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GENERAL

This data bulletin is a guide for the selection, applica-
tion, and coordination of S&C Power Fuses—Types SM,
SML, and SMD-20 when applied on the primary side of
medium-voltage transformers in industrial, commer-
cial, and institutional power systems. The information
and recommendations presented in this publication
apply regardless of whether the fuses are connected
directly to the transformer primary or are remotely con-
nected through insulated cable or enclosed bus duct. For
the purpose of this guide, medium-voltage transformers
are those having primary voltage ratings between 4.16
kv and 34.5 kv, with either low-voltage (208 v, 240 v,
480 v, or 600 v) or medium-voltage (2.4 kv or 4.16 kv)
secondaries.

The function of a transformer primary-side protective
device is, in general, to provide system protection as
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well as transformer protection. With respect to system
protection, a primary-side protective device should
detect a potentially damaging overcurrent condition
and operate promptly to isolate only the faulted seg-
ment, thereby minimizing the short-circuit stresses on
the remainder of the system and limiting the extent of
the service interruption to only the affected segment.
For transformer protection, a primary-side protective
device should operate promptly in response to a bus or
cable fault located between the transformer and the
nearest secondary-side overcurrent protective device. It
should further provide backup protection for the trans-
former in the event the secondary-side overcurrent pro-
tective device either fails to operate due to a malfunc-
tion, or operates too slowly due to incorrect (higher)
ratings or settings. To best achieve these objectives,
group protection of transformers is not generally recom-
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GENERAL

mended—each transformer should be individually pro-
tected. The ampere rating of a primary-side protective
device selected to accommodate the total loading
requirements of two or more transformers would typi-
cally be so large that only a small degree of secondary-
fault protection—and almost no backup protection—
would be provided for each individual transformer.
Moreover, for group-protection situations involving
transformers of unequal sizes, the ampere rating of the
primary-side protective device might even be greater
than the already large maximum ampere rating permit-
ted by the National Electrical Code for the smallest
transformer. In addition, with group protection of trans-
formers, the degree of service continuity is significantly
reduced, since a fault associated with any one trans-
former protected by a given device will result in the loss
of service to all transformers protected by the device. A
variety of primary-side protective devices such as cir-
cuit breakers, solid-material power fuses, and current-
limiting fuses are available to accomplish the above
tasks.

In industrial, commercial, and institutional power
systems, circuit breakers have been used for applica-
tions requiring complex relaying schemes or high con-
tinuous currents. However, for most applications a
choice of either circuit breakers or power fuses is avail-
able. Fuses have achieved widespread use in most such
applications because of their simplicity, economy, fast
response characteristics, and freedom from
maintenance.

Circuit breakers and their associated relays are com-
monly used where the reclosing capability of the circuit
breakeris an advantage, such as applicationsinvolving
overhead lines which have a relatively high incidence of
transient or temporary faults. This reclosing feature is
neither useful nor desirable in industrial, commercial,
and institutional power systems where the conductors
are arrangedin cable trays or enclosed in conduit or bus
duct. The incidence of faults on these systems is low,
and the rare faults that do occur are not transient and
resultin significant damage that would only be exacer-
bated by an automatic reclosing operation.

Therelaying associated with circuit breakers is avail-
able in varying degrees of sophistication and complex-
ity. Systems requiring differential protection, reverse-
power relaying, or non-current-magnitude tripping of
the protective device typically require circuit breakers.
However, the sizes of transformers normally associated
with industrial, commercial, and institutional power
systems generally do not warrant such sophisticated

protection. Indeed, many users find that the complexity
of such protective relaying, with its requirement for
periodic testing and recalibration, is a distinct
disadvantage.

Circuit breakers are also used in applications requir-
ing a very high—above 720 amperes—continuous cur-
rent-carrying capability. While this may be an advan-
tage in some cases, a higher degree of service continuity
can be achieved with less expensive power fuses by
subdividing the system into a larger number of discrete
segments, with the result that a fault on one segment of
the system affects fewer loads. This high'degree of seg-
mentation also allows the use of smaller transformers
located strategically throughout the system, eliminat-
ing the need for the unnecessarily long, high-ampacity
secondary conductors that are required where fewer,
larger, widely separated transformers are used.

Where high continuous current-carrying capability is
not required and where reclosing or sophisticated relay-
ing is not justified—as is the case in the majority of
transformer protection applications in medium-voltage
industrial, commercial, and institutional power
systems—power fuses offer a number of advantages.
Power fuses are simple to install and require no mainte-
nance of any kind—even after years of inattention,
power fuses will operate properly. Recalibration is
neither required nor possible. Hence, elaborate testing
procedures are not needed, eliminating the possibility
that a carefully engineered coordination plan will acci-
dentally be disturbed. Power fuses, unlike circuit break-
ers, provide fault protection for the system without
dependence on a source of control power, such as stor-
age batteries and their chargers. Such batteries may be
found completely discharged and thus incapable of
tripping the circuit breaker should a fault occur. In addi-
tion, for high-magnitude faults, power fuses haveinher-
ently faster response characteristics than circuit break-
ers, permitting more rapid removal of faults from the
system with these advantages:

1. The duration ofthe voltage “dip” associated with the
fault is reduced significantly, minimizing the poten-
tial for disruption of the remaining loads;

2. The duration of stresses on motors in other segments

of the system is shortened;

3. The conductor temperature rise due to the fault cur-

rentis lessened, permitting the use of conductors one
or more sizes smaller than those required by slower
operating circuit breakers, resulting in considerable
savings; and
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I GENERAL

4. The upstream protective device can be set to operate
faster—for better protection—while still coordinat-
ing with the transformer-primary fuse.

Thermal damage to three-phase motors due to single-
phasing—once thought to be a problem associated with
the use of power fuses on the primary side of a trans-
former—is of no concern, since the National Electrical
Code requires that motors be equipped with an overcur-
rent protective device in each of the three supply phases.
In addition, devices are now widely available which
detect open-phase conditions caused by blown fuses and
such other events as utility-line burndown, broken con-
ductors, single-phase switching, orequipment malfunc-
tions, and which initiate a switching operation to iso-
late the load or transfer to an alternate source. Further-
more, power fuses provide selective isolation of only
faulted phases of three-phase feeders serving single-
phase loads, unlike the undiscriminating operation of
circuit breakers which remove all three phases from the
system—even on single-phase faults.

As mentioned above, there are two types of power
fuses: solid-material fuses and current-limiting fuses,
with significantly different performance character-
istics which materially affect their suitability for
transformer protection. S&C Types SM, SML, and SMD
Power Fuses are of the solid-material type, and have
fusible elements that are nondamageable and nonag-
ing. The time-current characteristics of S&C Power
Fuses are permanently accurate—neither age and vibra-
tion, nor surges that heat the element nearly to the
severing point will affect the characteristics of these
fuses. There is no need for any “safety zones” or ‘“‘set-
back allowances.” As a consequence of these perfor-
mance characteristics, SM, SML, and SMD Power
Fuses allow fusing closer to the transformer full-load
current, providing the maximum degree of protection
against secondary-side faults. In addition, the ability to
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fuse closer to the transformer full-load current facili-
tates coordination with upstream protective devices by
allowing the use of lower ampere ratings or settings for
these devices, resulting in faster response.

Current-limiting fuses on the other hand, because of
their construction, are inherently susceptible to element
damage caused by inrush currents that approach the
fuse’s minimum melting time-current characteristic
curve. Because of this potential for damage, and because
of the effects of loading and manufacturing tolerances
on thetime-current characteristic curve, a safety zone or
setback allowance is typically required. This safety
zone or setback allowance, combined with the “shape”
of the time-current characteristic curve, results in the
selection of a current-limiting fuse ampere rating sub-
stantially greater than the transformer full-load cur-
rent. However, the use of such a high ampere rating is
undesirable, since the degree of transformer protection
will be reduced, and coordination with the upstream
protective device may be jeopardized. Also, since high-
ampere-rated current-limiting fuses typically require
the use of two or three lower-ampere-rated fuses con-
nected in parallel, increased cost and space require-
ments may be encountered.

Selection of the various types of transformer primary-
side protective devices and their ratings and settings
has been a matter of considerable complexity. This pub-
lication provides complete, simplified procedures for
selecting the optimal transformer-primary fuse, taking
into consideration all of the following factors associated
with the application:

1. System voltage;
2. Available fault current;

3. Anticipated normal transformer loading schedule,
including daily or repetitive peak loads, and emer-
gency peak loads;

S&C ELECTRIC COMPANY - Chicago A
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4. Transformer inrush current, including the combined
effects of transformer magnetizing-inrush current
and the energizing-inrush currents associated with
connected loads—particularly following a momen-
tary loss of source voltage;

5. The degree of protection provided to the transformer
against damaging overcurrents;

6. Coordination with secondary-side as well as other
primary-side overcurrent protective devices; and

7. Protection of the downstream primary-side conduc-
tors against damaging overcurrents.

These factors are discussed in detail in the next sec-
tion, entitled “Application Principles.” This discussion
is followed by tables designed specifically to simplify

— GENERAL l

the selection of the optimal transformer-primary fuse
for your particular applications.

The fuse selection tables list fuse ampere ratings and
speed characteristics which have been “precoordinated”
with the full spectrum of low-voltage and medium-
voltage overcurrent protective devices, such as circuit
breakers, fuses, and Class E-2 high-voltage industrial
control equipment, thereby eliminating the need to per-
form graphical coordination studies. The tables feature
a specially designed “Transformer Protection Index”
which indicates the degree of transformer protection
provided by the primary fuse, as well as listings of the
loading capabilities of the fuses when used with each of
the transformers shown. You need only refer to these
tables to obtain the information required to make your
selection.

APPLICATION PRINCIPLES

Select the Primary Fuse Rating . . .

A transformer-primary fuse must be selected for the
voltage rating, the available fault current, and the con-
tinuous current-carrying requirement of the circuit on
which it is to be applied. Since there are a multitude of
voltage, short-circuit interrupting, and maximum am-
pere ratings available, you should choose the most eco-
nomical primary fuse that will meet both your present
and your future requirements. In addition, from the
wide variety of ampere ratings and speeds available,
you should select the primary fuse providing the opti-
mum protection for the transformer against secondary-
side faults.

Voltage rating. The maximum design voltage rating
of the transformer-primary fuse should equal or exceed
the maximum phase-to-phase operating voltagelevel of
the system. S&C Types SM, SML, and SMD Power
Fuses are not “voltage critical,” since they do not pro-
duceovervoltages, and therefore, they may be applied at
any system operating voltage equal to or less than the
maximum design voltage rating of the fuse. Current-
limiting fuses, in contrast, inherently develop an over-
voltage during fault-current interruption. This overvolt-
agetypically restricts the application of current-limiting
fuses tothe same system-voltage class as the maximum
voltage rating of the current-limiting fuse, in order to
avoid exposing system components such as surge arrest-
ers and dry-type transformers to damage from excessive
voltages.

Short-circuit interrupting rating. The symmetrical
short-circuit interrupting rating of the transformer-
primary fuse should equal or exceed the maximum

available fault current at the fuse location. When
determining theinterrupting rating of the primary fuse,
you should consider the X/R ratio of the system at the
fuse location, since power fuses may have higher-than-
nominal symmetrical interrupting ratings for those
applications where the X/R ratio is less than the value
of 15 specified by ANSI Standards.* You may as aresult
be able to use a less expensive primary fuse having a
lower nominal symmetrical interrupting rating. Refer
to the fuse manufacturer’s recommendations for these
higher symmetrical short-circuit interrupting ratings.

The interrupting rating of the transformer-primary
fuse should be chosen with sufficient margin to accom-
modate anticipated increases in the interrupting duty
due to system growth. Again, since fuses are available
with a wide variety of interrupting ratings, you should
choose a primary fuse having an interrupting rating
only as large as necessary to meet your present and
future requirements.

