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RELIABILETY STANDARDS
FOR THE

NEW ENGLAND POWER POOL

1. INTRODUCTION

The purpose of these New England Power Pool standards is to maintain
the reliability and efficiency of the interconnected power system of its

members through improved coordination in system design.

It is recognized that more rigid objectives may be applied in sefe
segments of the pool because of local considerations. 1t is alse recognized
that the basic design criteria are not necessarily applieable to these
elements of the individual member's systems that are not a major part ef the

interconnected bulk power systen.

An interconnected bulk power system should be designed at a level of
reliability such that the loss of a major portion of the system would not
result from reasonably foreseeable contingencies. 1In determining this re-
liability, it is desirable to give consideration to all combinations of
contingencies occurrimg more frequently than once in some stipulated mumber
of years. However, data and techniques are not available at the present
time to define all the contingencies that could occur or to assess and rank
their probability of occurrence. Therefore, the interconnected bulk power

system must be designed to meet representatiwe severe comttimgencies.

Loss of a small portion of a system (such as a radial section) may



occur provided it does not jeopardize the integrity of the overall imttercon-

nected bulk power system.

The standards outlined hereinafter are not tailored to fit any one
system or combination of systems as they exist today, but rather outline a
set of guides to the system designer which will maintain a high level of

efficiency and reliability in the interconnected bulk power system.

2. GENERATING CAPACITY

Generating capacity should be installed in such a manner that, after
due allowance for the factors enumerated below, the expected frequency of
insufficient generation (including contract purchases) to cover the load, as
determined on an annual (power year) basis, should not exceed one occurrence

in ten years:

a) The possibility that load forecasts may be exceeded as a result
of weather variatioms.

b) Immature and mature forced outage rates appropriate for gemerat-
ing units of various sizes and types, recognizing partial and
full outages.

¢) Seasonal adjustment of generation capalbility..

d) Proper maintemamce reguirements..

e) The reliability benefits of interconnectioms with systems that
are not NEPOOL partticipamits..

f) Such other factors as may from timee-tto-time be appropriate.

The use of the load management techniques outlined in steps 1
through 12 of NEPEX Operatimg Procedure #4 shall not be construed as a fail-

ure to cover load for the purposes of this aritteriom.
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3. TRANSMISSION REQUIREMENTS

The pool bulk power system should be designed with sufficient trans-
mission capacity to serve pool loads under the eenditions neted belew. The
power system should alse be operated in sueh a manner that the design b=

jectives are fulfilled.

Two categories of inter-pool power transfer are to be comsidered:
a. Normal (contractual plus econoimy)

b. Emergency

Design studies will assume applicable contractual transfers and the
most severe expected load and generation conditions. Operating tramsfer
capability studies will be based on the particular load and generation patt—
tern expected to exist for the period under study. All reclosing facilities
will be assumed in service unless it is known that such facilities have been

rendered Inoperative.

3.1 Stability Comnditions

Stability of the pool bulk power system shall be maintained dur-
ing and after the most severe of the conditions stated in a, b, ¢ and d
below. Also, the system must be adequate for testing of the faulted
element by manual reclosing after the outage and before adjustimg any
generation. These requirements will also apply after any crittical
generator unit, circuit or transformer has already been lost, assuming
that the area generation and power flows are adjusted between outages by

use of Five-Mimute Reserve.

a. A permanent three phase fault on any element with due regard %o

reclosing facilities.
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b. A permanent phase to ground fault on any of the phases of two
adjacent circuits on a multiple cirecuit tower with due regard
to reclosing facilities.

c. A permanent phase to ground fault on any generator, circwitt,
transformer, or bus section with delayed clearing and with due
regard to reclosing facilities. This delayed clearing could be

due to breaker, relay system or signal channel malfumction.

d. Loss of any element.

3.2 Steady State Comdittions

a. Voltages, line loading and equipment loading shall be within
normal limits for pre-disturbance conditions.

b. Voltages, line loading and equipment loading shall be within
applicable emergency limits for the system load and gemeration

conditions that exist following a disturbance specified in 3.1.

4, INTER-POOL TRANSFER CAPABILITIES

Transfers of power from one pool to another, as well as within the
pool should be considered in the design of inter-pool and intra-pool trans-

mission facilities.

Operating capabilities shall be adhered to for normal transfers and
transfers during emergencies. These capabilities will be based on the
faecilities in service at the time of the transfer. In determinimg the emer-
geney transfer capabilities, it is assumed that a less conservative margin

is justified.

Transmission transfer capabilities shall be determined under the

following comditions:



4,1 Normal Transfers

4.1.1 Stability Conditions

Stability of the pool bulk power system shall be main-

tained during and after the most severe of the conditions stated in

a, b, c and d below. Also, the system must be adequate for testing

of the faulted element by manual reclosing after the outage and

before adjusting and generation.

4.1.2

a.

b.

c.

d.

A permanent three phase fault on any element with due
regard to reclosing facilities.

