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REGULATORY GUIDE DISTRIBUTION LIST (DIVISION 1)

Requlatury Guide 1.137, "Fuel-0il1 Systems for Standby Diesel
Generators,” transmitted herewith, describes a method acceptable to
the NRC staff for complying with the Commission's regulations regard-
ing fuel-oil systems for standby diesel generators and assurance of
adequate fuel-oil quality.

In addition to the provisions of Section D, "Implementation,” of the
guide, the NRC intends to implement portions of this guide for all
nuclear power plants in the following manner:

1. Regulatory Position C.1 will be evaluated, on a case-by-
case basis, for application to all construction permit cases under
review whose Safety Evaluation Report has not been issued as of the
implementation date shown in the published guide.

2. Regulatory Position C.2 will be evaluated, on a case-by-
case basis, for application to all operating reactors, operating
license reviews, and construction permit cases under review whose
Safety Evaluation Reports are completed as of the implementation
date shown in the published guide (including Preliminary Design
Authorizations).

3. Regulatory Position C.2 will be applied to all construction
permit cases under review whose Safety Evaluation Report has not been
‘ssued as of the implementation date shown in the published guide.

Jilet 13 Dwerne

Robert B. Minogue, Director
0ffice of Standards Development
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REGULATORY GUIDE 1.137
FUEL-OIL SYSTEMS FOR STANDBY DIESEL GENERATORS

A. INTRODUCTION

General Design Crntenion 17 Fleciric Power Sys
tems ot Appendix A General Design Cnitena tor
Nuclear Power Plants t FR Part S50 l ns

ing of Production and Uunlization Facihines I
guires that an onsite ectric power system and an

offsite electric power system be provided to pern

functioniag of structures, systems, and componenis
important to safety  In addition, Criter 7 contains
requirements Concerning Sysienm capas Ly apapiity
independer redundancy. availabihity, testabilny
and relabihity Assurais

Critena for Nuclear P Plants ! (0 CFR Pan

S50 establishe verall quality assura requirements
for the desig truction, and wration of stru
tures valen ind ce I I mpaortant I et

standby diesel generators and assurance of adeunts

fuel-o1l gquahity
B. DISCUSSION

Waorking Group ANS 59 { ol Subcommit
ANS SO, Nuclear Power T' ant b dlems Engineenng
of the American Nattonal Siendapds Commuttee NIB
Nuclear Design Coteria, hag prepared a tandard that
CS sign pequirements tor the fud ) systems
for standby desed gencrdtors. This stand ird was ap
proved bythe American Nat Standards Commit

ity of the fuel o1l Appendix B o ANSI N195-1976
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the recommended fuel-gyl practices Al
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though not a mandatory part of {
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for a program to mamntain
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C. REGULATORY POSITION

! F'he !Cx,llh<“l!' s for the design of fuel-onl sys
tems fgibalic 8l FeBerators that provide standby elec
trigal m»ﬁﬁ a nuclear power plant that are in
claded ¥ ANST N195-1976 Fuel Ol Systems ton
Standlly Difsel Generators
s\'mhh!-' the NRC staff tor complving with the per
ﬁ“ requirements of General Design Critenion 17 of
Appendix A to 10 ( FR Part 50, subject to the follow
ng
4. Throughout ANSI N19YS 1976, other documents

provide a method ad

':x“&‘h‘\i to be included as part { the standard are

ither tdentified at the point of reterence or de

scribed in Section 7.4 Applicable Codes, Stand
ards, and Regulations or Section 11, “"Refer
nees,  of the standard The specific acceptability of

these histed documents has been or will be addressed

separately in other regulatory guides or i Commis

¢ appropriate

b. Section Scop f ANSI N195 1976 states

v the design requirements fof
\

the fi ol svstem for standby diesel generators and

that 1t sets forth other specific design requirements
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mn this regard ANSI N195-1976 should be used n
conjunction with Regulatory Guide 1 28, “Qualiry
Assurance Program Requirements (Design and Con-
struction),”’ which ondorses ANSI N4S 2.1071,
“Quality Assurance Program Reguirements tor Nu
clear Power Plants, " for the design, construction,
and maintenance of the fuel-otl system