Ampere rating and speed characteristic. The am-
pere rating and speed characteristic of the transformer-
primary fuse should be selected to (1) accommodate the
anticipated normal transformer loading schedule,
including daily or repetitive peak loads, and emergency
peak loads; (2) withstand the magnetizing-inrush cur-
rent associated with the energizing of an unloaded
transformer, as well as the combined magnetizing- and
load-inrush currents associated with the re-energiza-
tion of a loaded transformer following a momentary

* ANSI Standard C37.46, Specifications for Power Fuses and Fuse
Disconnecting Switches.
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IAPPLICATION PRINCIPLES

loss of source voltage;(3) protect the transformer against
damaging overcurrents; and (4) coordinate with second-
ary-side as well as other primary-side overcurrent pro-
tective devices. These principles, which are examined in
greater detail in the following sections, provide the
basic foundation of transformer-primary fuse selection.

Accommodate Expected Loading
Levels . . .

In general, the transformer-primary fuse should be
selected based on the anticipated normal transformer
loading schedule, including daily or repetitive peak
loads. The primary fuse ultimately selected should have
a continuous loading capability, as differentiated from
its ampere rating, equal to or greater than this highest
anticipated loading level. Refer to the fuse manufactur-
er's recommendations for such loading capability
values. Recommendations for S&C Power Fuses—Types
SM, SML, and SMD-20 used for transformer protection

areincluded in the fuse selection tables presented in this
guide.

Conditions may occur during which the transformer
will be loaded far in excess of the normal loading sched-
ule. Such emergency peak loading typically occurs
when one of two transformers (in a duplex substation,
for example) is compelled, under emergency conditions,
to carry the load of both transformers for a short period
of time. Where emergency peak loads are contemplated,
the transformer-primary fuse ultimately selected should
have an emergency peak-load capability at least equal
to the magnitude and duration of the emergency peak
load. It is important to remember that a transformer-
primary fuse should be selected to accommodate—not to
interrupt—emergency peak loads. This requirement
may result in the selection of a primary fuse ampere
rating larger than would be required for a similarly
rated single transformer installed alone, and therefore
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Curve for determining magnitude of combined magnetizing- and load-inrush current.
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APPLICATION PRINCIPLES l

the degree of transformer protection provided by the
primary fuse may be reduced.

Withstand Inrush Currents . ..

When an unloaded distribution or power transformer is
energized, there occurs a short-duration inrush of mag-
netizing current which the transformer-primary fuse
must be capable of withstanding without operating (or,
in the case of current-limiting fuses, without sustaining
damage to the fusible element). The integrated heating
effect on the primary fuse as a result of this inrush
current is generally considered equivalent to a current
having a magnitude of 12 times the primary full-load
current of the transformer for a duration of 0.1 second.
The minimum melting time-current characteristic of the
primary fuse should be such that the fuse will not oper-
ate (or again, in the case of current-limiting fuses, sus-
tain damage to the fusible element) as a result of this
magnetizing-inrush current.

The transformer-primary fuse must also be capable of
withstanding the inrush current that occurs when a
transformer thatis carrying load experiences a momen-
tary loss of source voltage, followed by re-energization
(such as occurs when a source-side circuit breaker oper-
ates to clear a temporary upstream fault, and then
automatically recloses). In this case, the inrush current
is made up of two components: the magnetizing-inrush
current of the transformer, and the inrush current asso-
ciated with the connected loads. The ability of the pri-
mary fuse to withstand combined magnetizing- and

load-inrush current is referred to as “hot-load pickup”
capability.

The integrated heating effect on the transformer-
primary fuse as a result of the combined magnetizing-
and load-inrush current is equivalent to a current hav-
ing a magnitude of between 12 and 15 times the primary
full-load current of the transformer for a duration of 0.1
second. The specific multiple of primary full-load cur-
rent is a function of the transformer load immediately
preceding the momentary loss of source voltage, as
illustrated in the curve in Figure 1. The minimum melt-
ing time-current characteristic of the primary fuse
(adjusted as described below) should exceed the magni-
tude and duration of the combined inrush current.

The minimum melting time-current characteristic
curves for medium-voltage power fuses are determined
in accordance with ANSI Standards,* which specify
testing of fuses at an ambient temperature of 25°C, and
with noinitial load. In practice, every fuse is carrying a
load, which raises the temperature of the fusible ele-
ment, and hence reduces the melting time for a given
value of current. To ensure that the transformer-primary
fuse can withstand hot-load pickup current (and to pro-
vide precise coordination between the primary fuse and
downstream overcurrent protective devices), it is neces-
sary to adjust the published minimum melting time-
current characteristic curve of the primary fuse to
reflect the reduced melting time for each specificlevel of
fuseloading. Figure 2illustrates a typical curve used for

*  ANSI Standard C37.46, Specifications for Power Fuses and Fuse
Disconnecting Switches.
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lAPPLlCATION PRINCIPLES

making such an adjustment, and Figure 3 illustrates the
minimum melting time-current curve of a primary fuse
so adjusted.

Solid-material power fuses have helically coiled,
stress-relieved silver fusible elements that are of solder-
less construction and are surrounded by air. Because of
this construction, the adjustment mentioned above
regarding the level of prefault load is the only adjust-
ment that need be made to ensure sufficient hot-load
pickup capability and precise coordination with down-
Published total clearing time- stream protective devices. In such power fuses, the fus-
g?ﬁ:g;;,c;ﬂgf of transformer- ible element is free from meéchanical and thermal stress

and confining support, and therefore is not subject to
damage—even by inrush currents that approach but do
not exceed the fuse’s minimum melting time-current
characteristic curve, adjusted to reflect the assumed pre-
faultload. Fuses with other element designs, in contrast,
require additional or larger adjustments to their min-
Published minimum melting imu'm melting ti.me-current char‘flcteristic curves to rec-
time-current curve of ognize the physical or metallurgical damage to the fus-
transformer-primary fuse ible element that can result from such surge currents.

Current-limiting fuses, in particular, have fusible
elements which consist of a number of very fine diame-
ter silver wires, or one or more perforated or notched
silver ribbons, surrounded by, and in contact with, a
filler material such as silica sand. Because of this con-
struction, current-limiting fuses are susceptible to ele-
ment damage caused by current surges that approach
the fuse’s minimum melting time-current characteristic
curve. This damage may occur in one or more of the
following ways:

Time

1. The fusible element may melt but not completely
separate, because the molten silver is constrained by
the filler material. The silver then solidifies, but with
a different cross-sectional area.

2. Oneormore, butnot all, of the parallel silver wires or

ribbons of the fusible element may melt and separate.
Adjusted minimum melting
time-current curve of
transformer-primary fuse (pub-
lished fuse minimum melting
time-current curve adjusted to
reflect the assumed prefault
load)

3. The fusible element may break as a result of fatigue
brought about by localized buckling of the fusible
element from thermal expansion and contraction.

Certain current-limiting fuses utilize a eutecticor“M”
spot consisting of a drop of tin or tin alloy deposited on
the silver element. The tin or tin alloy melts and amal-

Current ~—

Figure 3. The total clearing and the minimum melting time-current
curves of a 100E-ampere transformer-primary fuse, with the min-
imum melting curve adjusted to reflect the reduced melting time
resulting from an assumed prefault foad current of 87.5 amperes.
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APPLICATION PRINCIPLES I

gamates (combines) with the silver element at a temper-
ature lower than the melting temperature of the silver
element, thereby initiating fuse operation at lower lev-
els of fault current than for the silver element alone.
Current-limiting fuses that utilize “M” spots are even
more susceptible to element damage than other types of
current-limiting fuses, since the “M” spot may only par-
tially melt and amalgamate when exposed to current
surges.

Damage to fusible elements of current-limiting fuses,
as described above, may shift or alter their time-current
characteristics, resulting in a loss of complete coordina-
tion between the fuses and other downstream overcur-
rent protective devices. Moreover, a damaged current-
limiting fuse element may melt due to an otherwise
harmless inrush current, but the fuse may fail to clear
the circuit due to insufficient power flow—with the fuse
continuing to arc and burn internally due to load-
current flow.

Because of the potential for damage to the fusible
element from inrush currents, and because of the effects
ofloading and manufacturing tolerances, current-limit-
ing fuse manufacturers typically require that, when
applying such fuses, the minimum melting time-current
characteristic curves be adjusted to allow for these vari-
ables. These adjustments are referred to as “safety
zones’ or “setback allowances,” and range from 25% in
terms of time to 25% in terms of current. The latter can
resultin an adjustment of 250% or more in terms of time,
depending on the slope of the time-current characteris-
tic curve at the point where the safety zone or setback
allowance is measured.

The S&C Types SM, SML, and SMD-20 Power Fuses
covered in this publication are available in two speed
characteristics: Standard Speed, TCC No. 153; and Slow
Speed, TCC No. 119. The time-current characteristic

% S&C ELECTRIC COMPANY - Chicago

S&C ELECTRIC CANADA LTD - Rexdale

curves for these fuses are of the inverse-time form with
sufficient time delay so that, in either speed, a fuse
having an ampere rating even somewhat less than the
transformer full-load current will withstand the inrush
currents described above, for typical industrial trans-
former loading levels.

Current-limiting fuses, in contrast, have inherently
steeper (faster) time-current characteristics. As a con-
sequence, manufacturers of current-limiting fuses ordi-
narily recommend the use of an ampere rating substan-
tially higher than the transformer full-load current in
order to prevent the fuse from operating or sustaining
damage due to inrush currents. However, the use of a
higher ampere rating is undesirable for three reasons:
(1) protection for the transformer may be greatly
reduced; (2) coordination with the upstream protective
device may be jeopardized; and (3) higher-ampere-rated
current-limiting fuses (usually above 100 amperes) typi-
cally require the use of two or three lower-ampere-rated
fuses connected in parallel, resulting in significantly
increased cost and space requirements.

Protect Transformer Against
Damaging Overcurrents . . .

The most important application principle to be consid-
ered when selecting a transformer-primary fuse is that
it must protect the transformer against damage from
mechanical and thermal stresses resulting from a sec-
ondary-side fault that is not promptly interrupted. A
properly selected primary fuse will operate to clear such
a fault before the magnitude and duration of the over-
current exceed the short-time loading limits recom-
mended by the transformer manufacturer.

In the absence of specificinformation applicableto an
individual transformer, the primary fuse should be
selected in accordance with recognized guidelines for
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I APPLICATION PRINCIPLES

e w the maximum permissible transformer short-time load-

ing limits. A curve representing these limits (see Figure
4) was introduced in the Appendix to ANSI Standard
C5H7.92-1962, Guide for Loading Oil-Immersed Distribu-
tion and Power Transformers. This curve was subse-
quently incorporated in ANSI Standard C37.91-1972
(R1978), Guide for Protective Relay Applications to
Power Transformers, and in NEMA TR-98-1978, Guide
for Loading Oil-Immersed Power Transformers. For the
purpose of this publication, the curve illustrated in Fig-
ure 4 will be referred to as the transformer short-time
characteristic curve.

1000
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As mentioned before, the most important considera-
tion when selecting a transformer-primary fuse is the
degree of protection it provides the transformer against
all types of secondary-side faults. The degree of trans-
former protection provided by the primary fuse should
be checked for the level of fault current and type of fault
(i.e., three-phase, phase-to-phase, or phase-to-ground)
producing the most demanding conditions possible for
each particular application, viz., those for which the
ratio of the primary-side line currents to the transformer
winding currentsis the lowest. For these situations, one
or more of the primary fuses will be exposed to a propor-
tionately lower level of current than the windings, and,
as a consequence, the primary fuses must be carefully
selected to operate fast enough to avoid damage to the
transformer windings. Figure 5 illustrates the relation-
ship between the per-unit primary-side and secondary-
side line currents and the associated per-unit trans-
former winding currents for three common transformer
connections under a variety of secondary-fault condi-
tions. Table I on page 12 lists the ratio of the per-unit
primary-side line currents to the per-unit transformer
1 winding currents for these transformer connections and
types of secondary faults.

