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IEEE Standards documents are developed within the Technical
Committees of the IEEE Societies and the Standards Coordinating
Committees of the IEEE Standards Board. Members of the committees
serve voluntarily and without compensation. They are not necessar-
ily members of the Institute. The standards developed within IEEE
represent a consensus of the broad expertise on the subject within the
Institute as well as those activities outside of IEEE that have
expressed an interest in participating in the development of the
standard.

Use of an IEEE Standard is wholly voluntary. The existence of an
IEEE Standard does not imply that there are no other ways to produce,
test, measure, purchase, market, or provide other goods and services
related to the scope of the IEEE Standard. Furthermore, the viewpoint
expressed at the time a standard is approved and issued is subject to
change brought about through developments in the state of the art and
comments received from users of the standard. Every IEEE Standard
is subjected to review at least every five years for revision or reaffir-
mation. When a document is more than five years old and has not
been reaffirmed, it is reasonable to conclude that its contents, al-
though still of some value, do not wholly reflect the present state of the
art. Users are cautioned to check to determine that they have the latest
edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any
interested party, regardless of membership affiliation with IEEE,
Suggestions for changes in documents should be in the form of a pro-
posed change of text, together with appropriate supporting comments,

Interpretations: Occasionally questions may arise regarding the
meaning of portions of standards as they relate to specific applica-
tions. When the need for interpretations is brought to the attention of
IEEE, the Institute will initiate action to prepare appropriate re-
sponses. Since IEEE Standards represent a consensus of all con-
cerned interests, it is important to ensure that any interpretation has
also received the concurrence of a balance of interests. For this reason
IEEE and the members of its technical committees are not able to
provide an instant response to interpretation requests except in those
cases where the matter has previously received formal consideration.

Comments on standards and requests for interpretations should be
addressed to: v .

Secretary, IEEE Standards Board
445 Hoes Lane '
P.0. Box 1331

Piscataway, NJ 08855-1331

USA

IEEE Standards documents are adopted by the Institute of Electrical
and Electronics Engineers without regard to whether their adoption
may involve patents on articles, materials, or processes. Such adop-
tion does not assume any liability to any patent owner, nor does it
assume any obligation whatever to parties adopting the standards
documents. ‘ L
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Foreword

(This Foreword is not a part of IEEE Std 387-1984, IEEE Standard Criteria for Diesel-Generator Units Applied as Standby Power
Supplies for Nuclear Power Generating Stations.)

This standard is supplementary to IEEE Std 308-1980, IEEE Standard Criteria for Class 1E Power
Systems for Nuclear Power Generating Stations, and specifically amplifies 6.2.4, Standby Power Sup-
plies, of that standard concerning requirements for diesel-generator units.

The IEEE has developed this standard to provide the principal design criteria, design features, quali-
fication considerations, and testing requirements for individual diesel-generator units, including auxil-
iary equipment and controls within the scope of this standard used in the standby power supply of a nu-
clear facility, which comply with the Nuclear Regulatory Commission’s Code of Federal Regulations
(10 CFR 50). This standard presents specific procedures and criteria applicable to qualifying the diesel-
generator unit and supplements the criteria described in IEEE Std 323-1983, IEEE Standard for Qual-
fying Class 1E Equipment for Nuclear Power Generating Stations, and IEEE Std 627-1980, IEEE
Standard for Design Qualification of Safety Systems Equipment Used in Nuclear Power Generating
Stations. '

This revision of the standard provides additional detail in the areas of:

(1) Defining specific qualification requirements

(2) Providing requirements for no-load and light-load operation, since extended operation under
these conditions may be detrimental to unit performance

(3) Expanding factory testing criteria

(4) Establishing specific surveillance and maintnance requirements

(5) Providing guidance for establishing a load profile (Appendix A)

The qualification requirements delineated in this standard include aging considerations as potential
common mode failure mechanisms. Operating experience is generally available on diesel-generator
units similar to those covered by this standard, and is useful in establishing the effect of aging mecha-
nisms for those components where the technical state-of-the-art does not allow for techniques such as
accelerated aging. The basis for allowing operating experience is supplemented by noting that the ap-
plication of these diesel-generator units for nuclear service is such that the actual operating time under
loaded conditions is expected to be less than one year continuous service in the 40 year life expectancy of
the plant. For areas where the state-of-the-art is not as limited, accelerated aging techniques should be
used.

