load within 10 sec at an ambient room temp-
erature of approximately 40 F. 1In addition, required monthly
surveillance testing will demonstrate engine start tests over
a range of room temperatures. Additional parameters that
will be moniteored prior to the monthly test include: room
and engine block temperatures on the day before and the day of

Amendment 11 Q&R 9.5-28 ‘ January 1984
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the test, and temperatures of the lube o0il and cooling systems.

An assessment of the impact of ambient temperatures on the
diesel generator starting performaunce will be made by ident-
ifying and trending the frequency of test failures at room
temperatures below 65 F., Visual inspection for wear will be
included in maintenance procedures when the uni. is dismantled
for overhaul.

NOTE: A failure of a DG start test results in increased test
frequency per Regulatory Guide 1.108 and will provide addi-
tional data ooints.

After 24 months of required surveillance testing, an evaluation
of the diesel generator performance during these tests will be
submitted to the NRC Staff along with justification for cont-
inued operation or with proposed design modifications to either
the HPCS diesel generator room HVAC system or to the diesel
generator cooling water system to assure suitable engine pre-heating

and improve starting reliability.

Q&R 9.5-28a
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1.22, setpoint selection, and minimum testing (e.g., Regulatory
GuigesVl.IOB and 1.118) of Class 1lE portions oi the standby .

RBS FSAR

QUESTION 430.69 (9.5.4)

Provide a Adiscuscion of the testing of the diesel generator
fuel o0il storage and transfer system controls and
instrumentation necessary to maintain and assure a highly
reliable system. Define what is meant by "periodically" as
it relates to testing of controls and instrumentation.

RESPONSE

The response to this request is provided in revised|s
Section 9.5.4.4.

Additionally, control lsgic for the diesel generator standby
power support systems (fuel oil storage and transfer
cooling water, starting, lubrication, and combustion air
intake and exhaust systems) is discussed in
Section 7.3.1.1.11. The standby and HPCS diesel generatour
protection systems are described in Sections 8.3.1.1.4.1 and
8.3.1.1.4.2, «respectively. These sections identify those
instruments ard controls located in the diesel generator
control room and in the main control room.

Design criteria and regulatory requirements for calibration,

power support systems are identified in Sections ok iy
1:.3.8, 8.1, ani 8.3.3; Periodic ~ilibration and
surveillance of the controi and protection systems Ior
standby power support sys.ems will be included ir the plant

cperating procedures. gype logic testing will include simulation of
abnormal conditions for which the system is required to generate
signals, i.e. low water temperature, high pressure setpoints, etc.
Thesc signals are shown on Figures 7.3-15, 7.3-16, 7.3-17, 7.3-23
sheets 17 through 28 and 8.3-12.

Amendment 11 Q&R 9.5-11 January 1984
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coordination

of protection. Typical Izt and breaker coordination curves

are provided in Figures 8.3-13a through 8.3-13e.

8.3.1.1.4.1 Standby Diesel Generators

The protection system of standby diesel generators is described as follows
{see logic diagrams, Figure 7.3-23, Sheets 17 through 28):

' 3 The

standby diesel generator is rendered incapable of responding

to an emergency auto start signal during any diesel generator
operational condition (including testing and operation from the
local control panel) by the following conditions:

b.

g.
% The

Diesel control panel loss of control power
Starting air pressure below 150 psi

Stop solenoid 1EGS*SOV24A or 1EGS*SOV24B, for 1EGS*EG1A or
1EGS*EG1B, respectively, energized. The diesel generator
=top solenoid is er~rgized and sealed in whenever the manual
stop pushbuttons are operated, or the diesel generator
primary or backup protection relays are tripped. The stop
solenoid is sealed in to prevent an automatic diesel
generator emergency start occurring before all the diesel
generator controls and protection devices are reset Lo normal
operating conditions. The local control room or main control
room operator can de-energize the diesel generator stop
solenoid by operating the STOP RESET push button provided,
one in each control room.

Diesel in the maintenance mode (includes barring device
engaged)

Overspeed trip device actuated
Generator backup protection lockout relay tripped
Generator primary protection lockout relay tripped

standby diesel generater unit is tripped under the following

conditions during both normal and emergency operation:

a.

b.

Engine overspeed

Both STOP push buttons manually operated. For each standby
diesel generator unit, two pushbuttons are located at both
the main control room and at the local control panel. The
two push buttons are arranged such that the operator must use
both hands to simultaneously operate both push buttons.

Generator differential relay trip

8.3-18




The standby diesel generator unit is tripped under the following
conditions during normal operation only:

a. Generator phase overcurrent
b. Generator reverse power
€. Generator loss of field

d. High jacket water temperature trip

e. High bearing temperature trip

| Low iacket water pressure trip

g. High crankcase pressure trip

h. Trip low turbo oil pressure

i. Trip high vibration

j. Trip high temperature lube oil

Low lube oil pressure trip

Protective functions of each standby diesel generator are
annunciated locally in each of the standby diesel generator
control rooms.

The following alarms are separated into subsystem groups. Each

subsystem group is provided with a "first out" indication as per
Reg. Guide 1.9.

a. Diesel engine lube 0ii subsystem (see Fig. 7.3-17)
+. Lube o0il filter differential pressure high
2. Lube o0il strainer differential pressure high
3. Turbo oil pressure low
4. Lube oil pressure low
5. Turbo oil low pressure - TRIP

&. Lube cil low pressure - TRIP

A CSS e asvas

T

7. Crankcase high pressure - TRIP

8. Lube o0il outlet temperature high

8.3-19




9. Lube oil
10. Lube o0il
11. Lube oil
12. Lube oil
13. Lube 2il
14. Lube oil

b. Diesel engine
1. Fuel oil
2. Diesel

high

- B
4.
6.
&%

inlet temperature high

outlet temperature low
inlet temperature low
tank level high

tank level low

outlet high temperature - TRIP

storage tank level low

fuel oil subsystem (see Fig 7.3-15)

engine fuel oil strainer differential pressure

Fuel oil day tank level extreme low

Fuel oil day tank level extreme high

Fuei oil filter differential pressure

Fuel oil pump-overspeed drive failure

Fuel oil pressure low

“igh

&, Diesel engine jucket water subsystem (see Fig 7.3-23, Sheet 22)

1.

2

[+X
ta
b

Jacket

Jacket

Jacket

Jacket

Jacket

Jacket

Jacket

Jacket

water

water

water

water

water

water

water

water

pressure low

low pressure-TRIP

outlet temperature high-TRIP
outlet temperature high
inlet temperature high
outlet temperature low

inlet temperature low

level low

4 b
start subsystem (zece Fig. 7.

Start air receiver pressure low

8.3-20




The

2. Control air pressure low

3. Diesel start air pressure low

Diesel generator subsystem (see Fig. 7.3-23, Sheets 22 and 28)
1. Standby generator differential TRIP

2. Standby generator fault TRIP

3. Standby generator ground fault

4, Standby generator loss of field

fcllowing standby diesel generator protective functions are

annunciated individually.

b.

0.

P

Control panel space heater failure

Generator space heater failure

Emergency exhaust fan trouble

Auxiliary systems not in autoc

Main bearing oil high temperature TRIP

Fuel o0il strainer differential pressure high
Fuel oil booster pump running

After cooler water inlet temperature high
Bearing device engaged

Diesel start air pressure high

Urnit start failure

Vibration - TRIP

Overspeed - TRIP

4160 Standby bus distribution breakers auto - TRIP
Diesel Generator potential circuit blown fuse

4160 Standby bus undervoltage

In addition tc¢ the above listed annunicators the following standby
diesel generator conditions are also indicated in each diesel
generator control room.