100

50

20

Time, Seconds

From TableI, it is clear that a phase-to-phase second-
0.5 ary fault on a delta delta connected transformer and a
! phase-to-ground secondary fault on a delta grounded-
; wye connected transformer produce the most demand-
ing conditions possible for those particular transformer
02 connections, since the per-unit primary-side line cur-
rents are less than the per-unit transformer winding
currents. Accordingly, to ensure proper transformer
i protection for these two situations, it is necessary to

01 “shift” the basic transformer short-time characteristic
curve to the left (in terms of current) by the ratio of the
0.05
8 3 S 5] 8
- o w o uwn
- N

Current, in Percent of Transformer
Self-Cooied Full-Load Current

"~ S

Figure 4. Transformer short-time characteristic curve.
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(a) Grounded-Wye Grounded-Wye Connected Transformer

Three-Phase Phase-to-Phase
Secondary Fauit Secondary Fault

(b) Delta Delta Connected Transformer

1.0 0.87
—_— —
= 1.0 =\ 087
— _—
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[
Three-Phase Phase-to-Phase Phase-to-Ground
Secondary Fault Secondary Fault Secondary Fault
(c) Delta Grounded-Wye Connected Transformer

N S
Figure 5. Relationship between the per-unit primary-side and secondary-side line currents and the associated per-unit transformer
winding currents for (a) grounded-wye grounded-wye, (b) delta delta, and (c) delta grounded-wye connected transtormers for various
types of secondary faults. (Line current and winding current values are expressed in per unit of their respective values for a “bolted”
three-phase secondary fault.)
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per-unit primary-side line current to the per-unit trans-
former winding current listed in Table 1. The shifted
transformer short-time characteristic curve will then be
in terms of the primary-side line current and, as such,
will be directly comparable with the total clearing time-
current characteristic curve of the transformer-primary
fuse. For the grounded-wye grounded-wye connected
transformer, the per-unit primary-side line currents and
the per-unit transformer winding currents are the same,
hence the basic transformer short-time characteristic
curve applies.

TABLE |—Relationship Between Per-Unit Primary-Side
Line Current and Per-Unit Transformer Winding Current
for Various Types of Secondary Faults

_ Not
A A "o 087 Applicable
A 7_( 1.0 1.15 0.58

@ Linecurrent and winding current values are expressed in per unit of
their respective values for a “bolted” three-phase secondary fault.

Figure 6 illustrates the basic transformer short-time
characteristic curve (Curve ®), applicable to the
grounded-wye grounded-wye connected transformer, as
well as short-time characteristic curves adjusted to
reflect the two situations discussed above. Curve
represents Curve ® adjusted to reflect the reduced level
of current (0.87 per unit) seen by two primary fuses
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P

during a phase-to-phase secondary fault on a delta delta
connected transformer. Similarly, Curve © represents
Curve ® adjusted to reflect the reduced level of current
(0.58 per unit) seen by two primary fuses during a phase-
to-ground secondary fault on a delta grounded-wye
connected transformer.

For a delta wye connected transformer with its neu-
tral grounded through an impedance, the ratio of the
per-unit line current to the per-unit winding current fora
phase-to-ground secondary fault is the same as that
discussed above for a delta grounded-wye connected
transformer. However, since the impedance in the neu-
tral limits the magnitude of the phase-to-ground fault
current to levels well below the level of current which
willdamage the transformer, the phase-to-ground trans-
former short-time characteristic curve (Curve ©)is of no
concern and may be ignored. Accordingly, the basic
transformer short-time characteristic curve (Curve
®) applicable to multiphase secondary faults should be
used for this transformer.

Although the transformer short-time characteristic
curve is only a guide, it is recommended as a criterion
against which to measure the degree of transformer
protection provided by the transformer-primary fuse.
To meet this criterion for high-magnitude secondary-
side faults, the total clearing time-current characteristic
curve of the primary fuse should pass below the point
(commonly called the ANSI Point) on the appropriate
transformer short-time characteristic curve at the cur-
rent level corresponding to the maximum three-phase
secondary-fault current as determined solely by the
transformer impedance. Based on the design and appli-
cation of the primary fuse, as described below, the total
clearing time-current characteristic curve of the pri-
mary fuse will typically cross the transformer short-
time characteristic curve at some low level of current.

Another aspect of transformer protection involves
low-current overloads. Low-voltage current-limiting
fuses are designed to provide overload protection for the
transformer by operating at currents only slightly
larger than their ampere rating. In contrast, medium-
voltage transformer primary-side protective devices are
not intended to provide overload protection. For this
reason, the minimum operating current of medium-
voltage power fuses is required by ANSI Standards®* to
be significantly greater than the ampere rating. For
example, “E” rated power fuses are required to operate

* ANSI Standard C37.46, Specifications for Power Fuses and Fuse
Disconnecting Switches.
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with 5.75% impedance.
1
0.5
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formula: ¢ 1 \ [transformer-connection
(%Z) adjustment factor /.
02 . . . . o o For example, for a delta grounded-wye connected transformer with
5.75% impedance, the current value for the ANSI Point is
(0A01575> (0.58), or 1010% of the transformer tull-load current.
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Figure 6. Transformer short-time characteristic curves.
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I APPLICATION PRINCIPLES

at not less than 200 or 220 percent of the ampere rating.
Accordingly, the total clearing time-current character-
istic curve of the transformer-primary fuse will cross the
transformer short-time characteristic curve at some low
level of current. Because the primary fuse does not pro-
vide overload protection for the transformer, this should
not be a concern; however, efforts should be made to
keep the current value at which the two curves intersect
as low as possible, to maximize protection for the trans-
former against secondary-side faults.

Curve © in Figure 7, which corresponds to the trans-
former short-time characteristic curve for a delta
grounded-wye connected transformer, illustrates these
principles. The total clearing curves for primary fuses
with a fusing ratio* of 1.0, 1.5, 2.0, or 2.5 all pass below
the ANSI Point of the delta grounded-wye connected
transformer’s short-time characteristic curve. The total
clearing curve for a primary fuse with a fusing ratio of
3.0 passes completely above and to the right of the
transformer short-time characteristic curve, and thus,
as a consequence, would not provide protection for this
transformer for a phase-to-ground secondary fault.}
Since the object of transformer-primary fusing is to pro-
vide protection for the transformer for all types of sec-
ondary faults, a primary fuse with a total clearing curve
that passes above the ANSI Point (such as the primary
fuse with a fusing ratio of 3.0 in Figure 7) would be
considered unacceptable.

The transformer-primary fuse having the lowest fus-
ing ratio of the four fuses that pass beneath the ANSI
Point would provide the maximum protection for the
transformer against secondary faults located between
the transformer and the secondary-side overcurrent
protective device—as well as maximum backup protec-
tion for the transformer in the event the secondary-side

Fusing ratio is defined as the ratio of the transformer-primary fuse
ampere rating to the transformer self-cooled full-load current.

i Transformers in industrial, commercial, and institutional power
systems typically have impedances less than 8%. For such trans-
formers, the total clearing time-current curve of the slope illustrated
for a primary fuse with a fusing ratio of 3.0 would typically pass
below and to the left of the ANSI Point. A transformer with 8%
impedance was selected for Figure 7 to illustrate the concept of a
primary fuse providing inadequate protection.
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overcurrent protective device fails to operate, or oper-
ates too slowly due to an incorrect (higher) rating or
setting. From Figure 7, it may be seen that a primary
fuse with a fusing ratio of 1.0 will provide protection for
a delta grounded-wye connected transformer against
phase-to-ground secondary faults producing currents as
low as 230% of the full-load current of the transformer as
reflected on the primary side. When the fusing ratio is
2.5, however, protection for the transformer is provided
only when secondary faults produce primary-side cur-
rents exceeding 670% of the transformer full-load
current.

The results of published studiest referenced below
indicate that under arcing conditions, secondary-
switchboard and other nearby faults on 480/277Y-volt
circuits havemagnitudes as low as 40% of the maximum
available phase-to-ground fault current at the point of
the fault. This corresponds to 290% of the full-load cur-
rent of the transformer in Figure 7, as seen by the
transformer-primary fuse. Hence, a primary fuse with a
fusing ratio of 1.0 will provide protection for the trans-
former against an arcing phase-to-ground fault, since
the primary fuse will operate at as low as 230% of the
full-load current of the transformer. A primary fuse with
a fusing ratio only slightly higher than 1.0, though, may
have a total clearing current in excess of 290% of the
full-load current of the transformer, and thus may not

T The following references are recommended:

1. J. R. Dunki-Jacobs, “The Effects of Arcing Ground Faults on
Low-Voltage System Design,” Article reprinted from the May~
June 1972 issue of IEEE Transactions on Industry and General
Applications.

e

J. R. Dunki-Jacobs, “State of the Art of Grounding and Ground
Fault Protection,” Article reprinted from the 1977 Conference
Record of the IKEE 24th Annual Petroleum and Chemical Indus-
try Conference, September 13-14, 1977, Dallas, Texas, Catalog
No. 77TCH1229-4-1A.

3. L. E. Fisher, “Resistanee of Low-Voltage Alternating Current
Arcs,” IEEE Transactions on Industry and General Applica-
tions, Vol. IGA-6, Novemher/December 1970, pages 607-616.
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Figure 7. The effect of fusing ratios on the degree of protection provided a delta grounded-wye connected transtormer against a
phase-to-ground secondary fault.
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provide protection for the transformer against a phase-
to-ground fault under arcing conditions. A primary fuse
with a fusing ratio only slightly higher than 1.0 will,
however, adequately protect the transformer against
permanent or metallic phase-to-ground secondary faults
as well as other types of secondary faults, including
arcing phase-to-ground secondary faults that escalate
to multiphase secondary faults.

As a second example, consider Curve ® in Figure 8,
which corresponds to the transformer short-time char-
acteristic curve for a delta delta connected transformer.
The total clearing curve of a transformer-primary fuse
with a fusing ratio as high as 3.0 will pass below the
ANSI Point of the transformer short-time characteristic
curve, and will thus provide protection for the trans-
former as discussed before. However, a primary fuse
with such a high fusing ratio will not provide protection
for the transformer unless the fault current exceeds
735% of the full-load current of the transformer as
reflected on the primary side. A primary fuse with a
fusing ratio of 1.0 will clearly provide much better pro-
tection for the delta delta connected transformer by
operating at as low as 230% of the transformer-primary
full-load current.

As mentioned before, an effort should be made to
select a transformer-primary fuse which will protect the
transformer against all types of secondary-side faults—
including arcing phase-to-ground faults. The primary-

side line-current values for various types of secondary-
side faults and for various transformer connections and
impedances, expressed in percent of the transformer
full-load current, are listed in Table I1I, below. The
desired protection is obtained if the current value at
which the primary fuse total clearing time-current curve
and the transformer short-time characteristic curve

intersect is less than the applicable values as shown in
Table I1.

Coordinate with Other Protective
Devices . ..