Components or assemblies which have experienced accelerated aging should not be shipped for in-
service use unless sufficient margin in the qualified life exists. Likewise, equipment that has been seis-
mically tested may require analysis to demonstrate its adequacy for in-service use. Additional research
is required in the industry to evaluate these concerns. Additional work is also required in the area of
replacement parts and their specific qualification requirements. As the overall state-of-the-art of
equipment qualification progresses, this standard will be revised as required.

Other industry standards exist or are being developed to cover topics related to this standard,
including detailed periodic testing criteria and the American Nuclear Society (ANS) 59 series
standards’ describing design requirements for diesel-generator unit auxiliary systems.

Adherence to these criteria may not suffice for ensuring public health and safety because it is the inte-
grated performance of the structures, the fluid systems, the instrumentation systems, and the electrical
systems of the station that establishes the consequences of accidents. Each applicant has the responsi-
bility to assure himself and others that this integrated performance is adequate.

These publications are available from The American Nuclear Society, 555 North Kensington Avenue, LaGrange Park, Ill
60525. i
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This standard was prepared by Working Group SC4.2 of Subcommittee 4 (Auxiliary Power) of the Nu-
clear Power Engineering Committee of the IEEE Power Engineering Soc1ety At the time this standard
was approved the members of the working group were:

L. C. Madison, Chairman G. R. Leidich, Secretary .
H. M. Arbuckle E. I Fabri E. Kang*
F. Ashe* : H. W. Falter T. Luke
R.H.Beadle A. R. Fleischer C. H. Moeller
S. W. Bowman L. Fusegni R. L. Spetka-
0. P. Chopra P. R. Johnson H. Thieme
R. R. Evans* D. W, Wilson

*Involved in preparation of the standard, but was not a working group member at the time of approvalr

The Subcommitte of the Nuclear Power Engineering Committee (NPEC) had the followmg member-;
ship at the time that this rev1s1on was approved:

G. R. Leidich, Chairman A. R. Roby, Vice Chairman
L. C. Madison, Secretary oo
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F. D. Baxter - 1. M. Jacobs N. S. Poter
G. G. Benham R. F. Karlicek W. 8. Rautio
d. T. Boettger E. A. Kollitides H. V. Redgate
D. F. Brosnan A. Laird W. F. Sailer
D. G. Cain G. R. Leidich A.J. Spurgin
F. W. Chandler L. C. Madison L. Stanley: : :
E. A. Corte W. C. McKay H. K. Stolt
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IEEE STANDARD CRITERIA FOR DIESEL-GENERATOR UNITS APPLIED AS

IEEE Standard Criteria for
Diesel-Generator Units Applied as
Standby Power Supplies for
Nuclear Power Generating Stations

1. Scope

1.1 General. This standard describes the cri-
teria for the application of diesel-generator
units as individual units of the Class 1E stand-
by power supplies in stationary nuclear power
generating stations.

1.2 Inclusions. The following items are within
the scope of this standard:
(1) The diesel engine, including:

(a) The flywheel (if applicable)

(b) The combustion air system, starting at
the engine air intake connection, including the
effects of any remote air intake filter or silencer,
or both

(c) The starting system

(d) The starting energy system

(e) The fuel oil system from the fuel oil day
tank to the engine, including filters and strain-
ers between the day tank and the engine

(® The lubricating oil system

(g) The cooling system, starting at the point
where the cooling medium is introduced to the
diesel-generator unit

(h) The exhaust system, including the ex-
haust silencer, but excluding piping from the en-
gine exhaust connection to the inlet of the si-
lencer and silencer tail pipe

(i) The governor system

(2) The generator, including:

(a) The main leads terminating at the gen-
erator terminals

(b) The excitation and voltage regulation
systems

(3) The local control, protection, and surveil-
lance systems associated with the diesel engine,
the generator, and their auxiliary equipment
and systems cited above

(4) The ac and dc distribution syStems associ- -
ated with the diesel engine, the generator, and

their auxiliary equipment and systems cited

above, exclusive of the auxiliary power system
beyond the generator terminals

(5) Those elements that are essential to the
safety function of diesel-generator unlts within
the scope (See Fig 1.)