8.3721
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9.5.4.4 Inspection and Testing Requirements

The diesel generator fuel oil supply piping is
hydrostatically tested during construction. All active
system components, instrumentation, and controls are
functionally tested dnring startup and periodically
thereafter, as defined in Regulatory Guide 1.108, Revision
1. The diesel fuel oil is sampled monthly to determine
possible contamination or deterioration of the oil in the
storage tank. The cause of any identified contamiration or
deterioration is identified and corrected as necessary to
assure preper operation of the diesel generators. This may
include using an algae inhibiting additive such as biocides
to prevent the growth of algae and fungi. The diesel fuei:
oil inventory is also periodically checked. The water level
in the diesel generator fuel oil storage and day tank is
checked monthly and after each operation of the diesel when
vhe period of operation is 1 hr or longer, and excessive
accvmulated water is removed immediately.

9.5.4.5 Instrumentation Requirements

Control and protection logic for the diesel generator fuel
oil storage and transfer system is shown in Fig. 7.3-15
{standby and HPCS diesel generators), Fig 7.3-23, Sheets 17
through 28 (standby diesel gencrators), and Fig. 8.3-12
(HPCS diesel generator). Diesel generator protective
functions are further discussed in Section 8.3.1.1.4.

Control switches are provided in each diesel generator
control room for either automatic or manual operation of the
diesel generator fuel oil transfer pumps. Local indicators
are provided for measuring the fuel oil pump discharge
pressure and the fuel oil strainer differential pressure. A
high strainer differential pressure condition activates an
alarm in the dies2l generator control ru.m, as well as a
trouble alarm in the main control room.

The level of each diesel generator fuel oil day tank is
monitored in the main control room from a level transmitter
which provides both 1level control and alarm functions.
During operation in the automatic mode, control logic is
provided for starting and stopping the fuel oil transfer
pump in order to maintain the level inside the day tank
within limits. Failure of either the alarms or the control
function of the level signal annunciates either a 'gross-
failure" or a "card out" alarm in the main control room. In
either case, the fuel o0il transfer pump can still be
manually operated from the diesel generator control room,
thus ensuring continuous fuel oil supply for the diesel. A
low day tank level condition a.tivates an alarm in the main
control room. High and low day tank level alarms are
provided in each diesel generator control room. A high day

9.5=25
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tank level condition Also activates 2 trouble alarm in the
main contre’ room.

Alarms are provided in each diesel gen-rato: control room
for any abnormal condi-i.n that occurs in the diese!
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9.5.5.3 Safety Evaluation

Each DGCWS is designed to meet Seismic Category I
requirements and is housed inside a Seismic Category |
structure. The DGCWS is designed so that failure of any one
component on one diesel generator results ir the loss of
cooling water supply to only one diesel generator. There
are no interconnections between the DGCWS of any diesel
generators. The loss of one diesel generator and its
associated load group does not prevent safe shutdown of the
unit (Section 8.3.1.2.1).

9.5.5.4 Inspections and Testing Requirements

The DCCWS is designed to permit periodic testing and
inspection of all components.

The DGCWS operability, including its associated
instrumeniation and controls, is demonstrated during the
regularly scheduled tests of the diesel! generators. The
DGCWS is hydrostatically tested prior to startup. The
cooling water is sampled and analyzed monihly to verify that
its quality meets the diesel manufacturer's recommendations.

The testing of the DGCWS simulates, where practicable, the
parameters of operation (automatic start, load sequencing,
load shedding, operation time, etc.) and environments
(temperature, humidity, etc.) that would be expected if
actual demand were placed on the system.

Periodic surveillance testing and inservice inspection
programs for the DGCWS components, instrumentation, controls
and alarms are in accordance with Regulatory Guide 1.108,
Revision 1 and engine manufacturer recommendations.

The system is designed such that testing can be accomplished
on a diesel generator with the plant in normal operation or
shutdown without impairing the reliability or redundanc; of
the remaining diesel generators.

The water chemistry program involves maintaining proper
alkalinity levels using a corrosion inhibitor such as sodium
nitrite, ensuring proper chloride levels and adding EPA
approved biocides should the need arise. These measures
significantly reduce long-term corrosion and problems
related to organic fouling.

9.5=31
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9.5.5.5 Iastrumentation Requirements

Control and protection logic for the DGCWS is shown in Fig
7.3-23, Sheets 17 through 28 (standby diesel generators),
and in Fig 8.3-12 (HPCS diesel generators). Control paneis
located in each diesel generator control room accommodate
instruments and controls for operation of the diesel
generator cooling water system. Alarms are provided

9.5-31A
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The performance of the DGSS filters and strainers for the
standby diesel generators is monitored by a pressure sensor
located in each of the air starting lines just upstream of
the solenoid valves which admit air to the air header on the
engine., The pressure sensors detect pressure downstream of
the final strainer in the system and signal an alarm on the
engine control pane! when the starting air pressure is low.

There is no air iilter for the HPCS diesel generator. The
air strainer is located on the engine at the inlet point. A
pressure switch is provided at the entrance of the air motor
downstream of the strainer.

9.5.6.4 Testing and Inspection Requirements

The system is operated and tested initially with regard to
flow path, flow capacity, and aechanical operability ir
accordance with requirements given in Chapter 14. To ersure
continued integrity of the DGSS, scheduled inspection and
testing of equipment including associated instruments and
controls, are performed as part of the cverall engine
performance checks at regular intervals. Filters and
strainers are checked for cleanliness during routine testing
and inspection.

Testing of the DGSS simulates, where practicable, the
parameters of operation (automatic start, load sequencing
load shedding, operation time, etc.) and environments
(tomperature, humidity, etc.) that would be expected if
actual demand were placed on the system.

Periodic surveillance testing and inservice inspection
programs €or the DGSS components, instrumentation, controls,
and alarms are in accordance with Regulatory Guide 1.108,
Revision 1, and enginer manufacturer recommendations. All
start failures are analyzed and reported pursuant to
Regulato:y guide 1.108 and the Technical Specifications,
respectively. The systca is desigred such that testing can
be accomplished on a diesel generator with the plant in
normal operation or shutdown without impairirg the
reliability or redundancy of the remaining diesel
generators.

Proper operation of the standby diesel generator starting
air desiccant air dryers is verified through periodic
inspection and maintenance performed in accordance with the
manufacturer recommendations. This includes checking of the
dryer timer controls and inspection of the desiccant at
least every six months for signs of deterioration. Should
evidence of desiccant deterioration appear (e.g., breakdown
into fine particles, a drop of disiccant level in the
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tower, desiccant that is wet to the touch, or discoloration
caused by the presence of cil) the desiccant will be
replaced. In addition, the air receiver will be chacked on
a weekly basis for the presence of moisture.

Prcper operation of the HPCS diesel generator starting air
refigerant type air dryers is verified through periodic
inspection and maintenance performed in accordance with the
manufacturer's recommendations. This includes checking of
the dryer temperature controls and inspection of the
refrigerant at least every six months for signs of loss of
pressure. Should evidence of loss of refrigerant appear
(e.g. abnormal readings of the HP (110 to 120 psig) or LP
(30 psig) pressure gauges), the refrigerant will be restored
to proper pressures. In addition, the air receiver will be
checked on a weekly basis for the presence of moisture.

9.5.6.5 Instrumentation Requirements

Control and protection logic for the DGSS is shown in Figs.
7.3+16 aad 7.3-23, Sheets 17 through 28 (standby diesel
generators,; . and in Fig. 8.3-12 (HPCS diesel generator).

Control switches are provided in the diesel generator
control room for either automatic or manual operation of the
diesel generator air starting compressors.

In the automatic mode, the standby diesel generator

compressors start whenever the air receiver pressure reaches
the low set point, and stop when the pressure returns to

9.5-39A
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The testing of the DELS simulates, where practicable, the
parameters of operation (automatic start, load sequencing,
load shedding, operation time, etc.) and environments
(temperature, humidity, etc.) that would be expected if
actual demand were placed on the system.

Periodic surveillance testing and inservice inspection
programs for the DELS components, instrumentation, controls
and alarms are in accc-dance with Regulatory Guide 1.108,
Revision 1 and engine manufacturer recommendations.