A permanent phase to ground fault on any of the phases
of two adjacent circuits on a multiple circuit tower
with due regard to reclosing ffacilities.

A permanent phase to ground fault on any generator, cir-
cuit, transformer, or bus section with delayed clearing
and with due regard to reclosing facilities. This de-
layed clearing could be due to breaker, relay system or
signal channel malffumction.

Loss of any elementt.

Steady State Conditions

a.

For the facilities in service during the transfer, volt-
ages, line loading and equipment loadings shall be
within normal limitts.

Voltages, line loadimg and equipment loadings shall be
within applicable emergency limits for the system load
and generation conditions that exist following a distur-

bance specified in 4.1.1.
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4.2 Emergency Transfers

4.2.1 Stability Comnditions

Stability of the pool bulk power system shall be main-
tained during and after the most severe conditions stated in a and
b below. System conditions may be adjusted before the faulted ele-

ment is tested.

a. A permanent three phase fault on any element with due
regard to reclosing facilities.

b. Loss of any element.

4.2.2 Steady State Conditions

a. For the facilities in service during the transfer, volt-
ages, line loading and equipment loadings shall be
within applicable emergency limits.

b. Voltages, line loading and equipment loadings shall be
within applicable emergency limits following a distur-

bance in 4.2.1.

5. TRANSMISSION FOR GENERATION UTILIZATION

The transmissiom system resultimg from the implementatiom of these
standards shall be reviewed to assure the full utilization of any generating

capability required under reasonable operating comditioms.

6. POSSIBLE BUT IMPROBABLE CONFINGENCIES

Studies will be conducted to determime the effect of the following
contingencies on the bulk power system performance and plans will be devel-

oped to minimize the spread of any interruption that might result.
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boss of the omi ire capability of a generatimg station.

ioss of all linos emanating Cran a generatimg station, switching
station or substattion.

Loss of all circuits on a common right-of-way.

Permanent three phase fault on any element with delayed clearing and
with due regard to reclosing facilities. This delayed clearing
could be due to breaker, relay system or signal channel malffunction.
The sudden dropping of a large load or major load center.

The effect of severe power swings arising from disturbances outside

New lEmglamd.



APPENDIX ™A™

LIST OF DEFINITIONS

1. EMERGENCY
An emergency is assumed to exist if firm load may have to be dropped
becauwse insufficient power is available. Emergency transfer limits are

applicable under such conditions.
2. LIMITS

a. Normal Limits

These timits ars dspendsnt on the poticiss of mdivided
membsrs oF NEPOOL #oF 8%1%%%88 ation 2rd subjsst 9 ¥@nd-
ards which may Be devetsped for aH New Engldnd-
B- Emergerey Wimifs

Thess timits depend on the duration of the sccuFrence. and

on the poticy of the individval members regarding 1oss of tife &9
equipment: vottage Himitatigns: &he-

Short time emergency limits are those which can be uttilized

for at least five minutes.

The limiting condition for voltages should recognize that
voltages at key locations should not drop below that required for
suitable system stability performance, and should not adversely

affect the operation of the interconnected systems.

The limiting condition for equipment loadings should be such
that cascading will not occur due to operation of protective devices

on the failure of flacilities..
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3. FIVE-MINUTE RESERVE

Five-Minute Reserve is that portion of unused generating capacity
which is synchronized to the system and is fully available within five min-
utes, plus that portion of capacity available in shut down generating umits,

in pumped hydro units and by curtailing interruptible loads which is fully

available within five minuttes.

4. "WITH DUE REGARD TO RECLOSING FACILITIES" is intended to mean that

recognition will be given to the type of reclosing; i.e., manual or aufte-

matic, and the kind of protective schemes insofar as time is comcerned.

5. ELEMENT

An element is defined as a generator, circuit, transformer, breaker

or bus section.



APPENDIX "B"

DEVELOPMENT OF NEPOOL RELIABILITY STANDARDS

The New England Power Pool Agreement dated September 1, 1971 provided
under Section 7 for the formation of a Plannimg Committee and states in
paragraph 7.9, "Following appropriate studies, the Planning Committee shall
from time-to-time recommend to the Management Committee proposed reliability

standards for the bulk power supply of the parties.”

The Planning Committee in carrying out its assigned duties at this time
believes that the recommendations of this report provide for a reliable and
efficient bulk power system. However, the accumulation of additional data
from actual operating experience may produce a better basis for a stattisttical
analysis which will result in revised improved standards of pool reliability

at a minimum cost to the parties.

These recommendatioms are confistent with the Northeast Power Cooxdinat-
ing Council’s "Basic Criteria for Design and Operation of Interconnected

Power Systems” and the NPEC “Bulk Power System Protection Philesephy."

The Planning Committee has taken into consideration the steady state and
transient requirements it feels the New England Power Pool network must meet
with respect to both generation and transmission. Possible comftingencies
affecting these requirements have been included in the design objectives

attached hereto.
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