(6) Evaluation of the characteristics of the ser-
vice environment, for example, relative to perfor-
mance and qualification

1.3 Exclusions. The following items are out-
side of the scope of this standard:

(1) The diesel- generator unit enclosure and
foundations

(2) The external service equipment and sys-
tems which are a part of, or which are housed in,
the diesel-generator unit enclosure, other than
those tabulated in 1.2, such as equipment, for
providing and conveying combustion air, venti-
lating air, etc, to the vicinity of the diesel-
generator unit

(3) The fuel oil storage system (day tank
storage tank, transfer pumps and filters, and
strainers between the storage tank and the day
tank)

(4) The auxiliary power system beyond the
generator terminals of the diesel-generator unit,
including:

(a) The conductors for transmitting power
from the generator

(b) The diesel-generator unit main discon-
necting and protective device

(c) The generator circuit instrument trans-
formers, whether furnished with the diesel-gen-
erator unit or not

(d) The generator protective relays
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Scope Diagram

(5) The control, surveillance, and protection

systems for:

(a) Imitiating the Start Diesel Signal

(b) Loading the diesel-generator unit

(¢) Protecting the loads energized by the
diesel-generator unit

(d) Disconnecting the loads energized by
the diesel-generator unit

(e) Prevention of common-mode failure be-
tween the preferred power supply and the stand-
by power supply

(6) Determination of the characteristics of the
service environment
1.4 Scope Diagram. The scope diagram pre-
sented in Fig 1 illustrates the delineation of the
scope.
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2. Purpose

The purpose of this standard is to provide the
principal design criteria, the design features,
testing and qualification requirements for the
individual diesel-generator: units which enable
them to meet their functional requirements as a
part of the standby power supply under the con-
ditions produced by the design basis events cata-
loged in the Plant Safety Analysis.

3. D_efinitions

3.1 acceptable. Demonstrated to be adequate
by the safety analysis of the plant.

3.2 design basis events. Postulated events
used in the design to establish the performance
requirements of the structures and systems.

3.3 design load. That combination of electric
loads, having the most severe power demand
characteristic, which is provided with electric
energy from a diesel-generator unit for the op-
eration of engineered safety features and other
systems required during and following shut-
down of the reactor. '

3.4 diesel-generator unit. An independent
source of standby electrical power that consists
of diesel-fueled internal combustion engine (or
engines) coupled directly to an electrical genera-
tor(s), the associated mechanical and electrical
auxiliary systems and the control, protection,
and surveillance systems.

3.5 load profile. The magnitude and duration
of loads applied in a prescribed time sequence,
including the transient and steady state charac-
teristics of the individual loads.

3.6 qualified diesel-generator unit. A die-
gel-generator unit that meets the qualification

requirements of this standard.

3.7 rating of diesel-generator unit

3.7.1 continuous rating. The electric power

output capability that the diesel-generator unit
can maintain in the service environment for
8760 h of operation per (common) year with only
scheduled outages for maintenance.

3.7.2 short time rating. The electric power
output capability that the diesel-generator unit

IEEE STANDARD CRITERIA FOR DIESEL-GENERATOR UNITS APPLIED.AS

can maintain in the service environment for 2 h
in any 24 h period, without exceeding the man-
ufacturer’s design limits and without reducing
the maintenance interval established for the con-
tinuous rating.

NOTE: Operation at this higher rating does,nof limit the
use of the diesel-generator unit at its continuous rating.

3.8 redundant equipment or system. An
equipment or system that duplicates the essen-
tial function of another equipment or system to
the extent that either may perform the required
function regardless of the state of operation or
failure of the other.

3.9 service environment. The aggregate of
conditions surrounding the diesel-generator
unit in its enclosure, while serving the design
load during normal, accident, and post -accident
operation. ;

3.10 standby power supply. The power sup-
ply that is selected to furnish electric energy

when the preferred power supply is not avail-
able.

3.11 start diesel signal. That input signal to
the diesel-generator unit start logic which initi-
ates a diesel-generator unit start sequence.

3.12 surveillance. The ‘detevrmination of the

~ state or condition of a system or subsystem.
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