The system is designed such that testing can be accomplished
on a diesel generator with the plant in normal operation or
shutdown without impairing the reliability or redundancy of
the remaining diesel generators,

9.5.7.5 Instrumentation Requirements

Control and protection logic for the DELS is shown in Figs.
7.3-17 and 7.3-23, Sheets 17 through 28 (standby diesel
generators), and in Fig. 8.3-12 (HPCS diesel generator).

Control switches are provided in each diesel generator
control room for either automatic or manual operation of the
diesel generator motor-driven lube oil circulating pumps and
associated lube oil heaters.

In the automatic mode of operation, the following conditions
exist:

1. Standby Diesel Generators

a. Lube o0il circulating pump starts whenever its
associated diesel generator is not running.

b. Lube o0il heater is energized when the lube o0il
temperature drops below its set point, while the
associated pump is running.

& Lube o0il circulating pump stops whenever its
associated diesel generator is running.

d. Lube o0il heater is deenergized when the lube oil
temperature rises above its set point

Contruvl logic is provided for deenergizing a lube oil heater
when its lube o0il circulating pump is not running.

2. HPCS Diesel 3cnerator
a. Lube oil circulating pump runs continuously.

b. When lube o0il circulating pump is not running the
soak back oump (dc) operates.
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ASME SECTION III, CLASS 3 vs. ANSI B31.1

The HPCS Diesel Generator auxiliary systems have been designed as
described in FSAR text Section 9.5 and Table 3.2-1. Specifically, the
components and piping systems are designated Seismic Category | and
are designed either to ASME Section II] Class 3 or ANSI B31.1
requirements, Utilization of the codes described above mee‘s
Regualtory Guide 1.26 which requires the design and associated quality
requirements be based on the importance to safety of the plant. There
are few technical differences between ANSI B31.1 and ASME Section III,
Class 3 as reflected in the following table. Specifying all safety
class auxiliaries as Seismic Category ! and requiring qualification
and pre-operational testing furthe reduces these differences.
Conservative design pressures were utilized in the auxiliary systems
piping design. Verification that correct piping and component
materials were used (material certification) during the manufacturing
process should eliminate the need for actual mill test reports for
piping. The discussion following the table specifically delineates
the differences between the two codes and River Bend Station's
specific design for each of the diesel engine auxiliary systems.

RBS considers that an acceptable alternative, which provides an
equivalent level of design and guality as ASME Section III Class 3
requirements, has been provided in its HPCS diesel generator auxiliary
systems design.

ASME Section III, Class 3 ANSI B31.1

1) Requires ASME materials 1) Requires only material certi-
and mill test reports for fications.
piping.

2) Requires seismic design in 2) Requires design for pressure,
addition to the B31.1 re- temperature, and normal operating
quirements. loads.

3) Requires liquid penetrant 3) Requires only visual inspec-
examination for welds over tion of welds for design
4" 1PS. pressure and temperatures of

the auxiliaries.

4) Requires hydrostatic test 4) Requires initial service leak
to 1.25 x design pressure. test.

The diesel generator auxiliaries are s parated into three different
segments for design and manufacture, as described in FSAR Section 9.5.

a) The auxiliaries that are supplied as a part of the diesel engine
skid and diesel starting air skid.

b) The fuel oil storage tanks and day tanks (provided by a tank
fabricator).

c¢) The piping that connects the DSA skid with the engine skid, fuel
oil storage tanks and day tank to the engine skid, the cooling
service water to the cooling water heat exchanger and the diesel
engine air intake and exhaust,



A discussioa of each segment follows:

a) Diesel Engine and Diesel Starting Air (DSA) Skid

The engine-mounted piping and components of the fuel oil, engine
cooling water (excopt heat exchangers - ASME Section III, Class
3), starting air and lubricating oil systems are seismically
qualified to Seismic Category | requirements as part of the diesel
engine skid. These systems lJurnished with the engine, are the
standard systems developed by the engine manufacturer in
accordance with DEMA standards, and have a long history of service
and reliability. These systems, piping, and components, are
designed, fabricated, inspected, installed, examined, and tested
in accordance with the guidelines and requirements of ASNI B31.1.

It should be also noted that it is not possible to obtain all
auxiliary components to ASME Section III, Class 3 requirements.
For example, the diesel oil pump, lubricating oil pump, filters
and flex hoses could not be purchased to ASME Section TII, Class
3, since they are unique to engine component manufacturers, which
do not manufacture to ASME Section III, Class 3 requirements.

For the engine skid and DSA-skid, the technical differences
between ANSI B31.1 and ASME Section III, Class 3 are reduced by
the specification of Seismic Category I and RBS's intent to
perform a system pressure test in accordance with the hydrostatic
test parameters specified in ASME Section III, Class 3. The
technical differences are delineated in the following paragraph,
formatted consistent with the above table, (Technical differences
are distinguised from the Section III, Class 3 administrative
requirements in that a technical difference will result in a
difference in construction, whereas an administrative requirement
provides additional paper evidence the work was done in accordance
with the Code.)

1) By invoking ANSI B31.1, RBS has received material
certification (certificates of compliance) for the skid-mounted
piping components and piping. Mill test reports for piping as
required by ASME Section I7l cannct be obtained.

2) By specifying the skids to be Seismic Category I, the skids
and auxiliaries on them will withstand a seismic event.

3) The only piping on the diesel engine skids that is over 4" are
the 6" lines between the cooling water heat exchanger, expznzizn
tank, and engine block. These have not been liquid penetrant
examined, but will be prior to preoperational testing.

4) The engine auxiliary systems will be at operating pressure for
a considerable period of time throughout plant startup testing and
thus, will provide a good cest of their leak tightness before the



b)

..c)

systems are put into operation. Because of the ovarspecified
design pressure of the components and piping, the chance for
leakage at other than mechanical joints is low. The expansion
tank will be hydrostatically tested at 1.5 times its design
pressure.

Diesel 0il Storage Tank, Day Tank Supplied by Fabricator
These components are ASME Secticn III, Class 3.
Piping and Components Connecting Skids

The fuel cil piping up to the diesel engine skid, and the cooling
water system's piping and components up to the diesel engine heat
exchanger, are designed, fabricated, inspected, installed,
examined, and tested in accordance with ASME Section III, Class 3
requirements.

The piping connecting the diesel fuel oil storage tank and day
tank, is ASME Section III, Class 3. The piping connecting the DSA
skid to the engine skid are designed, fabricated, inspected,
installed, examined,and tested in accordance with ANSI B31.1 and
is designated Seismic Category I. Performance of hydrostatic
testing to 1.5 times design pressure will also be accomplished
during onsite testing of the auxiliary systems.

Essential components of the starting air system are designed in
accordance with the regquirements of Section III of the ASME Code.
The system is classified Safety Class 3 and Seismic Category I
from the check vaive upstream cof the reciever tanks.

The air intake and exhaust system, except for the crankcase vent
lines and exhaust silencers is also classified Seismic Category I
Safety Class 3. Piping and components up to the diesel engine
interface, are designed in accordance with ASME Section III Class 3
requirements. For both systems, the time at operating pressure
during preoperational testing will be as likely t expose & leak

as would occur during operation at the higher, but shorter

duration test time of 10 minutes required by ASME Section III,
Class 3. Therefore, the technical differences between ANSI B31.1
and ASME Section III, Class 3 are largely closed.
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QUESTION 430.98 (9.5.6)

In NUREG CR-0660, air dryers in diesel generator air start
systems are describeu as being safety significant. In your
FSAR, you discuss using desiccant and refrigerant type air
dryers in the standby diesel generator and HPCS diesel
generator air start systems, respectively. Expand your FSAR
to discuss the procedures that will be followed tc ensure
the dryers are working properly, and the frequency of
checking/testing.

RESPONSE

= o il ded— . bl
e e

The response to this request for the standby and HPCS diesel generators
is provided in revised Section 9.5.6.4.