General

The most important aspect of transformer-primary fus-
ing is, of course, the provision of maximum protection
for the transformer. It is also important, however, for
the time-current characteristics of the transformer-
primary fuse to be coordinated with the time-current
characteristics of certain other overcurrent protective
devices on both the secondary side and the primary side
of the transformer. Coordination is defined as the selec-
tive operation of various overcurrent protective devices,
and, if properly executed, will result in removal of the

TABLE Il—Secondary Fault Currents Reflected to Primary Lines

us Types of Secondary Fauits,
S
hase-to-Phas ___Three-Phase

4% 1000% 2500% 2180% 2500%
5.5% L] 1820 1580 1820
5.75% 700 1740 1510 1740
6.5% L] 1540 1340 1540

8% 500 1250 1090 1250

4% 2180 2500
5.5% 1580 1820
5.75% Not Applicable Not Applicable 1510 1740
6.5% . 1340 1540

8% 1090 1250

4% 580 1450 2500 2500
5.5% . 1050 1820 1820
5.75% 400 1010 1740 1740
6.5% L] 890 1540 1540

8% 290 730 1250 1250

@ Commonly accepted arcing-fault-current values for secondary-switchboard and other nearby faults. See text, page 14.

B For transformers with medium-voltage secondaries (2.4 kv or 4.16 kv), the entries in the “Phase-to-Ground” column apply.
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Figure 8. The effect of fusing ratios on the degree of protection provided a delta delta connected transformer against a phase-to-phase

secondary fault.
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least possible amount of load by the device clearing the
fault, while normal serviceis maintained on the remain-
der of the circuit. The following sections describe how
proper coordination is achieved both between the trans-
former-primary fuse and secondary-side protective
devices, and between the transformer-primary fuse and
upstream protective devices.

Coordination between the transformer-primary fuse
and secondary-side protective devices

Figure 9 represents a portion of a simple radial circuit
which serves to illustrate the principles of coordination
described above. A fault at point ® on a feeder should be
cleared by the feeder protective device @, before the
upstream protective device D operates. Additionally, a
fault at point ® should be cleared by the protective
device @ before another device even farther upstream
begins to operate.

Figure 10 represents another simple radial circuit,
similar to that in Figure 9 except for the addition of the
transformer. The presence of the transformer, however,
does not affect the need for coordination between the
upstream protective device (transformer-primary fuse,
in this example) and the feeder protective devices. As
before, a secondary fault at point © on a feeder should
be cleared by the feeder protective device @, and a
secondary fault at point ® should be cleared by the
transformer-primary fuse @. Additionally, the trans-
former-primary fuse will clear a primary fault located at
point®.

For many applications, a main secondary-side protec-
tive device may be considered economically unjustifi-
able, since as described above, a properly selected pri-
mary fuse will provide the same degree of secondary-
fault protection for the transformer as would the main
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secondary protective device. There are applications,
though, where a main secondary protective device is
commonly used for reasons other than secondary-side
fault protection, such as: (1) in circuits with a large
number of feeders, where the main secondary protective
device serves as a “master’” disconnect to permit rapid
shutdown of the circuits in an emergency: (2) in circuits
where overload protection is desired because the com-
bined load capability of the feeder protective devices
exceeds the overload capability of the transformer; and
(3) in duplex substations or in situations where the
secondaries of two supply transformers are connected
through a bus-tie switch or circuit breaker, in order to
isolate a faulted transformer from the low-voltage bus.

The use of a main secondary-side protective device
does not, however, alter the desirability of providing the
maximum degree of protection for the transformer,
while obtaining coordination with secondary-side pro-
tective devices such that the least possible amount of
load is removed in the event of a fault. This is best
achieved by coordinating the transformer-primary fuse
with the feeder protective device having the highest
ampere rating or setting (or in the case of a duplex
substation, with the bus-tie switch or circuit breaker). A
primary fuse so selected will have a smaller ampere
rating than would be possible if the primary fuse were
coordinated with the main secondary protective device,
thereby providing a higher degree of protection for the
transformer against secondary-side faults as well as
superior backup protection for the transformer in the
event a secondary-side overcurrent protective device
fails to operate correctly.

Lack of coordination between the main secondary-
side protectivedevice and the transformer-primary fuse
1s no problem, since the current ranges over which the
two devices do not coordinate are very narrow, and even
then only apply when (1) a feeder fault is not cleared due
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Figure 9. Coordination between an upstream protective device and a feeder protective device. Refer to text.
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Figure 10. Coordination between a transformer-primary fuse and a feeder protective device. Refer to text.
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to failure of a feeder protective device, or (2) there is a
secondary bus fault. Either combination of circumstan-
ces is so rare that the primary fuse will seldom operate.
Evenifthe primary fuse operates, the result is no differ-
ent from that which ensues if only the main secondary
protectivedevice operates, sincein either case the entire
output of the transformer will be lost.

Rapid operation of the transformer-primary fuse will
actually improve the degree of protection provided the
transformer for the two situations mentioned above,
since the time required for the primary fuse to operate
will be less than the time required if the primary fuse
and the main secondary protective device were fully
coordinated. The shorter operating time of the primary
fuse results in a lesser accumulation of mechanical and
thermal stresses on the transformer, thereby helping to
preserve transformer operating life. Additionally, since
secondary-switchboard and other nearby faults gener-
ally resultin significant damage requiring repair before
re-energization, the time and cost involved in replacing
the inexpensive primary fuse will be insignificant com-
pared to that involved in locating and repairing the
fault.

To establish coordination between the transformer-
primary fuse and the feeder protective device, it is
necessary to examinetherelationship between the min-
imum melting time-current characteristic curve of the
primary fuse and the total clearing time-current charac-
teristic curve of the feeder protective device. In so doing,
however, the time-current characteristic curves for both
devices must be converted to equivalent currents appli-
cable to a common voltage (either primary-side or
secondary-side). For this publication, the primary-side
voltage has been used.

Complete coordination between the two devices is
obtained when the total clearing time-current charac-
teristic curve of the feeder protective device lies below

240-110 DPATA BULLETIN

Page 20 of 78
August 6, 1984

and to the left of the minimum melting time-current
characteristic curve of the transformer-primary fuse—
for all current levels from overload to the maximum
three-phase secondary fault-current level—with proper
allowances made for the transformer connection (where
applicable) and for the assumed prefault load. Proper
coordination between the primary fuse and major types
of feeder protective devices is illustrated in Figures 11
and 12.

Transformer-primary fuses should be selected with
the lowest possible ampere rating (hence, the lowest
possiblefusing ratio) that will coordinate with the feeder
protective device having the highest ampere rating or
setting. It should be remembered that the ampererating
or setting of the feeder protective device has a direct
bearing on the ampere rating of the primary fuse, and
hence, on the degree of secondary-fault protection pro-
vided the transformer. Thus, the ampere rating or set-
ting selected for each feeder protective device should not
behigher than is necessary to coordinate with protective
devices even farther downstream.

Coordination between the transformer-primary fuse
and the feeder protective device is typically checked for
the level of fault current and for the type of fault (i.e.,
three-phase, phase-to-phase, or phase-to-ground) pro-
ducing the most demanding conditions possible for the
transformer in each application. From the standpoint of
coordination, the most demanding conditions possible
are those where the per-unit line current on the primary
side of the transformer is greater than the per-unit line
current on the secondary side of the transformer. For
this situation, the primary fuse carries more current
relatively than does the secondary-side overcurrent pro-
tective device. Accordingly, an allowance must be made
before checking for proper coordination between the two
devices. Table III on page 23 lists the ratio of the
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Figure 12. Coordination between transformer-primary fuse and: (a) Class E-2 high-voltage industrial control equipment, or (b) medium-

voltage feeder circuit breaker.
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APPLICATION PRINCIPLES I

per-unit primary-side line current to the per-unit sec-
ondary-side line current for the same transformer con-
nections and types of secondary faults as illustrated in
Figure 5 on page 11.

For a phase-to-phase secondary fault not involving
ground on adelta grounded-wye connected transformer,
the per-unit primary-sideline currentin one phase is the
same as that resulting from a three-phase secondary
fault, while the secondary-side line current is only 0.87
per unit of the three-phase secondary fault-current
value (hence, the ratio, aslistedin Table 111, is 1.0 +~ 0.87,
or 1.15). To compensate for the line-current differential
inherent to the delta grounded-wye connected trans-
former, it is generally recommended that a 15% margin
in terms of current (or an equivalent margin in terms of
time) be maintained between the total clearing time-
current characteristic curve of the feeder protective
device and the minimum melting time-current charac-
teristic curve of the transformer-primary fuse. Refer to

TABLE lli—Relationship Between Per-Unit Primary-Side
Line Current and Per-Unit Secondary-Side Line Current
for Various Types of Secondary Faults

'2("'2( 1.0 1.0 1.0

DA o |

Not Applicable

LA— '2( 1.0 1.15 0.58

® Primary-side and secondary-side line current values are expressed
in per unit of their respective values for a “bolted” three-phase
secondary fault.

A S&C ELECTRIC COMPANY - Chicago
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Figures 13 and 14. The only exception to this recom-
mendation is Class E-2 high-voltage industrial control
equipment, where the 15% current margin is not required
since the point of influence of this margin (where the
curves for this device and the primary fuse are the clos-
est to each other) occurs at approximately 20 seconds
(see Figure 12a), before which time a medium-voltage
phase-to-phase ungrounded fault would have propa-
gated to ground. This current margin is therefore not
required to ensure proper coordination for faultsinvolv-
ing ground in this type of equipment.

Occasionally, it may be deemed necessary to coordi-
nate the transformer-primary fuse with the main sec-
ondary-side protective device. In this case, the primary
fuse will operate to protect the transformer against a
fault located between the transformer and the main
secondary protective device, and will further serve as a
backup to the main device—operating in the event the
main secondary protective device either fails to operate
due to a malfunction, or operates too slowly due to incor-
rect (higher) ratings or settings. The method for estab-
lishing coordination between the primary fuse and the
main secondary protective device is essentially the
same as that described previously for a feeder protective
device, except for the handling of the current margin (or
equivalent time margin) for the phase-to-phase second-
ary fault notinvolving ground on a delta grounded-wye
connected transformer. For this particular fault, Figure
13 shows that the point of influence of the 15% current
margin {(or equivalent time margin) typically occurs at a
relatively low current (and long duration) for low-
voltage circuit breakers and low-voltage current-limit-
ing fuses. The probability of occurrence of a low-
magnitude long-duration phase-to-phase secondary
fault not involving ground located between the feeder
protective devices and the main secondary protective
device is extremely remote. Such low-magnitude long-
duration faults typically occur on a feeder some dis-
tance from the transformer, and thus are cleared by the
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(a) Low-voltage current-limiting feeder fuse (b) Low-voitage feeder circuit breaker

Figure 13. Application of minimum 15% current margin between time-current curves of transformer-primary fuse and: (a) low-voltage
current-limiting feeder fuse, or (b) low-voltage feeder circuit breaker, for delta grounded-wye connected transformers.
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Adjusted minimum melting
time-current curve of
transformer-primary fuse
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grounded-wye connected
transformer

A Total clearing time-current
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I, Maximum three-phase secondary fauit current.

I, 87% of maximum three-phase secondary fault current.

T, Minimum melting time of transformer-primary fuse at I,.

T, Total operating time of medium-voitage circuit breaker at I,.
Note: For coordination, T, must be greater than T,.

APPLICATION PRINCIPLES I

feeder protective device. Accordingly,itis not necessary
to maintain the 15% current margin (or equivalent time
margin) when coordinating low-voltage main second-
ary circuit breakers and low-voltage main secondary
current-limiting fuses with the primary fuse. Figure 14
shows that, for medium-voltage circuit breakers, the
point of influence of the 15% current margin (or equiva-
lent time margin) occurs at a very high current—on the
order of the maximum three-phase secondary fault-
current level. Accordingly, this margin must be retained
when coordinating medium-voltage main secondary
circuit breakers with the primary fuse.

