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Abstract: The performance, electrical and mechanical interchangeability, and the safety of the
equipment are covered. The proper selection of such equipment is established as a basis for use
in this standard. Certain electrical, dimensional, and mechanical characteristics are described; and
certain safety features of three-phase, 60 Hz, low-voltage (600 V and below) network protectors are
taken into consideration. This equipment is used for automatically connecting and disconnecting a
network transformer from a secondary spot or grid network.
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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of the
IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus
development process, approved by the American National Standards Institute, which brings together volunteers
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the
Institute and serve without compensation. While the IEEE administers the process and establishes rules to promote fairness
in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy of any of the
information contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting
from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly disclaims
any express or implied warranty, including any implied warranty of merchantability or fitness for a specific purpose, or that
the use of the material contained herein is free from patent infringement. IEEE Standards documents are supplied “AS IS.”

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 reaffirmation. When a document is more than five years old and has not been reaffirmed, it is reasonable to
conclude that its contents, although 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.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other services
for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other person or
entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon the advice of a
competent professional in determining the exercise of reasonable care in any given circumstances.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to specific
applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate action to prepare
appropriate responses. Since IEEE Standards represent a consensus of concerned 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
societies and Standards Coordinating Committees are not able to provide an instant response to interpretation requests except
in those cases where the matter has previously received formal consideration. At lectures, symposia, seminars, or educational
courses, an individual presenting information on IEEE standards shall make it clear that his or her views should be considered
the personal views of that individual rather than the formal position, explanation, or interpretation of the IEEE.

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 proposed change of text, together with appropriate
supporting comments. Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board
445 Hoes Lane
Piscataway, NJ 08854

USA

NOTE—Attention is called to the possibility that implementation of this standard may require use of subject
matter covered by patent rights. By publication of this standard, no position is taken with respect to the
existence or validity of any patent rights in connection therewith. The IEEE shall not be responsible for
identifying patents for which a license may be required by an IEEE standard or for conducting inquiries into the
legal validity or scope of those patents that are brought to its attention.

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the Institute of
Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. To
arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood Drive,
Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for educational
classroom use can also be obtained through the Copyright Clearance Center.
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Introduction

This introduction is not part of IEEE Std C57.12.44-2005, IEEE Standard Requirements for Secondary Network
Protectors.

This is the second revision of IEEE Std C57.12.44, which was originally published in 1994. The main pur-
pose of this revision was to make changes as required to improve the standard and take action as appropriate
on comments held from the 2000 ballot. The revision officially started with IEEE Project Authorization
Request approval on February 14, 2002. The revision was accomplished by the Network Protector Working
Group under the Underground Transformers and Network Protectors Subcommittee of the of the IEEE
Power Engineering Society (PES) Transformers Committee. The major changes are reintroducing the US
customary measures; revising 4.1.4, 7.1, 7.2, 7.3, 10.5.14, 10.5.15, 10.5.18, and 11.4.1; and adding a new
5.2, a new Figure 6, and a new column in Table B.3 and Table B.4.

A task force consisting of EEI, National Electrical Manufacturers Association (NEMA), and IEEE PES del-
egates developed the original document. The first working group meeting was held 24 February 1988, in
Washington, D. C. The document was completed in late 1994 by the Working Group on Requirements for
Secondary Network Protectors under the Underground Transformers and Network Protectors Subcommittee
of the IEEE PES Transformers Committee. R. B. Robertson chaired the working group during the prepara-
tion and balloting of the original standard.

This IEEE standard is a voluntary consensus standard. Its use becomes mandatory only when required by a
duly constituted legal authority or when specified in a contractual relationship. To meet specialized needs
and to allow innovation, specific changes are permissible when mutually determined by the user and the pro-
ducer, provided such changes do not violate existing laws and are considered technically adequate for the
function intended.

Notice to users

Errata

Errata, if any, for this and all other standards can be accessed at the following URL: http:/
standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL for
errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/icee/interp/
index.html.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or
validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying
patents or patent applications for which a license may be required to implement an IEEE standard or for
conducting inquiries into the legal validity or scope of those patents that are brought to its attention.
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IEEE Standard Requirements for
Secondary Network Protectors

1. Overview

1.1 Scope

This standard describes certain electrical, dimensional, and mechanical characteristics and takes into
consideration certain safety features of three-phase, 60 Hz, low-voltage (600 V and below) network
protectors. They are used for automatically connecting and disconnecting a network transformer from a
secondary spot or grid network.

1.2 Purpose

This standard is intended for use as a basis for establishing the performance, electrical and mechanical inter-
changeability, and safety of the equipment covered and to assist in the proper selection of such equipment.