Amendment 11 Q&R 9.5-40 January 1984
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The performance of the DGSS filt<rs and strainers for the
standby diesel generators is monitored by a pressure sensor
located in each of the air starting lines just upstream of
the solenoid valves which admit air to the air Leader on the
engine. The pressure sensors detect pressure downstream of
the final strainer in the system and signal an alarm on the
_ engine control panel when the starting air pressure is low.

There is no air filter for the HPCS diesel generator. The
air strainer is located on the engine at the inlet point. A
pressure switch is provided at the entrance of the air motor
downstream of the strainer.

9.5.6.4 Testing and Inspection Requirements

The system is operated and tested initially with regard to
flow path, flow capacity, and mechanical operability in
accordance with requirements given in Chapter 14. To ensure
continued integrity of the DGSS, scheduled inspection and
testing of equipment including associated instruments and
controls, are performed as part of the overall engine
performance checks at regular intervals. Filters and
strainers are checked for cleanliness during routine testing
and inspection.

Testing of the DGSS simulates, where practicable, the
parameters of- operation (automstic start, load sequencing
load shedding, operation time, etc.) and environments
(temperature, humidity, etc.) that would be expected if
actual demand were placed on the system.

Periodic surveillance testing and inservice inspection
programs for the DGSS components, instrumentation, controls,
and alarms are in accordance with Regulatory Guide 1.108,
Revision 1, and enginer manufacturer recommendations. All
start failures are analyzed and reported pursuant to
Regulatory guide 1.108 and the Technical Specifications,
respectively. The system is designed such that testing can
be accomplished on a diesel generator with the plant in
normal operation or shutdown without impairing the
reliability or redundancy of the remaining diesel
generators.

Proper operation of the standby diesel generator starting
air desiccant air dryers is verified through periodic
inspection and maintenance performed in accordance with the
manufacturer recommendations. This includes checking of the
dryer timer controls and inspection of the desiccant at
least every six months for signs of deterioration. Should
evidence of desiccant deterioration appear (e.g., breakdown
into fine particles, a drop of disiccant level in the
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tower, desiccant that is wet te the touch, or discoloration
caused by the presence of o0il) the desiccant will be
replaced. In addition, the air receiver will be checked on
a weekly basis for the presence of moisture.

Proper operation of the HPCS diesel generator starting air
refigerant type air dryers is verified through periodic
inspection and maintenance performed in accordance with the
manufacturer's recommendations. This includes checking of
the dryer temperature controls and inspection of the
refrigerant at least every six months for signs of loss of
prassure. Should evidence of loss of refrigerant appear
(e.g. abnormal readings of the HP (110 to 120 psig) or LP
(3C psig) pressure gauges), the refrigerant will be restored
to proper pressures. In addition, the air receiver will be
checked on a weekly basis for the presence of moisture.

9.5.6.5 Instrumentation Requirements

Control and protection logic for the DGSS is shown in Figs.
7.3-16 and 7.3-23, Sheets 17 through 28 (standby diesel
generaters), and in Fig. 8.3-12 (HPCS diesel generator).

Control switches are provided in the diesel generator
control room for either automatic or mazual operation of the
diesel generator air starting compressors.

In the automatic mode, the standby diesel generator

compressors start whenever the air receiver pressure reaches
the low set point, and stop when the pressure returns to

9.5-39A
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The air supply train with a diesel driven air compressor
thus provides a backup for the electric motor driven air
compressor train. Additional discussion of instrumentation
requirements for the air compresscors is provided in Section
9.5.6.5. The air receivers are equipped with safety/relief
valves which operate at 270 psig. Both air compressors are
provided with intake air filters.

Each air starting system has two rotary vane air motors. On
receipt of the engine star: signal, a normally closed
solenoid valve opens and air flows to the piston for the
pinion gear of the lower motor. The entry of air moves the
pinion gear forward to engage with the engine ring gear.
Movement of the pinion gear uncovers a port, allowing air
pressure to be released to the upper motor pinion gear
piston which, in turn, engages its pinion gear with the
engine ring gear. Full engagement of the upper pinion gear
permits air flow to the air valve which, in turn, opens the
air starting valve and releases the main starting air
supply. Starting air passes through the air line
lubricator, releasing an oil/air mist into the starting
motors. The motors 4drive the pinion gears, rotating the
ring gear and cranking the engine. The engine can be
started with one bank of dual air starting motors. However,
to ensure positive starting, both solenoids are energized
simultaneously and both banks of dual starting motors «crank
the engine.

The compressed air is dehydrated by a non-cycling
refrigerated-type dryer. The dryers are complete with
hermetric refrigeration system, self regulating hot gas
bypass valve, chiller section and separator. The dryers
maximum operating pressure is 300 psig. Dehydrators are
capable of producing a constant pressure dew point of 35°F.
Dryers have an capacity of 500 scfm when dehydrating at 100
psig with 100°F saturated inlet air temperature at 110°F
ambient temperature to obtain a 35°F outlet dew point.

9.5.6.3 Safety Evaluation

Each DGSS is capable of supplying a sufficient g:sntity of
air from its associated air receivers to ensure a successful
starting operation of the diesel generator independent of
normal plant power sources.

The air starting systems for each diesel generator .nit are
physically and electrically separated to ensure that no
single failure can cause malfunction of two divisions of
standby ac power. The starting air manifold is energized by
a dc solenoid. The single-failure criterion is enhanced by
having a dual-train air starting system for each diesel
generator. The consequences of failure of active components

9.5%37
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A starting system, consisting of two redundant trains, is
provided for each diesel engine.

The major system compunents ar2 located external to the
diesel generator skid in the diesel generator building.

Each standby diesel generator is provided with two separate
250 psig airl.Ocooled, motor-driven compressors. Each
compressor is designed to recharge an air receiver in 30 min
from a minimum starting pressur: of 235 psig to a maximum
starting pressure of 250 psig. Each compressor discharges
to two starting air receivers which are connected in
parallel. The air compressor is provided with non-1E power.

An air-to-air type aftercooler is provided on the downstream
side of the air starting compressors to cool the compressed
air prior to entering the air dryer. The compressed air
passes on the tube side of the cooler, and cooling air is
fan-blown over the finned tubes. Each aftercooier operates
continuously when its respective compressor is operating.

A compressor unloading line is provided between each
compressor and air receiver tank set to load and unload the
compressor at predetermined pressures while the motor
continues to operate. This pressure regulation maintains
the air receivers between the minimum starting pressure of
235 psig and maximum starting pressure of 250 psig.

A 1/8 inch restrictive orifice is installed in the
compressor unloading line to limit the loss of air from the
air receiver tanks should the unloading line fail at the
connection to the compressor during a seismic event. The
operator has in excess of 30 minutes following receipt of a
loss of starting air alarm to isolate the fci'ed line before
the starting air pressure falls to 150 psig, below which the
diesel generator will not start automatically. The loss of
starting air alarm is located in t.e main control room. Low
starting air pressure is also alarmed locally in the diesel
generator control room.

Each air starting dryer assembly consists of a prefilter,
two dehydrator towers, an afterfilter, and the
interconnecting piping and valves which control the air flow
to each tower. This type of dryer provides moisture-free
air to the air receivers. Each air dryer assembly processes
76 scfm of air through one of the two available dehydrator
towers which contain desiccant to remove moisture. While
one tower dries the air, the other tower is purged with a
portion of the dried air in order to reactivate the
desiccant. An automatic control system provided with the
air dryer assembly reverses the modes of the towers on a
timed basis, thus ensuring that the air is dried with

9.5-3%
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freshly regenerated desiccant. The air dryer reduces the
air starting dew point to -40°F at 250 psig. The prefilter
removes entrained water and oil from the air entering the
air dryer, and the air filter removes any desiccar. which
may become airborne during drying.