Since main secondary-side protective devices typi-
cally have high ampere ratings or settings, difficulties
are sometimes experienced in simultaneously obtaining
protection for the transformer against secondary-side
faults in accordance with the transformer short-time
characteristic curve, and complete coordination between
the transformer-primary fuse and the main secondary
protective device. If this situation is encountered, it is
recommended that the ampere rating or settings of the
main secondary protective device be investigated to see
if a reduction is possible, rather than accepting a larger
than necessary primary-fuse ampere rating, resulting
in reduced transformer protection.

This point is illustrated in Figure 15, wherein a
transformer-primary fuse, selected to protect the trans-
former in accordance with the discussion in the previous
section, does not coordinate with a low-voltage main
secondary circuit breaker over the full range of appli-
cable currents. Coordination between the two devices
has not been obtained with the short-time pickup cur-
rent of the main secondary circuit breaker set at 12,000
amperes (4X), and with the short-time delay setting on
“maximum.” Clearly, by reducing the short-time pickup
setting from 4X to 3X or 2.5X and by reducing the short-
time delay setting from “maximum” to “intermediate”
or to “minimum,” coordination between the main sec-
ondary circuit breaker and the primary fuse will be

Figure 14. Application of minimum time margin (equivalent to 15%
current margin) between time-current curves of transformer-primary
fuse and medium-voltage circuit breaker (feeder or main), for delta
grounded-wye connected transformers.

DATA BULLETIN 240-110

Page 25 of 78
August 6, 1984

% S&C ELECTRIC COMPANY - Chicago

S&C ELECTRIC CANADA LTD - Rexdale



S&C Power Fuses — Types SM, SML, and SMD-20
Indoor and Outdoor Distribution (4.16 kv through 34.5 kv)

I APPLICATION PRINCIPLES

\

1 ’I‘ current: 12,000 amperes (4X)
Clearing time for “Maximum”
3000 A short-time delay
J, setting: 0.50 second

Hot-load
pickup
current

1000
Adjusted minimum melting time-
current curve of transformer-
500 . primary fuse
Total clearing time-current Total cleari .
curve of low-voltage main cg:?e:t?:%r:cgé;Tgns—
secondary circuit breaker [ former-primary fuse
200 =
100 n{ Short-time characteristic curve for
Total clearing time-current delta grounded-wye connected
curve of low-voltage ( transformer
feeder circuit breaker l
50
20 L !
10 1
12 5 . l
e 175E Ampere, l
IS Slow Speed b
3 l
< 13.8 Kv 2500 Kva
£ A Z=5.75% I
= IrL. = 104.6 Amperes at 13.8 Kv -
';(480 v lr.L. = 3000 Amperes at 480 V | !\r':légnhetlzmg-
inrus
Short-time pickup ' current
0.5
{ Maximum
|
0.2 T Instantaneous pickup r ——————
800 A ) current: 4800 amperes (6X) | " —mm
Clearing time for “Instantane-
J, ous” setting: 0.05 second '
0.1 i
N o ———
0.05
0.02
0.01

[aV] w o o o o o o (=] (=] o o
- o 5] o o (=3 o o (=] [=]
— (Y] [Te) o o o [=]
=4 ™~ rs) (=]
=)
Primary Current, Amperes /

Figure 15. Coordination between atransformer-primary fuse and alow-voitage main secondary circuit breaker can often be obtained by
lowering the short-time pickup current and/or the short-time delay setting.
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obtained. (The time-current characteristic curve for the
main secondary circuit breaker adjusted to reflect lower
short-time pickup and short-time delay settings is illus-
trated by dotted lines.) Lack of complete coordination of
the type illustrated in Figure 15 can frequently be cor-
rected by making such adjustments.

If it is not practicable to reduce the ampere rating or
settings of the main secondary-side protective device, as
discussed in the example above, incomplete coordina-
tion between the transformer-primary fuse and the main
secondary-side device should be accepted in order to
obtain better transformer protection. Even if these rare
circumstances are encountered, coordination will typi-
cally be given up over only one or two very small ranges
of current.

Coordination between the transformer-primary fuse
and upstream protective devices

After the transformer-primary fuse has been selected to
provide the maximum degree of protection for the trans-
former and to coordinate with secondary-side protective
devices, it is necessary to consider coordination with
upstream protective devices. To achieve coordination
with an upstream protective device, the total clearing
time of the primary fuse must be less than the minimum
melting time of the upstream fuse, or the minimum
operating time of the relay associated with the upstream
circuit breaker, for all currents less than the maximum
available fault current at the location of the primary
fuse. In establishing such coordination, no adjustment
need be made to the total clearing time-current curve of
the primary fuse; any prefault load on the fusible ele-
ment will decrease the total clearing time, and thus
increase the time margin.

Certain adjustments, however, must be made to the
minimum operating time-current curves of the upstream

Vd S&C ELECTRIC COMPANY - Chicago
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protective devices. Specifically, the minimum melting
time-current characteristic curve of upstream power
fuses must be adjusted to reflect the assumed prefault
load, and the time-current characteristic curve for up-
stream relays must be adjusted for any overtravel and
tolerance, as recommended by the manufacturer of the
device. Refer to Figure 16.

Earlier in this guide, it was recommended that you
select the smallest practicable ampere rating of trans-
former-primary fuse in order to maximize transformer
protection. Such a fuse selection will also greatly facili-
tate coordination with the upstream protective device
since the lower total clearing time-current curve asso-
ciated with this fuse will more easily fit below the time-
current curve of the upstream protective device. Often
the upstream protective device will be on the system of
the serving utility, in which case the utility should be
consulted to verify that the primary fuse selected for
your application coordinates with the utility’s device.
Occasionally, the utility’s coordination parameters may
preclude the use of the primary fuse ampere rating
selected. If difficulties in coordination with upstream
protective devices (whether on your system or on the
utility’s) are encountered, the primary fuse application
should be restudied to verify that the smallest practica-
ble ampere rating has indeed been selected. This may
involve a reconsideration of the ratings and settings of
the secondary-side protective devices with which coor-
dination was obtained.

Protect Downstream Conductors Agains!
Damaging Overcurrents . . .

The final application principle to be considered when
selecting a transformer-primary fuse is that it must pro-
tect the conductors between the primary fuse and the
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Figure 16. Coordination between transtormer-primary tuse and: (a) upstream power fuse, or (b) upstream circuit breaker.
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transformer against damage from overheating due to
excessive overcurrents. In general, the size of conductor
to be used is determined by considering the conductor’s
ampacity, as well as its behavior under short-circuit
current conditions. Selection of the conductor size from
the standpoint of continuous current-carrying capabil-
ity is easily done by reference to the ampacity tables in
the National Electrical Code. Similarly, conductor sizes
capable of withstanding available short-circuit currents
can easily be selected from industry-accepted graphs,
such as those contained in The IEEE Buff Book,* or
those distributed by the conductor manufacturers. If the

APPLICATION PRINCIPLES I
L

size of conductor to be used is selected in this manner,
the primary fuses selected in accordance with the recom-
mendations presented in this publication will easily pro-
tect the conductors against damage from overheating
due to excessive overcurrents. Verification that this is
indeed the case for cables can be obtained by referring to
S&C Data Bulletin 240-150, “Guide for Power Fuse Pro-
tection of Medium-Voltage Cables.”

* IEEE Standard 242, Recommended Practice for Protection and
Coordination of Industrial and Commercial Power Systems.

THE FUSE SELECTION TABLES

Introduction to Fuse Selection Tables

As described in the foregoing text, the selection of a
transformer-primary fuse ampere rating and speed
characteristic involves consideration of all of the fol-
lowing factors:

1. Anticipated normal transformer loading schedule,
including daily or repetitive peak loads, and emer-
gency peak loads;

2. Transformer inrush current, including the combined
effects of transformer magnetizing-inrush current
and the energizing-inrush currents associated with
connected loads—particularly following a momen-
tary loss of source voltage;

3. The degree of protection provided to the transformer
against damaging overcurrents; and

4. Coordination with secondary-side as well as other
primary-side overcurrent protective devices.

In the past, the task of selecting a transformer-
primary fuse ampere rating and speed involved com-
plex graphical solutions using time-current characteris-
tic curves published for the various overcurrent protec-
tivedevices, taking into consideration the many adjust-
ment factors required by the manufacturers of the
various protective devices and the particular trans-
former connection.

The fuse selection tables presented in this publication
are based on the consideration of all of the aforemen-
tioned factors, and permit the direct selection of the

d S&C ELECTRIC COMPANY - Chicago
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transformer-primary fuse, thereby eliminating the need
to perform graphical coordination studies. The tables
list, for each transformer, primary-fuse ampere ratings
and speeds that will accommodate the full range of
loading levels normally encountered, and that will
withstand the energizing-inrush currents associated
with each transformer shown. In addition, for each such
fuse, the degree of transformer protection provided by
the primary fuse is quantified using S&C’s unique
“Transformer Protection Index,” which indicates the
level of secondary-fault current down to which the
primary fuse will operate to protect the transformer in
accordance with the transformer short-time character-
istic curve. Furthermore, each fuse ampere rating and
speed listed in the tables has been “precoordinated”
with the full spectrum of low-voltage and medium-
voltage secondary-side overcurrent protective devices,
such as circuit breakers, fuses, and Class E-2 high-
voltage industrial control equipment. You need only
refer to these tables to select the optimal fuse ampere
rating and speed to protect your transformer and coor-
dinate with the appropriate secondary-side overcurrent
protective device.

S&C Power Fuses—Types SM, SML, and SMD pos-
sess the performance characteristics and quality that
make them especially suited for the simultaneous satis-
faction of all of the selection criteria. These time-tested
fuses are available in a wide variety of ampere ratings
and speeds, permitting close fusing for maximum pro-
tection and optimum coordination. And their time-
current characteristics are precise, with only 10% total
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tolerance in melting current, compared to the 20% (or
greater) tolerance of other fuses (20% and 40% respec-
tively, in terms of time). Because of these narrow toler-
ances, S&C Power Fuses can be counted on to respond
faster than other fuses of comparable ampere rating and
speed, resulting in better and more reliable protection
for the transformer. Furthermore, these narrow toler-
ances allow the upstream protective devices to be set to
operate faster for better system protection while still
retaining coordination.

Exceptional care in the design and manufacture of
S&C Power Fuses guarantees that they are accurate
with respect to their minimum melting time-current
characteristics not only initially, but also on a sus-
tained basis . . . neither age and vibration, nor surges
that heat the element nearly to the severing point, will
affect the characteristics of these fuses. S&C Power
Fuses possess sufficient load capability to easily accom-
modate daily or repetitive peak loads in excess of your
normal transformer loading schedule. And they have
surge capacity which is more than adequate to with-
stand transformer magnetizing-inrush currents follow-
Ing a momentary loss of source voltage, and which pro-
vides operating economies because there is no need to
replace unblown companion fuses on suspicion of dam-
age following a fuse operation . . . a performance char-
acteristic not generally found in other types of power
fuses.

As a consequence of these performance characteris-
tics, S&C Power Fuses allow you to fuse closer to the
transformer full-load current than is possible with other
fuses, providing the maximum degree of protection
against secondary faults. They are thus better able to
protect the transformer against damage due to faults
between the transformer and the secondary-side protec-
tive device, and furthermore, to supply backup protec-
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tion in the event of incorrect functioning of the sec-
ondary-side protective device. In addition, the ability to
fuse closer to the transformer full-load current facili-
tates coordination with upstream protective devices, by
allowing them to have lower ampere ratings and/or
settings for faster response.