1.3 Word usage

As used in this standard, the word “shall” indicates mandatory requirements. The words “should” and “may”
refer to matters that are recommended and permissive, respectively, but not mandatory.

NOTE—The introduction of this standard describes the circumstances under which the document may be used on a
mandatory basis.!

2. Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments or corrigenda) applies.

ANSI C57.12.28-1999, American National Standard Pad-Mounted Equipment-Enclosure Integrity.2

Notes in text, tables, and figures are given for information only and do not contain requirements needed to implement the standard.

2ANSI publications are available from the Sales Department, American National Standards Institute, 25 West 43rd Street, 4th Floor,
New York, NY 10036, USA (http://www.ansi.org/).
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Std C57.12.44-2005 IEEE STANDARD REQUIREMENTS FOR

ANSI C57.12.40-2000, American National Standard for Secondary Network Transformers—Subway and
Vault Types (Liquid Immersed)—Requirements.

IEEE Std C37.108™-1989 (Reaff 1994), IEEE Guide for the Protection of Network Transformers.> 4

IEEE Std C57.12.32™-2002, IEEE Standard for Submersible Equipment—Enclosure Integrity.

3. Definitions

For the purposes of this standard, the following terms and definitions apply. The Authoritative Dictionary of
IEEFE Standard Terms [B9] and IEEE Std C57.12.80 [B12] should be referenced for terms not defined in this
clause.

NOTE—An asterisk (*) following a definition indicates that the definition was originally extracted from IEEE 100.

3.1 arcing contacts: The contacts of a switching device on which the arc is drawn after the main (and inter-
mediate, where used) contacts have parted.*

3.2 desensitizing relay: A relay that prevents tripping of a network protector on transient power reversals,
which neither exceed a predetermined value nor persist for a predetermined time.

3.3 intermediate contacts: Contacts in the main circuit that part after the main contacts and before the arc-
ing contacts have parted.*

3.4 main contacts: Contacts that carry all or most of the main current.*

3.5 network limiter: An enclosed fuse for disconnecting a faulted cable from a low-voltage network distri-
bution system and for protecting the unfaulted portions of that cable against serious thermal damage.*

3.6 network master relay: A relay that functions as a protective relay by opening a network protector when
power is back-fed into the supply system and as a programming relay by closing the protector in conjunction
with the network phasing relay when polyphase voltage phasors are within prescribed limits.*

3.7 network phasing relay: A monitoring relay that has as its function to limit the operation of a network
master relay so that the network protector may close only when the voltages on the two sides of the protector
are in a predetermined phasor relationship.*

3.8 network protector: An assembly comprising an air circuit breaker and its complete control equipment
for automatically disconnecting a transformer from a secondary network in response to predetermined
electrical conditions on the primary feeder or transformer, and for connecting a transformer to a secondary
network either through manual control or automatic control responsive to predetermined electrical condi-
tions on the feeder and the secondary network.

NOTE—The network protector is usually arranged to connect automatically its associated transformer to the network
when conditions are such that the transformer, when connected, will supply power to the network and to automatically
disconnect the transformer from the network when power flows from the network to the transformer.*

3.9 network protector fuse: A back-up device for the network protector.

3EEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08854,
USA (http://standards.ieee.org/).

“The IEEE standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics Engineers, Inc.
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3.10 network secondary distribution system: A system of alternating-current distribution in which the
secondaries of the distribution transformers are connected to a common network for supplying light and
power directly to consumers’ services.

3.11 phasing voltage: The voltage across the open contacts of a selected phase.

NOTE—This voltage is equal to the phasor difference between the transformer voltage and the corresponding network
voltage.*

3.12 pumping: The unintentional cyclical tripping and closing of a network protector.

3.13 removable breaker: An assembly that consists of the circuit breaker, disconnecting provisions,
network relays, auxiliary panels, current transformers, control devices, other attachments, and all intercon-
necting wiring, which can be rolled out of the network protector enclosure on rails for maintenance or

removal.

3.14 short-time current: The current carried by a device, an assembly, or a bus for a specified short time
interval.*

3.15 shunt release: A release energized by a source of voltage. Syn: shunt trip.

NOTE—The voltage may be derived either from the main circuit or from an independent source.*
3.16 solid-state or microprocessor network relay: A relay with no mechanical parts, using solid-state
components, that performs the combined functions of the master and phasing relays, and that may include a

time delay function.

3.17 spot network: A small network, usually at one location, consisting of two or more primary feeders,
with network units and one or more load service connections.