The on-engine portion of the air starting system includes a
header, two solenoid contrel valves, two gear-driven
distributors, and a pilot-operated air starting valve for
each cylinder. During engine starts, starting air is
admitted to the header when the solenoid valves are opened.
There is a solenoid valve at either end of the header, each
provided with a check valve on the header side to prevent
pressure loss should either supply be low or incperative.
Pressure in the air starting header is supplied to the air
starting va.ves in each cylinder, and to each of the two air
starting distributors. Dual air starting distributors are
mounted on the camshaft so that if, for any reason, one
distributor fails to proper.y energize the air starting

9.5-35A
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The DGSS is designed so that a single failure of
any active or passive component, assuming a loss of
offsite power, cannot result in the loss of more
than one diesel generator starting system train.

Piping which forms integral part of t'e diesel
engine is designed in accordance with ANSI Piping
Code B31.1. The remainder of the piping is
designed in accordance with ASME I1I, Class 3. The
air receivers ausociated with the DGS3 are designed
and constructed in 2.cordance with the requirements
of ASME Code, Section III, Class 3.

Each redundant DGRSS train is capable of providing
the standby diesel generator with eight starts
(five of them are 1C sec starts) from two air
receivers without recharging the associated air
receivers.

6. The HPCS diesel generator ai- start subsystem has
sufficient capacity to start the diese' generator
within 10 seconds five times without recharging, 'l
when operated in its normal configuration wusing
both redundant trains through all air start motors,
and when initially charged to 250 psig. The air
start system has sufficient air supply to start the
engine 3 times at receiver pressure of 215 psig.
At this pressure the diesel driven air compressor
is automatically oper:ted to replenish the air
supply to 250 psig.

7. The DGSS will be evaluated for the consequences of
moderate energy line Lreaks in accordance with the
guidelines given in Section 3.6. The moderate
energy lines installed in the diesel generator room
are the air start piping and compoents, and the
standby service water piping and components. There
are no high energy lines which could affect the
system.

9.5.6.2 System Description
9.5.6.2.1 Standby Diesel Generators

Each DGSS for each standby diesel generator consists of the
following major components and associated piping, valver,
and controls:

1. Two starting air compressors (nonsafety-related)

- 2 Two starting air aftercoolers (aonsafety-related)

3. Two starting air desiccant air dryers with filters

(nonsafety-related)
4. Four air receivers, 76 cu ft each.

9.5-34
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The air supply train with a diesel driven air compressor
thus provides a buckup for the electric motor driven air
compressor train. Additional discussion of instrumentation
reqrirements for the air comoressors is provided in Section
9.5.6.5. The air receivers are equipped with safety/relief
valves which operate at 270 psig. Both air compressors are
provided with intake air filters.

Each air starting system has two rotary vane air moters. On
receipt of the engine start signal, a normally closed
solenoid valve opens and air flows to the piston for the
pinion gear of the lower motor. The entry of air moves the
pinion gear forward to engage with the engine ring gear.
Movement of the pinion gear uncovers a port, allowing air
pressure to be released to the upper motor pinion gear
piston which, in turn, engages its pinion gear with the
engine ring gear. Full engagement of the upper pinion gear
permits air flow to the air valve which, in turn, opens the
air starting valve and releases the main starting air
supply. Starting air passes through the air line
lubricator, releasing an oil/air mist into the starting
motors. The motors drive the pinion gears, rotating the
ring gear and cranking the engine. “he engine can be
started with one bank of dual air starting motors. However,
to ensure positive starting, both solenoids are energized
simultaneously and both banks of dual starting motors crank
the engine.

The compressed air is dehydrated by a non-cycling
refrigerated-type dryer. The dryers are complete with
nermectric refrigeration system, self regulating hot gas
bypass valve, chiller section and separator. The dryers
maximnm operating pressure is 300 psig. Dehydrators are
capable of producing a constant pressure dew point of 35°F.
Dryers have an capacity of 500 scfm when dehydrating at 100
psig with 100°F saturated inlet air temperature at 110°F
ambjent temperature to obtain a 35°F outlet dew peint.

9.5.6.3 Safety Evaluation

Each DGSS is capable of supplying a sufficient quantity of
air from its associated air receivers to ensure a successful
sta:ting operation of the diesel generator independent of
normal plant power sources.

The air starting systems for each diesel generator unit are
physically and electrically separated to ensure that no
single failure can cause malfunction of two divisions of
standby ac power. The starting air manifold is energized by
a dc solenoid. The single-failure criterion is enhanced by
having a dual-train air starting system for each diesel
generator. The consequences of failure of active components

9.5-37
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QUESTION 430.101 (9.5.7)

In section 9.5.7.2, you discuss the HPCS diesel generator
soak back pump, and state that this pump is used to pre-lube
the CS diesel engine. Expand your discussion of this pump
and its function to demonstrate that the entire engine has
adequate pre-lubrication. Use P&IDs, and/or any other
drawings and diagrams, as required, to demonstrate there is
adequate pre-lubrication.

RESPONSE

The response to this :1.Juest 1is provided in revised ,s

Section 9.5.7.2 and Fig. 9.5-5b.

A description of the automatic prelube modifications
consistent with LRG-II Item 1-PSB widd—de provided dy—bthe

L e R is below.
INSERT HERE
Amendment 11 Q&R 9.5-43 January 1984



INSERT (tor Pg. Q&R 9.2-43)

The HPCS lube oil system piping and connections will be
nmodified to implement diesel manufacturer's recommendation
MHI-9644. Lube 0il flows to the preheat system and to the
turbocharger will be separated. The AC motor driven
circulating pump will provide 6 gpm flow to the preheat
system and the VDC motor driven soakback pump will provide 3
gpm {low to the turbocharger. Both of these pumps will have
the capability to operate continuously. Vent lines witn
orifices will be added to the lube o0il filter and lube oil
cooler to bleed off any entrapped air and the vents will be
" connected to the engine camshaft housing to discharge any
oi) flows back to the engine. A vent will also be added to
the lube o0il cooler discharge pipe to prevent a syphon
effect that would draw oil out of the cooler into the engine
strainer box. Two new sight glarses will be added for
visual menitoring of the oil level during standby.

In addition, the cooler discharge pipe will be changed ctu
fo'm an inverted 'U" connection to the oil strainer tank.

An additional piping connection will be made from the bottom
of the cooler to the pressure pump discharge line via a
check valve and then to the gallery. This will flood the
m2in oil gallery which supplies oil tc the main bearing, the
gucessury drive, the turbo and the top deck. This will
minimize the %“ime for oil to reach these components during a
fas:. start, as well a:z maintain lubrication of the main
bearinugs.
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CREATORS OF ELECTRICAL
POWER SUPPLY SYSTEWS

@ POWER SYSTEMS
e el

101 000 MOAR . POST OFNICE BOX 1Rl
ROCKY MOURT, WOR 7w CANOL MA 21801
PN 0210 TWE (3D, WeoTH
TELEX 3020 P3O Avedd

April 28, 1961

SUBJECT: »q 9644 (ED Lube Cil Modification)
Irrorsion Beater = Lube 0il Circulating Puwp System for
Erergency Fast Start Installations

1. Figura 1A - Schenetically shows the standard £MD lube Oi) System:

Camshatt C'Weight,
Housing

. Yo Turbo Soak

Engine Back Ol Pump
Alarm Swilch
Ang Gauge
Gauge 0 - 100 ps

Switch Pickup

At 10 psi

Dropout AL B psi

& Turbo Soak
Main Bearning p—Back Ol
Pressure Pump’ Filier

Scav. Qil 1* 0D Siee! Tube
Pump

Qutlet EHow
o : fFrom TQT\HW*—’:LJ ‘._T

OvERFLOW
1 1PS

O, 6 GPIA Pump

T 4" PS U " o

Straines Reliel
Check

Fig.\A System Schematic Diagram. “S"” Units
UM MDD\ IED




mﬁmextemivetzstaxﬁuctadbyabmd?so, it was found that when
the oil was close to operating tenperature (hot) :

(1 Mscavanqmqp\npnolmgeracmdukaadedtvalvcuﬂoilvmm
flow back thru it into the oil pan at a rate of aporoximately 3 gpm
duve to the lower cil viscosity.

nxep:essm'erequiredtopmpou thru the turbo was recuced to
about IOPsisomuauthESgpn\.zntcothembouﬂmto
the preheat system.