Once the transformer-primary fuse ampere rating
and speed characteristic have been selected as outlined
in the section entitled “How to Use the Fuse Selection
Tables” on page 76, itis only necessary to determine the
appropriate power fuse type based on the voltage rating,
short-circuit interrupting rating (considering the max-
imum anticipated available fault current at the fuse
location), and maximum ampere rating required. As
can be seen from Table XVIII on page 74, S&C Power
Fuses—Type SM, SML, and SMD-20 are offered in a
multitude of voltage, short-circuit interrupting, and
maximum ampere ratings, allowing you to economi-
cally match the power fuse to the load- and fault-current
levels of your particular applications.

Moreover, S&C Power Fuses—Types SM, SMI., and
SMD-20 are offered in a wide variety of styles and
mounting configurations to easily accommodate your
space and environmental considerations. S&C Power
Fuses are designed for installation indoors in suitably
designed free-standing or wall-mounted enclosures, or
outdoors on station structures or pole tops. They are
available in either disconnect or non-disconnect mount-
ing configurations for easy and convenient fuse han-
dling using a variety of fuse-handling tools. Further-
more, certain models having an “SML” designation are
equipped with Uni-Rupter™, S&C’s integral loadbreak
device, for 200-ampere single-pole live switching. Con-

S&C ELECTRIC COMPANY - Chicago %

S&C ELECTRIC CANADA LTD - Rexdale




Selection Guide for Transformer-Primary Fuses in Medium-Voltage
Industrial, Commercial, and Institutional Power Systems

THE FUSE SELECTION TABLESI

sult your nearest S&C Sales Office for help in making
the most economical selection.

Basis for Listings in the
Fuse Selection Tables

The fuse selection tables presented in this publication
were developed in accordance with the application prin-
ciples previously discussed. In applying these princi-
ples as described, it is necessary to make certain deci-
sions and assumptions, all of which are outlined in
detail below. For easy access to this information, it is
arranged in the following sections in the same order as
it appears in the fuse selection tables.

Transformer self-cooled ratings. Table XX on page
77 serves as an index to the fuse selection tables appli-
cable to transformers having primary voltage ratings
between 4.16 kv and 34.5 kv, with either low-voltage
(208 v, 240 v, 480 v, or 600 v) or medium-voltage (2.4 kv or
4.16 kv) secondaries. The transformer ratings in Table
XX are listed on a self-cooled basis. The fuse selection
tables are applicable to all transformers with the listed
ratings even if they are equipped with cooling fans, if
they have increased temperature capability (e.g., 65°C
temperature rise instead of 55°C temperature rise), or if
they have both cooling fans and increased temperature
capability.

The standard transformer impedances listed in Table
XX were used in preparing the fuse selection tables.
Transformers with special impedances are not within
the scope of this publication, and thus have not been
considered. In the secondary-side protective-device
ratings or settings columns, the transformer protection
index columns, and the loading capability columns,
actual values may differ slightly from the listed values
for different voltages where multiple voltages are
involved. In each situation, the “worst-case” values are
shown in the fuse selection tables. That is, slightly
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larger or smaller secondary-side protective device
ratings or settings, Transformer Protection Indexes,
and loading capability values could apply. The advan-
tages represented by these small differences are so
slight that they can be ignored.

Prefault load. As mentioned previously, the time-
current characteristic curves for medium-voltage power
fuses are determined at 25°C and with noinitial load. In
practice, every fuse is carrying some load which, in
addition to ambient temperatures in excess of 25°C,
raises the temperature of the fusible element, and hence
reduces the melting time for a given value of current.
This is of importance in determining coordination
between the transformer-primary fuse and secondary-
side protective devices as well as in calculating the hot-
load pickup capability of the primary fuse.

For the purpose of the fuse selection tables, a prefault
load was assumed based solely on the fusing ratio (the
ratio of the fuse ampere rating to the transformer full-
load current). Specifically, for a fusing ratio less than
1.0, the transformer is assumed to be loaded to 80% of its
full-load current. For a fusing ratio between 1.0 and 2.0
inclusive, the transformer is assumed to be loaded to
100% of its full-load current. Finally, for a fusing ratio
greater than 2.0, the transformer is assumed to be
loaded to 133% of its full-load current.

Coordination with secondary-side overcurrent
protective devices. In general, this section of the fuse
selection tables was developed by examining the rela-
tionships which exist between the minimum melting
time-current characteristic curve of the transformer-
primary fuse and the total clearing time-current charac-
teristic curves for the full spectrum of low-voltage and
medium-voltage secondary-side overcurrent protective
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devices. As explained previously, proper coordination
between the primary fuse and the secondary-side over-
current protective device requires the consideration of a
number of factors. The assumptions made in consider-
ing these factors are outlined below for various types of
secondary-side overcurrent protective devices.

1. Low-voltage molded-case or power circuit
breakers equipped with electronic tripping
devices (Tables IV through VIII, pages 40
through 49). Coordination between the transformer-
primary fuse and a low-voltage molded-case or power
circuit breaker involves comparing the minimum
melting time-current characteristic curve of the pri-
mary fuse (adjusted to reflect the assumed prefault
load as described on page 31) with the total clearing
time-current characteristic curve of the low-voltage
circuit breaker. For the purpose of the fuse selection
tables, it is assumed that the upper limit of the circuit
breaker’s long-time delay band is a line having a
constant [*t, passing through the point correspond-
ing to a current of 6 times the minimum long-time
pickup current of the circuit breaker, and a time of 20
seconds. Refer to Figure 17. This represents a long-
time delay band located between the average of the
“intermediate”’ long-time delay bands for a number
of makes of low-voltage circuit breakers and the
average of the “maximum’’ long-time delay bands for
the same circuit breakers.

The short-time or instantaneous pickup current of
the low-voltage circuit breaker is listed in the fuse
selection tables as a percentage of the transformer
secondary full-load current. In arriving at these
values, the total clearing current of the circuit breaker
is assumed to be 10% higher than the short-time or
instantaneous pickup current. Refer to Figure 17.

The maximum three-phase secondary fault-current
level used in determining coordination between the
transformer-primary fuse and the low-voltage circuit
breaker is based on consideration of the source imped-
ance, as well as the more dominant transformer
impedance. For the purpose of the fuse selection
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tables, the source impedance is based on the follow-
ing levels of available fault current: 37,500 amperes
rms symmetrical at 4.16 kv; 34,600 amperes rms
symmetrical at 12.0kvor 12.47kv,and 13.2kvor 13.8
kv; 20,000 amperes rms symmetrical at 22.9 kv or 24.9
kv; and 17,500 amperes rms symmetrical at 33.0 kv or
34.5 kv. Additional fault-current contribution by
motors or other secondary-side devices has not been
considered, thus assuring that coordination between
the transformer-primary fuse and the secondary-side
protective device will be realized under all
circumstances.

The values listed in the fuse selection tables for
low-voltage circuit breakers are based on the coordi-
nation requirements of the delta grounded-wye con-
nected transformer. For this transformer, a 15% cur-
rent margin was maintained between the minimum
melting time-current characteristic curve of the trans-
former-primary fuse (adjusted to reflect the assumed
prefault load as described on page 31) and the total
clearing time-current characteristic curve of the low-
voltage feeder circuit breaker to compensate for the
line-current differential resulting from a phase-to-
phase secondary fault not involving ground. For
those applications involving coordination between a
primary fuse and a main secondary circuit breaker,
the 15% current margin between their respec-
tive time-current characteristic curves was not main-
tained, for the reason outlined on pages 23 through
25.

Certain low-voltage circuit breakers may be
equipped with a short-time It ramp function to facili-
tate coordination between the low-voltage circuit
breaker and protective devices even farther down-
stream, such as thermal-magnetic circuit breakers
and fuses. Since this function is of no concern when
coordinating the low-voltage circuit breaker with the
transformer-primary fuse, it was not considered in
developing the fuse selection tables.

For low-voltage fused circuit breakers, the current-
limiting fuse functions primarily as a ‘“backup” to
the circuit breaker in that it operates only for very
high levels of fault current. For the purpose of coor-
dination with the transformer-primary fuse, there-
fore, the fused circuit breaker should be treated in the
same manner as a low-voltage circuit breaker with
an “instantaneous’” setting.
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1000

Minimum long-time pickup
current

500
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pickup current of circuit
breaker at 20 seconds)
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Assumed upper limit for
long-time delay band

Time, Seconds
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Short-time or instantaneous

pickup current \
5

Total clearing current (short-time or
instantaneous pickup current
plus 10%)

5 1 2 5 10

Current, Multiple of Circuit Breaker
Minimum Long-Time Pickup Current

N

{6 times minimum long-time

Figure 17. The circuit breaker time-current characteristics shown

were used in developing the fuse selection tables.
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2. Low-voltage current-limiting fuses (Tables IX

through XIII, pages 50 through 65). Coordina-
tion between the transformer-primary fuse and a low-
voltage current-limiting fuse involves comparing the
minimum melting time-current characteristic curve
of the primary fuse (adjusted to reflect the assumed
prefault load as described on page 31) with the total
clearing time-current characteristic curve of the cur-
rent-limiting fuse.

For low-voltage current-limiting fuses rated 601
amperes or larger, UL (Underwriters Laboratories)
Class L fuses have been used in preparing the fuse
selection tables. For low-voltage current-limiting
fuses rated 600 amperes or less, where applicable, the
time-current characteristics of fuses having the most
time delay (and having a suitable interrupting
rating) for each manufacturer have been used. Spe-
cifically, Bussmann LOW-PEAK*® UL Class Kb and
RK5; General Electric CLF®, UL Class J; Federal
Pacific Econ-Limiter®, UL Class K5 and RK5; and
Gould Amp-Trap *, UL Class K5 and RK5 have been
used. All other classes of low-voltage current-limiting
fuses made by each manufacturer (rated 600 amperes
or less) will also coordinate with the transformer-
primary fuse with even greater margin, becausethey
have less time delay than the current-limiting fuses
used.

The values listed in the fuse selection tables for
low-voltage current-limiting fuses are based on the
coordination requirements of the delta grounded-wye
connected transformer. For this transformer, a 15%
current margin was maintained between the min-
imum melting time-current characteristic curve of
the transformer-primary fuse (adjusted to reflect the
assumed prefault load as described on page 31) and
the total clearing time-current characteristic curve of
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the low-voltage feeder current-limiting fuse to com-
pensate for the line-current differential resulting
from a phase-to-phase secondary fault not involving
ground. For those applications involving coordina-
tion between a primary fuse and a main secondary
fuse, the 15% current margin between their respective
time-current characteristic curves was not main-
tained, for the reason outlined on pages 23 through
25.

. Medium-voltage circuit breakers with asso-
ciated inverse-time overcurrent relays (Tables
X1V through XVII, pages 66 through 73). Coor-
dination between the transformer-primary fuse and
a medium-voltage circuit breaker involves compar-
ing the minimum melting time-current characteristic
curve of the primary fuse (adjusted to reflect the
assumed prefault load as described on page 31) with
the total clearing time-current characteristic curve of
the medium-voltage circuit breaker. A time margin of
0.15 second was added to the time-current character-
istic curve of the relay used with the medium-voltage
circuit breaker. This margin consists of a relay time
tolerance of 0.07 second (based on the assumption
that the relay operating time is carefully calibrated
at maximum three-phase secondary fault current),
plus a 5-cycle circuit breaker interrupting time of 0.08
second. Adjustments to accommodate relay time tol-
erance values other than 0.07 second can be made by
adding or subtracting (as applicable) the difference

between the actual tolerance value and the assumed
tolerance valueto the nominal relay operating time at
maximum three-phase secondary fault current before
entering the fuse selection table as outlined in the
section entitled “How to Use the Fuse Selection
Tables” on page 76.