3.18 trip-free: The capability of a switching device to have the moving contacts return to and remain in the

opening position when the opening operation is initiated after the initiation of the closing operation, even if
the closing force and command are maintained.*

4. Service conditions

4.1 Usual service conditions

4.1.1 General

Network protectors conforming to this standard shall be suitable for operation at rated current under the fol-
lowing conditions.

4.1.2 Temperature
The ambient temperature shall be between —20 °C (-4 °F) and 40 °C (104° F).
4.1.3 Altitude

The altitude shall not exceed 1000 m (3300 ft).
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4.1.4 Generation

Network protectors designed and tested in accordance with this standard, in particular with 5.2, are intended
to be applied to a system with power generation only on the high voltage side of the transformer that sup-
plies networked secondary without any secondary power generation.

4.2 Unusual service conditions

4.2.1 General

Conditions other than those described in 4.1 are considered unusual service, and when prevalent, shall be
brought to the attention of those responsible for the design and application of the apparatus. Examples of
some of these conditions are listed in 4.2.2 and 4.2.3.

4.2.2 Unusual temperature and altitude conditions

Network protectors may be used at higher or lower ambient temperatures or at higher altitudes than those
specified in 4.1, but special consideration must be given to these applications. IEEE Std C57.91 [B13] pro-
vides information on recommended practices for the accompanying transformer.

4.2.3 Insulation at high altitude

The dielectric strength of network protectors, which depend primarily on air for insulation, decreases as the
altitude increases due to the effect of decreased air density. Network protectors design voltage shall be der-
ated using the correction factors of Table 1 in IEEE Std C57.12.00 [B11].

The insulation level at 1000 m (3300 ft) multiplied by the correction factor must not be less than the required
insulation level at the required altitude.

5. Design tests

The design tests shall be divided into three separate categories designated as continuous current thermal,
electrical, and mechanical endurance.

5.1 Continuous current thermal test

The continuous current test shall be performed to demonstrate that the network protector can carry its rated
continuous current at its rated frequency in an ambient temperature range between 10 °C (50 °F) and 40 °C
(104 °F) without attaining a temperature rise in excess of those listed in Table 1 (see Annex A for more
information). The network protector shall be tested with the highest loss fuse that would normally be applied
with that network protector rating.
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Table 1—Temperature rise

Material temperature class Temperature rise

90 A 50 °C (A 90 °F)

105 A 65 °C (A 117 °F)
130 A 90 °C (A 162 °F)
155 A 115 °C (A 207 °F)
180 A 140 °C (A 252 °F)
200 A 160 °C (A 288 °F)
220 A 180 °C (A 324 °F)

5.1.1 Test conditions

The network protector in its enclosure, with fuses, shall be connected to a balanced three-phase current
source at the transformer side of the network protector with copper bus bar whose ampacity is rated to carry
the full rated current. This bus bar shall extend a minimum of 1.2 m (4 ft) from the network protector. This
bus bar shall have a current density range of 120 Alem? (800 A/inz) to 230 A/cm? (1500 A/inz). The
transformer throat openings shall be suitably enclosed with an insulating panel permitting the transformer
extension bus to exit, but to seal all openings at the throat area. The network side terminals shall be short
circuited with the same size bus bar as used on the transformer side connection and shall extend a minimum
of 1.2 m (4 ft) from the network side terminals.

Thermocouples shall be used to measure the temperature. Thermocouples used for measuring the tempera-
tures of insulation shall be located on the current carrying member or other metal part at a point as close as
practical to the accessible junction of the insulation and the current carrying member or other metal part.
Thermocouples used for measuring the temperature of the transformer or network side terminal connections
and other conducting joints shall be located approximately 13 mm (0.5 in) from the terminal or other con-
ducting joints on the current carrying member. Thermocouples shall be held in intimate contact with the
conductor surface by such methods as welding, drilling and peening, or cementing. Thermocouples may be
used to determine the internal air temperature within the network protector enclosure by suspending the
unmounted thermocouple bulbs in air.

The bus entering or leaving the network protector shall not be used to add or remove heat during the contin-
uous current thermal test. To determine this, three thermocouples shall be placed 300 mm (12 in) apart along
the bus attached to the network protector. The bus is then shielded from air convection flow such that the
three thermocouples along the bus bar are within 5 °C (9 °F) of the adjacent thermocouple on the bus bar.
These readings are only applicable to the final three readings taken at 30-min intervals and are not subject to
the temperature variation criteria of the internal parts of the network protector. Refer to Figure 1 for the min-
imum number of thermocouples required.