It was found that during engine operations, the lube oil picked up
air which when under pressure was not noticeable. But when the
engine stopped, the pressure went essentially to atmospheric and
the air expanded inside the lube oil filter and the lube oil cooler
displacirg the oil. This air could not escape and therefore, these
carponeats were only 3/4 full of o0il which had to be filled during
the rext engine stact. .

The conditions stated in 1(b-2) above caused BMD to issue MI 9644. The
net result is that dring a fast start after 15 minutes of a shutdown and
prior to 3 howrs after shutdown, the delivery of lube oil to the turbo-
charger was delayed for 8 to 10 seconds and this could cause a loss of
the turbo bearirgs, particularly the thrust bearing.

2. Figure 1B schematically shows the BMD modification per MI 9644 designed to
overcore the conditions in 1{b-2). .




Siphon Break

« Indicstes Sight Glass
(Vertical Height Critical)

{Connect To Side 172" 0D Steel Tube A 578" 0D Sizel Tube On 20-645E4
Qutlet Of Tee On 3./8" OD Steel Tube On 18-645E4
Qil Filter Vent Lins 1 172" Q0D Steel Tubs On 12-645E4
At Engine As Shown) ‘
Camshah C'Weight. L Vent
Housing \ Q
® :
» o= Tod de i r—‘ ,
\ . " AU 178" Orilice To Turbo Soz2k
’ Engine - Back Oil Pump
. ¢ Alarm Switch
~ /2 0D And Gauge.
- Steesl 060" Gauge O - 100 psi
' Tube Orifica ; Switch Pickup
. — 'ét:lb. At 10 psi _
!‘ ”"‘Q_.d b ey Filter Orepout Ac § pes
B ~
g = ==l ) ~ o Turbo Sosk
1 el 'yair\ Bcagng - Sutin e’ : l—Back Qi
ressure Pump/ P : Filter
P 172" IPS Swing
. gl From== = 7 To Turbo—e4
YL ve Strainer Scav. Oil 1" 0D Steel Tudbe
Box Pump
Engine P et 11747 'PS =
Sump . ¥ 1= 1PS ] 1~ 1PS
1-1/2" s 3 GPM Pump D
iPS 6 GPM Pump t |
- Q—-*—
l 1" IPS o t 30psi 75 D‘" Gistinas
. - trainer Relief Relie
Pump “Out” Plug _ Check  Check
L__ To Circulating Qil Pump el

Alarm Pressura Switch
Pickup At 20 psi
Dropout At 15 psi

rig.1 B System Schematic Diagram, "S™ Units
MODIFIED

(a} First the flow to the preiwat system and to the turbocharger now pass
thru separate putps insuring 6 gpm to the preheat system and 3 gpm to
the turbocharger. The 30 psi spring lnaded check-valve is there to
funish a pressure level for sonitoring purposes since the pressure
during standby is arcund 3 to 5 psi. The check valve also prevents
back flow during engine operation (30-50 psi) should the 6 gpm not be

operating.
The 75 psi spring loaded check valve is to provide a relief valve for

| /2/(.?::/7




the turbo pump. [t discharges into the preheat'systen but also could
have been taken back to the ofl pan. -

{b) Vents with orifices were added to the lube ofl filter and Yube oil
cooler to bleed off entrapped air and the vents were connected to the
engine camshaft housing and discharged whalever ofl flowed back into
the engine. A vent was also added to the lube 0il cooler discharge pipe
to prevent a syphon effect that would draw o1l out of the cooler into

' the strainer,

I (c) Another improvement is to flood the main ofl gallery witich supplies oil

i to the main bearing, the accessory drive, the turbo and the top deck.

| This would also minimize the time for 0il to reach these components
during a fast start as well as maintain lubrication of the main bearings.

Yo accomplish this, the head of ofl' {n the cooler fs used as the pressure
to fi1} this system. First, the cooler discharge pipe was change® and
now forms an fnverted "U* connection to establish the height of oil in

: the cooler and therefore the pressure head. The head 13 sufficient to

‘ flood the gallery, but not high =nough to ?et to the top deck. A small

: pipe is connected to the bottom 5" the cooler to permit i1 flow from

. the cooler thry a check valve to the pressure pump discharge connection

' and then into the gallery. The check valve prevents back flow when. the
engine is In operation.

Two bulls-eye sight glasses are added for visual monitoring of the otl
level during standby. The lower bulls-eye should be full and the upper
should empty. If there is oil fn the upper bulls-eye, oil is getting to
the top deck and the cause must be found.

3. Figures 2A and 28 show the systems in an fllustrative manner and may
provide a better visualization.
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MODERNIZATION RECOMMENDATION

IMMERSION HEATER — LUBE OIL CIRCULATING PUMP
SYSTEM FOR EMERGENCY FAST START

PURPOSE:

APPLICATION:

DISCUSSION.

INSTALLATIONS

To provide an impraved immersion heater lube oil circulating sysiem, Figs. | and 10,
that will consistently supply ol (o the turbocharger and crankshalt in anticipation of
an emergency siart.

Al wurbocharged “S™, ~999", and MP4S emergency frst stant installations.

Wear is minimized if lube o)l is supplied 10 engine and turbocharger bearings prior 10
and during high speed cmergency starts.

EMD’s oniginal immersion heater sysiem provided a paralle! lube oil circuit whereby
oil is supplied to the turbocharger bearings via one path and the oil cooler and filters
are flooded via another path. However, following a load run, the branched oil
Now is unbalanced because of the thinner viscosity of hot oil. As a resul(, the oil levelin
the cooler and filter is not replenished to the full level until the oil cools sufficiently
(spproximately 3 hours following shutdown). High speed siarts during this period do
not have the wear miaimizing benefits of continually abundant oil supply.

Owners of EMD nuclcar standby units have previocusly been notified of the
unnecessary wear caused by equipment exercise or test schedules that routinely call for
restarting engines withou. st allowing for a cooling interval from a previous load
run. Although a few random starts under these adverse conditions are not expecied to
cause difficulty, the cumulative wear from repeated routine siarts is likely to affect
equipment rehiability. EMD recommended that exercise and test schedules be revised
to avoid restarting engines until they ! “ve had a three hour cooling period following
shutdowns.

The primary benefit to be gained from this modification is continual oil seplenishment
of the oil cooler and filters 1o the full level regardless of oil temperature and viscosity.
It would also remove restart restrictions impnosed on exercise or test schedules,
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Mowever, other benefits provided by this improvement make this modification
sttractive cven when eacrcise or test schedules can be carcfully controlied. Oil systems
medificd in accardance with this instruction provide consistent oil circulation through

the cngine crankshaft bearings in addition to 1he turbocharger. Asa resull, engines C
very rapidly approach operating oil pressures following start up. Trapped air which

may impede oil flow is vented from the system.

Proper performance of this improved sysiem depends on operation of AC motor
deiven oil pumps. If start-ups are delayed for more than 5 seconds afier loss of AC
power, we recommend that DC backup pumps be provided with suitable protection
against reverse flow through the use of check vaives.

. Although oil flows Through the crankshaft bearings, the standby oil level in the engine
is kept below the camshafts and valve rocker arm assemblies. Sight glass indicators,
Fig 2, are used 30 that the operator can visvally ascertain if the system is operating
properly under standby conditions.