The maximum three-phase secondary fault-current
level used in determining coordination between the
transformer-primary fuse and the medium-voltage
circuit breaker is based on consideration of the source
impedance, as well as the more dominant trans-
former impedance. For the purpose of the fuse selec-
tion tables, the source impedance is based on the
following levels of available fault current: 37,500
amperes rms symmetrical at 4.16 kv; 34,600 amperes
rms symmetricalat 12.0kvor12.47 kv, and 13.2 kv or
13.8 kv; 20,000 amperes rms symmetrical at 22.9 kv or
24.9 kv; and 17,500 amperes rms symmetrical at 33.0
kv or 34.5 kv. Additional fault-current contribution
by motors or other secondary-side devices has not
been considered, thus assuring that coordination
between the transformer-primary fuse and the second-
ary-side protective device will be realized under all
circumstances.

The values listed in the fuse selection tables for
medium-voltage circuit breakers are based on the
coordination requirements of the delta
grounded-wye connected transformer. For this trans-
former, a time margin equivalent to the 15% current
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margin discussed on pages 20 through 25 was added
tothetotal clearing time-current characteristic curve
of the circuit breaker/relay combination, to compen-
sate for the line-current differential resulting from a
phase-to-phase secondary fault notinvolving ground.

4. Class E-2high-voltage industrial control equip-
ment (Tables XIV through XVII, pages 66
through 73). Coordination between the transformer-
primary fuse and the high-voltage industrial control
equipment involves comparing the minimum melt-
ing time-current characteristic curve of the primary
fuse (adjusted to reflect the assumed prefault load as
described on page 31) with the total clearing time-
current characteristic curve of the control equipment.
A 15% current margin was not maintained between
their respective time-current characteristic curves,
for the reason outlined on page 23.

The Transformer Protection Index. The Trans-
former Protection Index is provided in the fuse selection
tables to allow youtoevaluatethe degree of transformer
protection provided by the transformer-primary fuse
ampere rating selected. As explained in the section
entitled, “Protect Transformer Against Damaging Over-
currents . . .” beginming on page 9, there are two objec-
tives that must be achieved in order to obtain a compre-
hensive level of protection for the transformer. First, the
total clearing time-current characteristic curve of the
primary fuse should pass below and to the left of the
ANSI Point of the appropriate transformer short-time

% S&C ELECTRIC COMPANY - Ghicago
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characteristic curve, and second, the point at which the
two curves intersect should be at as low a multiple of the
transformer primary full-load current as possible. The
Transformer Protection Index indicates how well these
two objectives are achieved. The presence of an index
indicates that the first objective was achieved, whereas
the absence of an index signifies that the primary fuse
does not provide protection for the transformer, since
thetotal clearing time-current curve of the primary fuse
passes above and to the right of the ANSI Point. Accord-
ingly, a smaller primary-fuse ampere rating should be
selected. The indexes indicate the percentage of the
transformer primary full-load current down to which
the primary fuse will operate to protect the transformer
in accordance with the transformer short-time charac-
teristic curve.

The indexes are listed in the fuse selection tables for
commonly used transformer connections. For delta
grounded-wye connected transformers, the indexes are
based on a phase-to-ground secondary fault, which is
the most demanding type of fault for this transformer
connection from a protection standpoint. For delta delta
connected transformers, the indexes are based on a
phase-to-phase secondary fault, which is the most
demanding type of fault for this transformer connection
from a protection standpoint. Similarly, for grounded-
wye grounded-wye connected transformers, and for
delta wye connected transformers with the neutral
grounded through an impedance, the indexes should
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be based on a three-phase secondary fault. However,
since the indexes for these transformer connections
(based on a three-phase secondary fault) are only
slightly smaller (better) than the indexes determined for
delta delta connected transformers, for simplicity,
indexes for the delta delta connected transformer have
been listed in the fuse selection tables.

Loading capability. In general, loading capability
refers to the amount of load the transformer-primary
fuse can pick up (even after a momentary loss of source
voltage) without operating, and carry on a continuous
basis. The values listed in the fuse selection tables were
determined to be the minimum of continuous peak-load,
hot-load, and cold-load pickup capabilities for each fuse
ampere rating. These three capabilities are discussed
below:

1. Continuous peak-load capability ... ability of
the transformer-primary fuse to carry on a continu-
ous basis, daily or repetitive peak loads regardless of
duration. Continuous peak-load values for S&C Type
SM, SML, and SMD-20 Power Fuses can be deter-
mined by referring to S&C Data Bulletin 240-190.

2. Hot-load pickup capability . . . ability of the trans-
former-primary fuse that is carrying load, to with-
stand the combined magnetizing- and load-inrush
currents associated with the re-energizing of the
transformer following a momentary loss of source
voltage. Specifically, hot-load pickup capability is
the maximum transformer load current which, when
used as the pre-outage load current in adjusting the
minimum melting time-current characteristic curve
of the primary fuse, results in a fuse curve that passes
above and to the right of the point representing the
magnitude and duration of the combined magnetiz-
ing- and load-inrush currents.

3. Cold-load pickup capability ... ability of the
transformer-primary fuse to withstand the combined
magnetizing- and load-inrush currents associated
with the re-energizing of the transformer following
an extended outage (30 minutes or more). Cold-load
pickup capability is typically associated with utility
distribution transformer loading practices, where
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the transformers are often sized for the average peak
load rather than the maximum expected peak load,
thereby exposing the transformers to overcurrent of
up to 30 minutes duration following re-energization.
In contrast, transformers applied in industrial, com-
mercial, and institutional power systems (including
those in high-rise apartment complexes) are usually
sized to accommodate maximum peak-load condi-
tions without being overloaded. For this reason, the
combined magnetizing- and load-inrush current asso-
ciated with the energizing of a transformer following
anextended outageis no more severe than the inrush
current encountered under hot-load pickup condi-
tions—where the primary fuse is loaded to the peak-
load capability listed in the fuse selection tables. Asa
consequence, cold-load pickup capability considera-
tions impose no separate influence on the peak-load
capability values listed in the tables.

Ampereratings. Foreach transformer kva rating, the
fuse selection tables list a choice of fuse ampere ratings
in each of two speed characteristics: S&C Standard
Speed, TCC No. 153; and S&C Slow Speed, TCC No. 119.
The lowest ampere rating listed for each transformer
kva rating and for each speed characteristic is the low-
est practical ampere rating, based on consideration of
the anticipated transformer loading level, transformer
magnetizing- and load-inrush currents, and coordina-
tion with downstream overcurrent protective devices.
The highest ampere rating listed for each transformer
kva rating and for each speed characteristic is the
highest ampere rating less than or equal to three times
the transformer primary full-load current, and thus is
within the upper limit specified by the National Electri-
cal Code for transformers provided with secondary-side
overcurrent protective devices.

Elevated ambient temperature. An ambient oper-
ating temperature not exceeding 45°C is considered to
be typical for medium-voltage power fuse installations.
The required adjustment (reduction) in melting time for
an ambient temperature of 45°C would be very small—
on the order of 2% in terms of time, or 1% in terms of
current—and thus can be ignored.
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Examples

The following examples are provided to illustrate the
use of the fuse selection tables for various applications
involving the full spectrum of low-voltage and medium-
voltage secondary-side overcurrent protective devices.

Example 1 I:|

I

THE FUSE SELECTION TABLESI

The steps listed in these examples correspond to those
contained in the instructions on “How to Use the Fuse
Selection Tables” on page 76 (foldout). For your conven-
ience, theinstructions should be left folded out for ready
reference while studying these examples.

Transformer-primary fuse installed
in metal-enclosed switchgear

Maximum ampere rating permitted

by serving utility: 80E

Maximum available fault current

at fuse location: 10,000 amperes rms symmetrical

1000 Kva

Z—=5.75%

IpL. = 41.8 Amperes at 13.8 Kv

lg . = 1200 Amperes at 480 V
Maximum loading requirement: 100%

r - - - I 7,
yooy oo bl
r r 7
{I / [I
L i L
[_ _.I r_' _1 r_ _.I Fused disconnect switches
1 1 11 I 1 400A 600 A ;l.vith.Busfsmann current-
'._ —_I l-. -:l L_ imiting fuses
T T T
| 1 |
| | |
i | |

STEP 1. The index on page 77 lists Table XI as applying to
transformers rated 13.8 kv three-phase, 1000 kva, 5.75% imped-
ance, with low-voltage secondary current-limiting fuses.

STEP 2. Theratio of the Bussmann current-limiting fuse hav-
ing the highest ampere rating to the transformer secondary
full-load current (at 480 volts) is 600 amperes + 1200 amperes, or
50%.

STEP 3. Theappropriate entry in the Bussmann column forthe
feeder fuse is 72%.

STEP 4. The Transformer Protection Index (TPI) for the trans-
formerin this example is 360%. A comparison of this value with
the values listed in Table XIX indicates that the primary fuse
associated with this TPI will protect the transformer in
accordance with the transformer short-time characteristic
curve against all types of secondary faults—even phase-to-
ground arcing faults.

d S&C ELECTRIC COMPANY - Chicago
S&C ELECTRIC CANADA LTD - Rexdale

STEP 5. The primary fuse has a loading capability of 205% of
the transformer full-load current, which is adequate for the
application in this example.

STEP 6. A primary fuse rated 65E amperes, Slow Speed, TCC
No. 119, is recommended.

STEP 7. The recommended primary-fuse ampere rating (65E)
complies with the serving utility’s requirement that the fuse
rating not exceed 80E amperes.

STEP 8. From Table XVIII on page 74, S&C Power Fuses—
Types SM-47Z, SML-4Z, SM-20, and SML-20 are availablein the
voltage rating (14.4 kv nominal), maximum ampere rating
(200E), and interrupting rating (12,500 amperes rms symmetri-
cal or above), sufficient for the application in this example.
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|

Transformer-primary fuse installed on outdoor station structure or pole top

Maximum ampere rating permitted by serving utility: 100E

Maximum available fault current at fuse location: 8000 amperes rms symmetrical

\L Clearing time for short-time delay setting: 0.50 second

Low-voltage power circuit breaker
Instantaneous pickup current: 2000 amperes (5X)
Clearing time for instantaneous setting: 0.05 second

Low-voltage power circuit breaker

400 A}- Instantaneous pickup current: 2400 amperes (6X)

Example 2
1000 Kva
13.8 KVA Z=8%
lpL. = 41.8 Amperes at 13.8 Kv
lrL. = 1200 Amperes at 480 V
j( Maximum loading requirement: 100%
480V
Low-voltage power circuit breaker
1600 A) Short-time pickup current: 6400 amperes (4X)
r=——r=-=-=-1T--= T I
oL o]
) ) ) ) ) 400 A)
|’ l’ l' I' l'
] 1 1 ] 1
1 ! ] ] }

STEP 1. The index on page 77 lists Table VI as applying to
transformers rated 13.8 kv three-phase, 1000 kva, 8% imped-
ance, with low-voltage secondary circuit breakers.

STEP 2. Theratio of the short-time pickup current of the feeder
circuit breaker having the highest setting to the transformer
secondary full-load current (at 480 volts) is 2400 amperes
1200 amperes, or 200%.

STEP 3. The appropriate entry in the column corresponding to
clearing time for short-time delay setting of the feeder circuit
breaker is 205%.

STEP 4. The Transformer Protection Index (TPI) for the trans-
formerin this exampleis270%. A comparison of this value with
the values listed in Table XIX indicates that the primary fuse
associated with this TPI will protect the transformer in
accordance with the transformer short-time characteristic
curve against all types of secondary faults—even phase-to-
ground arcing faults.

STEP 5. The primary fuse has a loading capability of 160% of
the transformer full-load current, which is adequate for the
application in this example.

STEP 6. A primary fuse rated 50E amperes, Slow Speed, TCC
No. 119, is recommended.