5.1.2 Test duration

The rated continuous current of the network protector at rated frequency shall be applied continuously until
the temperature rise stabilizes. The temperature rise shall be considered stable when three successive read-
ings taken at 30-min intervals vary no more than 1.0 °C (£1.8 °F). If the temperature rise at the end of the
third interval is equal to the established limit (see Table 1) and if the temperature rise has increased since the
previous reading, the test shall be continued one more interval.
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11 12 13

NOTE—Thermocouples 1-16 shall be duplicated on all three phases.

Figure 1—Thermocouple locations

5.1.3 Ambient temperature

The network protector shall be tested at an ambient temperature between 10 °C (50 °F) and 40 °C (104 °F).
No correction factors need be applied. The temperature rise shall, in no case, exceed those specified in
Table 1. The ambient temperature shall be determined by taking the average of the readings of the three ther-
mocouples placed horizontally 300 mm (12 in) from the projected periphery of the network protector enclo-
sure and approximately on a vertical line as follows:

a)  One approximately 300 mm (12 in) above the network protector or enclosure (including bushings).

b) One approximately 300 mm (12 in) below the network protector enclosure. In the case of a floor
mounted network protector enclosure, it shall be 305 mm (12 in) above the floor or mounting base.

¢) One approximately midway between the above two positions.

All reasonable precautions shall be taken to reduce errors caused by the time lag between the temperature
rise of large apparatus and variations in the ambient temperature. Therefore, the ambient sensing thermocou-
ples shall be immersed in a suitable liquid, such as oil, in a suitable metal cup. The size of the metal cup
should be determined by the size of the apparatus being tested, but in no case shall the cup be any smaller
than 25.4 mm (1.0 in) in diameter and 50.8 mm (2.0 in) high.

5.1.4 Performance

Network protectors shall be considered to have passed this test if the limits of observable temperature rise as
listed in Table 1, for every point measured per Figure 1, are not exceeded. The resistance of the conductors
shall be measured on the network protector and its enclosure, either as one unit or separately. The resistance
values recorded should be representative of the values recorded after the continuous current thermal test and
serve as a basis for quality control monitoring of production of the individual designs and establishing the
maximum acceptable limits of the individual designs and configurations.
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5.2 Electrical tests

The test circuit conditions shall be verified by measuring the current in the test circuit by short-circuiting the
supply side of the test circuit at the network protector. For the purpose of determining the X/R ratio, the ac
current shall be measured in the first half cycle after the short circuit is initiated, this current being calculated
in accordance with IEEE Std C37.09 [B10]. The test circuit shall have an X/R ratio between 6.6 and 8 with
X and R in series. Any reactor used in the test circuit shall be an air-cored reactor. The test circuit imped-
ances shall be such that the three-phase symmetrical currents are essentially equal. The time at which the
magnitude of the symmetrical current is required to meet a rating level of the network protector is specified
for each test separately.

In all cases the network protector enclosure shall be insulated from ground and shall be connected to ground
through a 30 A current-limiting fuse, having an interrupting rating capacity not less than the interrupting rat-
ing of the network protector.

5.2.1 Interrupting rating test

The interrupting rating of the network protector, without fuses, shall be expressed in root-mean-square (rms)
symmetrical amperes at the maximum design voltage of the network protector.

5.2.2 Test conditions

All interrupting testing must be three-phase with the removable breaker installed in its enclosure. The test
circuit impedance shall be such that the average symmetrical phase current at the end of 1 s is not less than
the interrupting rating of the network protector.

Two separate tests shall be performed. One test shall energize from the transformer side with the network
side shorted; the other test shall energize from the network side with the transformer side shorted.

5.2.2.1 Operating duty

The operating duty of the network protector shall consist of an opening operation, followed by a 2-min inter-
val, and another opening operation (O-2 min-O). For each opening operation, the network protector shall
carry its rated interrupting current for 1 s before opening.

5.2.2.2 Performance

At the end of the test the network protector shall be in substantially the same mechanical condition as before
the test. It shall be capable of withstanding rated voltage in the OPEN position, and it shall be capable of car-
rying rated current without exceeding the temperature rise limit

After the test, the network protector must be inspected, and may be maintained. The ground fuse must be
verified to be intact.

5.2.3 Short-time current test

A network protector without fuses shall be given a short-time current rating, expressed in rms symmetrical
amperes at the maximum design voltage of the network protector.

5.2.3.1 Test conditions

All short-time current testing must be three-phase, with the test circuit impedance being such that the aver-
age symmetrical phase current at the end of 1 s is not less than the short-time rating of the network protector.
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The maximum peak current at the initiation of current shall not be less than 2.3 times the short-time symmet-
rical current rating.