» Indicates Sight Glass

%phon Break " (Vertical Height Critical)
onnect To Side 1/2” OD Stee! Tube & 5/8" 0D Steel Tube On
20-645€4
gk 1l \ 3/8" OD Steal Tube On 16-645E4
2 B An o \ y | 172" 0D Steel Tube On 12-645E4
slms_hlﬂ C'Weight. S - »Vent
ousing \
Eflqiﬂ' 1/8" Qrifice To Turbo Saak
- e 23& Oél Pump . C
- larm Swnch :
172" 0D 4 o And Gauge.
Stee! 060" Gauge O - 100 psi
Tube Orifice Galia Switch Pickup
2 -d O?I At 10 psi
: R Filver Dropout At B psi
: - L—-J \‘ ’
2232333%4 J Prime N ' P_;;;rczoos:?n
Outlet Eibow Plug 172" iP: Swing | Filter
P “In” Lube Check Vaive 1 L
pume [l from-= 1% 1o Turteeitr)
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ump — -
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1"IPS NS ¥ 30psi 75psi B
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Fig.1 - System Schematic Diagram, “S” Units 6
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QUESTION 430.103 (9.£5.7)

In Fig. 9.5-5, you show two relief valves on the pressure
side of the engine drive lube o0il pump. One relief valve is
piped to the lube o0il sump, while the other is piped across
the duplex lube o0il filters. Provide a discussion of the
function of these two relief valves. Show that operation of
the relief valve across the duplex filters will not
interfere with proper operation of the pressure differential
indication and a'arm associated with the duplex filters.

RESPONSE

= s s e l of
Pty

|11

Figure 9.5-5a has been revised to indicate actual design to deleting the.r(:)

shown on the common discharge pipe from the duplex lube oil filters.
The function of the relief valves shown on revised Figure 9.5-5a is
described in revised Section 9.5.7.2.

(:) relief valve that was

Amendment 11 Q&R 9.5-45 January 1984
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A separate lube o0il pressure scurce is provided to ensure
lubrication of the turbocharger bearings pricr to engine
start and removal of the residual heat from the turbocharger
afer engine shutdown. This prc.sure source is provided by a
continuously vunniuyg motor-driven circulating pump. There
is also a dc motor-driven soak back pump which activates
when the circulating pump (ac) is not operating. This
assures continuous lubrication prior to engine start and
after engine shutdown.

The 1lube o0il circulating pump motor is 1 hp, 460 V ac, 3
phase, 60 hZ fed from the associated Class 1E motor control
center. The Ivbe o0il circulation pump has a capacity of 6

gpm.

The scax back pump motor is 3/4 hp, 125 V dc fed from the
respective Class 1E dc motor control center. The soak back
pump has a capacity of 3 gpm.

When the standby diesel engines are in the standby
condition, the lube oil is warmed by an electric immersion
heater to promote & fast engine start. Each standby diesel
engine is provided with a motor-driven pump to circulate the
0il during the standby condition.

When the HPCS diesel is on standby, the lube oil is warmed
by the warm diesel generator cooling water circulating by
natural convection (thermosyphon action) through the lube
oil heat exchanger (cooler). The cooling water is warmed by
an electric immersion heater (refer to Section 9.5.5). The
lube 0il is circulated through the engine by the ac motor-
driven soak back pump.

The DELS is provided with various filters and strainers to
maintain the required quality of the lube oil during engine
operation. The filters are changed and the strainers are
cleaned periodically to assure an adequate supply of clean
oil te the engine. Crankcase pressure relief devices are
provided for venting each diesel engine and to prevent
overpressurization of the crankcase. The lube oil sump tank
for the standby diesel generator contains enough oil for 7
days operation at the rated load, without adding makeup lube
oil. The HPCS diesel sump pan also contains enough oil for
7 days of operation without adding makeup lube oil. Makeup
lube 0il is added to the engire lube o0il sump tank or pan as
required and in accordance with the manufacturer's
recommendations.

9.5-44
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standby diesel generator DELS is provided with relief

valves as shown on Figure 9.5-5a. The function of these
valves is as follows:

1A Before and after Pump Relief Valve:

This valve is downstream of, and external to. the
motor driven before and after pump. The valve acts to
protect the before and after system from over
pressurization. Relief is to the sump tank.

- 48 Pressure Control Valve:

This valve acts to control and regulate engine lube
oil header pressure. Header pressure is the actual
internal engine o0il pressure. The pump has a sensing
line connected to the engine lube o0il inlet header and
one port connected to the lube oil line on the discharge
side of the engine driven pump. The other port is the
vaive discharge to the lube o0il sump tank.

3. Engine Driven Pump Relief Valve:

This valve acts in conjunction with the pressure
control valve in that it relieves the system of
excessive engine driven pump overpressures. Relief is
to the sump tank.

4, Roll Back Relief Valve:

This valve protects the engine driven pump and
system from reverse rotation pumping when the engine
shuts down. When the engine rolls to a stop it will
seek a balance point, and for a second or two will,
because of the large rotating and reciprocating masses,
roll very slightly in both directions of rotation.

9.5-44A
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QUESTION 430.102 (9.5.7)

Several fires have occurred at some operating plants in the
area of the diesel engine exhaust manifold and inside the
turbecharger housing which have resulted in equipment
unavailability. The fires were started from 1lube oil
leaking and accumulzting on the engine exhaust manifold and
accumulating and igniting inside the turbocharger housing.
Accumulation of lube oil in these areas, on some engines, is
apparently caused from an excessively long prelube period,
generally longer than five minutes, prior to manual starting
of a diesel generator. This condition does not occur on an
emergency start since the prelube period is minimal. Fer
the River Bend plant, diesel engine prelube will be
continuous while the diesel generators ars in the standby
mode. Therefore, expand your FSAR section on engine prelube
to demonstrate that (1) diesel engine prelube is in
accordance with manufacturer's recommendations, and (2) that
continuous prelube will not result in dangerous
accumulations of 1lube o0il that could ignite. In your
discussion, consider the basic design differences between
the standby diesel generators and the HPCS diesel generator,
and provide independent discussions for each.

RESPONSE

REPLACE WITH INSERT

Amendment 7 Q&R 9.5-44 February 1583




INSERT (for Pg. Q&R 9.5-44)

The standby diesel engines have a pre-lube/lube oil system
installed by the manufacturer. The pre-lube oil system is
electric motor driven and runs continuously while in the
standby mode. The turbocharger is drip-fed by the pre-lube
system while in the standby mode and pressure-fed by the
engine driven lube oil pump while in the running mode.

To minimize the risk of fire in the standby diesel engine
turbocharger, accumulations of oil are substantially reduced
by the manufacturer's bearing drip lubrication system.

Lubrication of the standby diesel engine turbochargcr is
clarified in revised Section 9.5.7.2.

The River Bend HPCS diesel engine includes a continuous,
recirculating turbocharger lubrication system that operates
whenever the diesel is in standby (automatic mode) and will
aiso be in operation during a manual start. Pre-lube of the
diesel engine is minimal (only in the turbocharger gears) to
prevent any buildup of lube o0il on the air side of the
turbocharger. There has been no history of oil leakage on
the exhaust manifold or turbocharger housing, from operation
of this turbocharger prelube system.
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Two lube o0il strainers.
Two lube oil full-flow duplex filters.

One 1lube o0il immersion heater (standby diesel
generators only).

One dc motor-driven turbo charger soak back pump
"HPCS diesel gen-rator only).

10. Two ac motor-driven circulating pump (HPC3 diesel
generator only).

The 1luce o0il sump for the HPCS diesel is integral with the
engine, and lube oil is warmed through the main lube o0il
heaat exchanger during standby.

Table 9.5-3 contains the applicable data for the above
components. The codes and standards applicable to the DELS
are listed in Table 3.2-1.

Each standby diesel engine is provided with two lube oil
pumps .