¢. Secuon S 4, “Calculanon of Fuel O Storage
Reguirements.'” of the standard sets forth two
methods for the calculation of fuel-vil storage re-
quirements. These two methods are (1) calculations
based on assuming the diesel generator operates con-
unuously for 7 days at its rate capacity, and (2) calcu-
lations based on the time-dependent loads of the die-
sel generator For the time-dependent load method,
the minimum required capacity should include the
capacity to power the engincered safety features. Ap-
plications that use the time-dependent load method to
calculate fuel-oil storage requirements will be re-
viewed on a case-by-case basis along with the calcu-
lations

d. Section 7.3, “"Physical Arrangement,’” of ANSI
N195-1976 states that ““the location of the day tanks
of standby diesel generators shall be as required by
the diesel-engine manufacturer ™" In addition to this
requirement, the day tanks should be located at an
elevation to ensure adequate net positive suction head
at the engine fuel pumps at all times

e. Section 7.3 of ANSI N[95-1976 states that the
arrangement of the fuel-oil system ““shall provide for
mservice inspection and testing in accordance with
ASME Botler and Pressure Vessel Code. Section X1,
‘Rules for In-Service Inspection of Nuclear Power
Plant Components.” ™ Although Section XI of the
ASME Boiler and Pressure Vessel Code does not
specify whether its provisions apply to fuel-oil sys-
tems, they should be applied for the inservice tnspec-
tion and testing program for those portions of the
fuel-oil systems for standby diesel generators that are
designed to Section I, Subsection NI} of the Code

f Section 7.3 of ANSI N195-1976 states that
adequate heating shall be provided for the fuel-oil
system. Assurance should be provided that fuel oil
can be supphicd and ignited at all tmes under the
most severe environmental conditions expected at the
facility. This may be accomplished by use of an ml
with a "“Cloud Point’" lower than the 3-hour
minimum scak temperature (Rel. 1) expected at the
site during the seasonal periods in which the ml 15 to
be used. and or by maintenance of the onsite fuel oil
above the “"Cloud Point™" temperature

g. Section 7.5, " thher Requirements,”” of the
standard states that “protection against external and
mternal corrosion shall be provided™ for the fuel-ail
system. To amplify this requirement for burie § sup-
ply tanks not located within a vault and other buri=d

* Copies may be obtained from the American Society of
Mechanical Engineers, Unuted Enginecring Center, 345 East
4Tth Streer. New York. N Y 10017
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portions of the system, @ waterproot protective Coil

g and an impressed carrent Ivpe cathedie protection
system should be provided m accordance with NACE
Standard RP 01-69 (1972 Revision),  Recommended
Practice~ Control of External Cormosion on Undes

ground or Submerged Metalie Pipig Systems 7' In
addition, the impressed current type cathodic protes

tion system should be designed o prevent the igmition
of combustible vapors or fuel o1l present i the toel-
oil systems for standby diesel generators

h. Section 7.5 of the standard includes require
ments for fire protection for the diesel-generator
fuel-o1l system. The requirements of Section 7.5 are
not considered a part of this regulatory guide since
this subject is addressed separately in more detail in
other NRC documents. Thus a commitment to follow
this regulatory guide does not imply a commitment to
follow the requirements of Section 7.5 concerning
fire protection
2. Appendix B to ANSI N195-1976 should be used as
a basis for a program to ensure the intial and con-
tinuing quality of fuel o1l as supplemented by the fol-
lowing

a. The ol stored in the fuel-oil supply tank. and
the cil 1o be used for filling and refilling the supply
tank, should meet the requirements of ASTM D975
74. “‘Standard Specification for Diesel Fuel Oils, ™'
or the requirements of the diesel-generator manufac-
turer, if they are more restrictive. as well as the
fuel-oil total insolubles level specified in Appendix
B ot the standard and the “Cloud Point’™" require-
ments given in Regulatory Position C. 2.6 Fuel oil
contained in the supply tank not meeting these re
quirements should be replaced in a short peniod of
time (about a week)

b. Prior to adding new fuel oil to the supply tanks,
tests for the following properties should be con-
ducted:

(1) Specific or API gravity

(2) Cloud Point

(3) Water and Sediment

(4} 90% Distillation Temperature

The fuel oil should meet the requirements of
ASTM D975-74 for the latter two analyses. The
“Cloud Point’" should be iess than or equal to the
3-hour mimimum soak tem; srature. or the mimmum
temperature at which the fue! o1l will be maintained
during the perniod of time that it will be in storage
Analysis of the other properties of the tuel o1l listed
in ASTM D975-74 should be completed within 2
weeks of the transfer

¢. The periodic sampling procedure for the fuel ol

' Copies may be obtained from the National Assovation of Cor
roston Engineers, 240 West Loop South, Mouston, Texas
7027

Y Also designated ANSI Z11.205 1975 Copies may be obtained

from the American National Srandards Institute, 1430 Broad

way, New York, NY 10018
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should be in accordance with ASTM D270-1975,
“Standard Method of Sampling Petroleum and Petro-
leum Products "*”

d. Accumulated condensate should be removed
from storage tanks on:

(1) a quarterly basis;

(2) » monthly basis when 1t 1s suspected or
known that the ground water table is equal to or
higher than the bottom of buried storage tanks. and

(V) one day atter the addinion ol new fuel

e Day tanks and mtegral tanks shonld be checked
for water monthly, as a mimmum, and after each op-
eration of e diesel where the period of operation
was | hour or longer. Any accumulated water should
be removed immediately. If 1t 18 suspected that water
has entered the suction piping from the day or inte-
gral tank, the entire fuel-oil system between the day
or integral tank and the injectors should be flushed.

f As a minimum. the fuel oil stored in the supply
tanks should be removed. the accumulated sediment
removed, and the tanks cleaned in order to perform
the ASME Scction XI. Article ITWD-2000, “*Exam-
ination Requirements,”” at the required 10-year inter-
vals. To preclude the ntroduction ot surfactants in
the fuel system, this cleaning should be accomplished
using sodium hypochlorite solutions or its equivalent
rather than soap or detergents

g Assuming an unlikely event should occur that
would require replenishment of tacl oil without the
interruption of operston of the diese! generators, the
method of adding adcitional fuel o1l should be yiuch
as to minimize the creation of turbulence of the ac-
cumulated residual sediment in the bottom of the
supply tank since stirring up this sediment during thie
addition of acceptable new incoming fuel has the po-
tential of causing the overall quality of the fuel oil in
the storage tank to become unacceptable

h. Cathodic protection survei'lance snould be con
ducted according to the following procedures

(1) At intervals not exceeding 12 months, tests
should be coaducted on each underground cathodic

* Also designated ANSI Z11 331976, Coples may be obtained

from the American National Standards Institute, 1430 Broad
way, New York, N Y 10018

protection system to determine whether the protection
1s adequate.

(2) The test leads required for cathodic protec-
tion should be maintained in such a condition that
electrical measurements can be obtained to ensure the
system 1s adequately protected

(3) At intervals not exceeding 2 months, each of
the cathodic protection rectifiers should be inspected

(4) Records of cach mspection and test should
be maintained over the life of the facihity, 1o assist in
cvalnting the cxtent o degnadaon of the corrosion
profection systems

D. IMPLEMENTATION

The purpose of this section 1s to provide informa-
tion to applicants regarding the NRC staff’s plans for
using this regulatory guide

Except in those cases in which the apphicant pio-
poses an acceptable alternative method for complying
with specified portions of the Commission’'s regula
tions. the method described berein will be used in the
evaluation of submittals for constiuction pzrmit ap-
plications docketed after September 15, 1978, unless
this guide is revised as a result of suggestions from
the public or additional statf review

If an applicant wishes to use this regulatory guide
in developing submittals for apphications docketed on
or before September 15, (978, the pertinent portions
of the apnlication will be evaluated on the basis of
this guide
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