5.2.3.2 Operating duty

The rated short-time current shall be maintained for a period of 1 s without the network protector breaker’s
contacts parting. The test circuit is to be energized and de-energized only by the action of the test station
breakers.

5.2.3.3 Performance

At the end of the test, the network protector shall be capable of meeting its interrupting rating and capable of
carrying rated continuous current without exceeding the temperature rise limit.

After the test, the network protector must be inspected to verify that the main contacts are free of excessive
burning or pitting. The ground fuse must be verified to be intact.

5.2.4 Fault close test

For network protectors having either spring close mechanisms or stored-energy mechanisms, fault close lev-
els shall be tested to verify the network protector’s ability, less the fuses, to close and latch its contacts.

5.2.4.1 Test conditions

All fault close current testing must be three-phase, with the test circuit impedance being such that the rms
total current of the maximum phase during the first half cycle is not less than 1.35 times the fault close and
latch symmetrical current rating of the network protector. The maximum peak current at the initiation of cur-
rent shall not be less than 2.3 times the fault close and latch symmetrical current rating.

5.2.4.2 Operating duty

The fault closing shall consist of electrically closing the network protector breaker into the test circuit. The
test circuit is then de-energized by the action of the test station breaker after 10 cycles.

5.2.4.3 Performance

Directly after this test is completed, the network protector breaker shall be checked to ensure the following:
a)  The spring closing mechanism has completed its closing cycle successfully.
b) The main contacts are free from excessive burning or pitting.

¢) The network protector breaker can be tripped manually.

At the end of this test, the network protector shall be capable of carrying rated continuous current without
exceeding its rated temperature rise and shall be capable of meeting its interrupting rating. The ground fuse
must be verified to be intact.

5.2.5 Fuse interruption test for non-silver-sand fuses

The network protector in its enclosure with non-silver-sand fuses installed shall be subjected to fault cur-
rents that are a minimum of the interrupting rating to a maximum of 110% of the interrupting rating of the
network protector. The trip circuit of the network protector shall be made inoperable for this test. This test is
intended to show that the fuses are capable of clearing a three-phase fault without arcing to ground.
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5.2.5.1 Test conditions

All fuse interrupting testing must be three-phase with the removable breaker installed in its enclosure. The
test circuit impedance shall be such that the average symmetrical phase current at the end of 1 s is not less
that the interrupting rating of the network protector.

Two separate tests shall be performed. One test shall energize from the transformer side with the network
side shorted. The other test shall energize from the network side with the transformer side shorted.

5.2.5.2 Operating duty

The operating duty cycle of the network protector fuse test shall consist of three separate three-phase fuse
interruptions at the maximum interrupting rating and maximum design voltage of the network protector.
Each test shall be conducted with new fuses. The network protector shall be inspected and may be main-
tained as required. The test circuit shall remain energized for 1 s after interruption.

5.2.5.3 Performance

Directly after each three-phase fuse interruption, the network protector shall be checked to ensure the
following:

a)  Atleast two fuses cleared successfully.
b) The 30 A ground fuse is intact.

5.2.6 Fuse interruption test for silver-sand fuses

The network protector in its enclosure with silver-sand fuses installed shall be subjected to fault currents that
are a minimum of the interrupting rating to a maximum of 110% of the interrupting rating of the network
protector. The trip circuit of the network protector shall be made inoperable for this test. This test is intended
to show that the silver-sand fuses are capable of clearing a three-phase fault without out-gassing, without
pistoning the fuse end pieces, and without internal restrike.

5.2.6.1 Test conditions

All fuse interrupting tests must be three-phase with the removable breaker installed in its enclosure. The test
circuit impedance shall be such that the average symmetrical phase current at the end of 1 s is not less than
the interrupting rating of the network protector.

Two separate tests shall be performed. One test shall energize from the transformer side with the network
side shorted, three phase. The other shall energize from the network side with the transformer side shorted,
three phase.

5.2.6.2 Operating duty

The operating duty cycle of the network protector fuse test shall consist of three separate three-phase fuse
interruptions at the maximum interrupting rating and maximum design voltage of the network protector.
Each test shall be conducted with new fuses in all three phases. The network protector and its respective sil-
ver-sand fuse enclosure shall be inspected and may be maintained as required. However, the fuse enclosure
and its surrounding bus structure shall show no signs of distress or failure.

The test circuit shall remain energized for 1 s after interruption.

It shall be determined that the fuse peak let-through current shall be below the network protector interrupting
rating.
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