The primary lube oil pump is engire-drivern, and the lube oil
before-and-after pump is driven by an electric motor. The
eng ne-driven pump draws oil from the sump through a
str: ner and discharges it through the lube o0il cooler
directly to the filter. Filt .ed oil is then passed through
a strainer to the engine lube oil header. 0il returns to
the sump tank by gravity flow. An integral safety valve on
the pump prevents excess discharge pressure, and a pressure-
regulating valve controls the pressure in the engine lube
0il header. The motor-driven pump provides a means for
prelubrication of the diesel engine before starting and to
aid in cooling the diesel engine after it has stopped. A
keep-warm circuit is provided to maintain the lubricaticn
oil charge, and thereby the diesel engine, in a warm and
lubricated condition when in standby status. Immersion
heaters at the sump tank heat the oil, which is then pumped
by the keep-warm pump to the keep-warm filter and strainer
and then to the main diesel engine lubricating oil header.

The turbocharger bearings are lubricated by the engine
lubricating oil system during normal engine operation. When
the engine is in standby status, however, oil is not
circulated to the turbocharger. To prevent failure of the
bearings during a start, a drip lubrication system is
provided. Lubricating oil from the "keep warm" supply is
passed through a filter, then through an orifice to a sight
glass. The sight glass, one for each turbocharger, provides
a means for positive determination of oil flow to the

9.5-43
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bearings. This flow is sufficient to provide for proper
lubrication of the bearings without flooding the
turbocharger.

The HPCS diesel engine has a main lube oil pump, lube oil
piston cooling pump, scavenging pump, soak back pump, and
two circulation pumps. The main lube oil pump provides oil
to the engine bearings, gears and turbocharger, and is in a
common casing with the piston cooling pump. All of the
pumps, except the soak back and circulation pumps, are
driven by diesel engines.

9.5-43A
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QUESTION 430.89 (9.5.5)

You state in section 9.5.5.2 each standby diesel engine
cooling water system is provided with an expansion tank to
provide for system expansion and for venting air from the
system. In addition to the items mentioned, the expansion
tank is to provide for minor system leaks &t pump shafts
seals, valve stems and other components, and to maintain
required NPSH on the system circulating pump. Provide the
size of the expansion tank and location. Demonstrate by
analysis that the expansion tank size will be adequate to
maintain required pump NPSH and make up water for seven days
continuous operation of the diesel engine at full rated load
without makeup, or provide a seismic Category I, safety
class 3 makeup water supply in the expansion tank. In the
case of the HPCS diesel generator, in addition to the above,
any cooling water makeup system must have the capability to
add water to the diesel generator cooling water system
against this system's operating pressure.

RESPONSE

The response to this reguest E—thelEls disssl-—Senesrater
is provided in revised Section 9.5.5.2 and new

T e i
B e e e e e o)
Figures 9.5-3c and 9.5-12,

Amendment 11 Q&R 9.5-31 January 1984
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bypassing the heat exchanger for fast engine
wa:smup.

- 4 One water expansion tank (approximate capacity of
84 gallons) fur the HPCS DGCWS and one iacket water
standpipe (approximate capacity of 225 gallons) for
the standby DGCUS.

&, One electric immersion heater, thermostatically
controlled to maintain the engine jacket cooling
water during periods when the diesel is not running
at a temperature which allows easy starting.

. I8 One ac motor-driven water circulation pump, for
moving the water through the jacket cooling water
system when the engine is not running for the
standby diesel generator only.

6. One heat exchanger suitable for maintaining the
engine jacket cooling water at the desired
temperature. It is of the shell and tube type with
the jacket wate: flowing through the shell and the
plant standkty service water flowing through the
tubes.

Component data for the standby DGCWS is shown in Table 9.5-
6. The standby DGCWS is a completely self-contained loop,
with a vertical standpipe located as shown in Figare 9.5-12.
The stanapipe is not a pressuré vessel; it is an atmospheric
vessel, vented to atmospkere. The standpipe provides the
flooded suction for the jacket water pumps, acts as a system
vent point for de-aeration ¢f the jacket water, provides the
point for jacket water systen heating and control, and is
the system fill and drain point.

The standby DGCWS provides a total cooling water capacity of
approximately 725 gallons which is adequate to maintain the
required pump NPSH. Water leakage from the system is not
expected, and thus no makeup needs ar~ anticipated for seven
days of continuous operation at full rated load. Any loss
of water is noticed through routine checks of the standpipe
sight glass. Jacket water low level is alarmed in the
standby diesel generator control room, and activates a
common trouble &alarm in the main coatrol room to alert the
operator of abnormal conditions. Makeup water, if needed,
is provided fiom the mikeup water system (Section 9.2.3 and
Figure 9.2-3b).

The HKPCS DGCWS is a completely self-contained closed loop,
with an expansion tank. The DGCWS can be vented to ensure
that the entire system is filled with water. Surfaces of
vent lines in contact with water will resist corrosion

9.5-28
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where it is connected to a 750-kVA transformer, and then run to
2.5/3.125-MVA  transformer 1STX-XS3A feeding &.16-kV bus INNS-
SWG3A, and 500-kVA transformer ISTX-XS4A feeding &480-V motor
control center INHS-MCC12A. The second feeder INPS-ACB26, from
13.8-kV bus INPS-SWG1B, is run to disconnecting switch 1YWC-SW2 at
the switchyard where it is connected to a 750-kVA transformer, and
then run to 2.5/3.125-MVA transformer 1STX-XS3B feeding &.16-kV
bus INNS-SWG3B, and 500-kVA transformer 1STX-XS4B feeding 480-V
motor control center INHS-MCC12B.

8.3.1.1.3.3 4.16-kV Systems (250-MVA Interrupting
Capability)

Each of the two normal in-staticn 4.16-kV buses INNS-SWG1A and INNS-SWG1B
is fed via the normal station service transformer 1STX-XNS1C which has dua!l
secondary windings, one connected to each bus. Alternatively, these buses
can be fed from their associated preferred station service transformers,
'RTX-XSR1C and 1RTX-XSR1D, respectively. The above transformers have been
sized for all load conditions on buses INNS-SWG1A and INNS-SWGIB.

For buses INNS-SWG1A, INNS-SWG1B, and INNS-SWGI1C under normal conditious,
the normal supply on each bus is closed and the preferred supply breaker is
open. The control logic is identical to that described for buses 1NPS-
SWG1A and 1B; except as noted below for bus INNS-SWGIC. For bus INNS-SWGIC
only a manual transfer capability is provided. When a sustained
undervcltage on the bus is ‘iensed, all motor circuit breakers are tripped.
No¢ automatic transfer is provided.

A 4.16-kV split bus and a 4 16-kV swing bus are energized from the normal
4.16-kV buses. 4.16-kV split buses INNS-SWG4A and INNS-SWG4B are connected
to primary normal buses INNS-SWG1A and INNS-SWG1B, respectively. &.16-kV
swing bus INNS-SWG1IC is connected to INNS-SWG1A via normally closed circuit
breakers and to INNS-SWG1B via normally open circuit breakers.

There are three standby 4.16-kV buses: 1ENS*SWG1A, 1ENS*SWG1B and
1E22%8004. Buses 1ENS*SWG1A and 1ENS*SWGIB are energized from the
preferred station service transformers 1RTX-XSR1C and 1RTX-XSRI1D,
respectively. Standby buses 1ENS*SWG1A and 1ENS*SWG1B also have manual
access to normal primary buses INNS-SWG1B and INNS-SWG1A, respectively, if
required during a loss of preferred power. There is no automatic fast or
slow transfer from the oreferred transformers to the normal buses for
either 1ENS*SWG1A or 1ENS*SWGIB. The third standby 4.16-kV bus 1E22%S004 is
energized from the normal 4.16-kV swing bus INNS-SWG1C and has access to
the preferred sources via the primary normal 4.16-kV buses, 1NNS % and
INNS-SWG1B, upon loss of normal power.

Each of these standby 4.16-kV buses has a standby 4.16-kV diesel generator

capable of supporting it upon loss of normal and preferred power. The
3500~kW die<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>