STEP 7. The recommended primary-fuse ampere rating (50E)
complies with the serving utility’s requirement that the fuse
rating not exceed 100E amperes.

STEP 8. From Table XVIII on page 74, S&C Power Fuses—
Types SM-4 and SMD-20 are available in the voltage rating
(14.4 kv nominal), maximum ampere rating (200E), and inter-
rupting rating (12,500 amperes rms symmetrical or above),
sufficient for the application in this example.

Ifit is deemed necessary for the transformer-primary fuse to
coordinate with the main secondary circuit breaker instead of
the largest feeder circuit breaker in this example, Steps 2
through 8 would be repeated with these results:

STEP 2. The ratio of the short-time pickup current of the main
secondary circuit breaker to the transformer secondary full-
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l Clearing time for instantaneous setting: 0.05 second

load current (at 480 volts) is 6400 amperes -~ 1200 amperes, or
533%.

STEP 3. Theappropriate entry in the column corresponding to
the clearing time for short-time delay or instantaneous setting
of the main secondary circuit breaker is 570%.

STEP 4. The absence of a Transformer Protection Index (TPI)
signifies that the primary fuse does not provide suitable protec-
tion for the transformer, and therefore, a smaller primary fuse
ampere rating should be selected. This may be accomplished in
this example by reducing the short-time pickup current of the
main secondary circuit breaker from 6400 amperes (4X) to 4800
amperes (3X). Theratio of the new short-time pickup current to
the transformer secondary full-load current is 4800 amperes +
1200 amperes, or 400%, and the appropriate entry in the column
corresponding to the clearing time for short-time delay or
instantaneous setting is 415%. The TPI for the transformer in
this example is 610%. A comparison of this value with the
values listed in Table XIX indicates that the primary fuse
associated with this TPI will protect the transformer in
accordance with the transformer short-time characteristic
curve against all types of “bolted” or metallic secondary faults.

STEP 5. The primary fuse has a loading capability of 270% of
the transformer full-load current, which is adequate for the
application in this example.

STEP 6. A primary fuse rated 100E amperes, Standard Speed,
TCC No. 153, is recommended.

STEP 7. The recommended primary-fuse ampererating (100E)
complies with the serving utility’s requirement that the fuse
rating not exceed 100E amperes.

STEP 8. From Table XVIII on page 74, S&C Power Fuses—
Types SM-4 and SMD-20 are available in the voltage rating
(14.4 kv nominal), maximum ampere rating (200E), and inter-
rupting rating (12,500 amperes rms symmetrical or above),
sufficient for the application in this example.
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Example 3

13.8 Kv ﬁ
2.4 Kv A

;

Medium-voltage circuit breaker

. —)

Transformer-primary fuse installed in
metal-enclosed switchgear

Maximum ampere rating that coordinates
with upstream circuit breaker: 300E

Maximum available fault current at fuse
location: 32,000 amperes rms symmetrical

2500 Kva

Z=55%

lpL. = 104.6 Amperes at 13.8 Kv

... = 600 Amperes at 2.4 Ky
Maximum loading requirement: 120%

IAC 77 relay (extremely inverse)
Pickup current: 720 amperes
Nominal relay operating time
at maximum three-phase

4R

G~ T

200 Hp

STEP 1. The index on page 77 lists Table XV as applying to
transformers rated 13.8 kv three-phase, 2500 kva, 5.5% imped-
ance, with medium-voltage secondary circuit breakers or Class
E-2 industrial control equipment.

STEP 2. Proceed to Step 3.

STEP 3. Theappropriate entryin the column corresponding to
the secondary voltage of 2.4 kv is the first line containing 6R.

STEP 4. The Transformer Protection Index (TPI) forthetrans-
formerin this example is 210%. A comparison of this value with
the values listed in Table XIX indicates that the primary fuse
associated with this TPI will protect the transformer in
accordance with the transformer short-time characteristic
curve against all types of secondary faults.

STEP 5. The primary fuse has a loading capability of 105% of
the transformer full-load current. Since this is less than the
required loading capability of 120%, the next higher value
listed in this column, or 125%, should be selected.

STEP 6. A primary fuse rated 125E amperes, Standard Speed,
TCC No. 153, is recommended.

STEP 7. Therecommended primary-fuse ampererating (125E)
coordinates with the upstream circuit breaker, which can
accommodate a primary-fuse ampere rating up through 300E.

STEP 8. From Table XVIII on page 74, an S&C Power Fuse—
Type SM-5SS is available in the voltage rating (14.4 kv nomi-
nal), maximum ampere rating (400E), and interrupting rating
(34,000 amperes rms symmetrical), sufficient for the applica-
tion in this example.

G S&C ELEGTRIC COMPANY - Chicago
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secondary fault current: 0.20 second

6R

Class E-2 high-voltage industrial

T
$ control equipment

400 Hp

If it is deemed necessary for the transformer-primary fuse to
coordinate with the main secondary circuit breaker instead of
thelargest Class E-2 high-voltage industrial control equipment
in this example, Steps 2 through 8 would be repeated with these
results:

STEP 2. Theratioof the overcurrentrelay pickup current to the
transformer secondary full-load current (at 2.4 kv) is 720 am-
peres +~ 600 amperes, or 120%.

STEP 3. The appropriate entry in the column containing the
range of pickup currents encompassing the value calculated
above, for an extremely inverse relay, is 0.25.

STEP 4. The Transformer Protection Index (TPI)for the trans-
formerin thisexample is480%. A comparison of this value with
the values listed in Table XIX indicates that the primary fuse
associated with this TPI will protect the transformer in
accordance with the transformer short-time characteristic
curve against all types of secondary faults.

STEP 5. The primary fuse has a loading capability of 180% of
the transformer full-load current, which is adequate for the
application in this example.

STEP 6. A primary fuse rated 200E amperes, Slow Speed, TCC
No. 119, is recommended.

STEP 7. Therecommended primary-fuse ampere rating (200E)
coordinates with the upstream circuit breaker, which can
accommodate a primary-fuse ampere rating up through 300E.

STEP 8. From Table XVIIIon page 74, an S&C Power Fuse—
Type SM-5SS is available in the voltage rating (14.4 kv nomi-
nal), maximum ampere rating (400E), and interrupting rating
(34,000 amperes rms symmetrical), sufficient for the applica-
tion in this example.
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TABLE Iy—Transformers Rated 4.16 Kv Three-Phase—with Low- Voltage Secondary Circuit Breakers

Time-Current
. . Character-
Rating, Istic
Ampares
Kve | * Current spoed | TEC
ip,,""’ . . No.
830at | 215 260 | 270 165 50E |Slow | 119
208v, 270 | 280 350 | 360 215 65E | Std. | 153
228’ 7224%3‘ 270 | 280 350 | 370 215 65E |Slow | 119
300 4% | 480 or | 416 | sg0at | 335 | 350 440 | 500 260 80E | Std. | 153
600 480v, or | 335 | 350 | 335 | 350 480 | 510 260 80E |Stow | 119
o90'at | 415 | 435 | 415 | 435 550 | 620 280 100E | Std. | 153
600v 415 | 435 | 415 | 435 | 415 | 435 560 | 780 280 100E |Slow | 119
250 | 260 310 | 330 170 100E | std. | 153
4390at | 250 | 260 320 | 350 170 100E {Slow | 119
208v, 335 | 360 450 | 490 195 125€ | std. | 153
208, 1200at | 360 | 360 | 360 | 360 460 | 530 195 125E |Stow | 119
500 % 240, | g9, | 240v, 400 | 430 | 400 | 430 570 | 610 225 150E | std. | 153
480, or 600at | 430 | 430 | 430 | 430 | 430 | 430 580 | 700 225 150E |Slow | 119
600 43;’(‘)” or | 465 | 500 | 465 | 500 — — 650 | 800 255 175E | Std. | 153
6003 500 | 500 | 500 | 500 | 500 | 500 670 | 900 255 175E |Slow | 119
535 | 575 | 535 | 575 — — 760 {1200 285 200E | Std. | 153
575 | 575 | 575 | 575 | 575 | 575 | 575 | 575 | 840 — 285 200E |Stow | 119
220 290 | 300 130 125E | Std. | 153
240 290 | 310 130 125E {Slow | 119
2080 at | 265 | 285 350 | 380 150 150E | Std. | 153
208, 285 | 285 360 | 390 150 150E {Slow | 119
208, 1800at | 310 | 335 410 | 440 170 175E | Std. | 153
% 240, | 4044 | 240v, 335 | 335 | 335 | 335 420 | 450 170 175E |Slow | 119
480, or ’ 900at | 355 | 380 — — 580 | 600 190 200E | Std. | 153
600 480v, 380 | 380 | 380 | 380 590 | 660 190 200E |Slow | 119
7625)03‘ 445 | 480 | 445 | 480 610 | 670 240 | 250E | Std. | 153
480 | 480 | 480 | 480 | 480 | 480 640 | 880 240 250E [Slow | 119
535 | 575 | 535 | 575 | 535 | 575 730 1050 285 300E | Std. | 153
750 575 | 575 | 575 | 575 | 575 | 575 | 575 | 575 | 960 — 285 300E [Slow | 119
220 290 | 300 130 125 | Std. | 153
240 240 290 | 310 130 125E |Slow | 119
2080at | 265 | 285 — 350 | 380 150 150E | std. | 153
208, 285 | 285 | 285 | 285 360 | 390 150 150E |Slow | 119
208, 1800 at | 310 | 335 | 310 | 335 410 | 440 170 175E | Std. | 153
575% | 240 | 1041 | 240v, 335 | 335 | 335 | 335 | 335 | 335 420 | 450 170 175E |Slow | 119
: 480, or 900at | 355 | 380 | 355 | 380 - — 580 | 600 190 200€ | Std. | 153
600 480v,or | 380 | 380 | 380 | 380 | 380 | 380 | 380 | 380 | 590 | 660 190 200E |Slow | 119
762803‘ 445 | 480 | 445 | 480 | 445 | 480 — — | 610 | 670 240 250E | Std. | 153
v 480 | 480 | 480 | 480 | 480 | 480 | 480 | 480 | 640 | 880 240 250E |Slow | 119
535 | 575 | 535 | 575 | 535 | 575 | 535 | 575 | 730 [1050 285 300E | Std. | 153
575 | 575 | 575 | 575 | 575 | 575 | 575 | 575 | 960 — 285 300E |Slow | 119
215 260 | 280 110 150E | Slow | 119
235 | 250 310 | 320 130 175E | Std. | 153
2780at | 250 | 250 310 { 320 130 175E |Slow | 119
208v, 265 | 285 350 | 370 140 200E | Std. | 153
208, 24‘103‘ 285 | 285 360 | 380 140 | 200E {Slow [ 119
a% | 280 | 13838 S, | 335 | 360 450 | 470 180 | 250E | Std. | 153
600 480v. or | 360 [ 360 | 360 | 360 450 | 520 180 250E {Slow | 119
960'at | 400 | 430 | 400 | 430 530 | 580 215 300E | Std. | 153
600v 430 | 430 | 430 | 430 | 430 | 430 590 | 840 215 300E |Slow | 119
535 | 575 | 535 | 575 — — 750 | 930 285 400E | Std. | 153
575 | 575 | 575 | 575 | 575 | 575 | 575 | 575 | 980 — 285 400E |Slow | 119
1000 200 260 | 270 110 150E | Std. | 153
215 260 | 280 110 150E |Stow | 119
2780at | 235 | 250 310 | 320 130 175E | Std. | 153
208v, 250 | 250 | 250 | 250 310 | 320 130 175E |Slow | 119
208, 2410at | 265 | 285 — — 350 | 370 140 200E | Std. | 153
575% | 240, | 43gg | 240V, 285 | 285 | 285 | 285 360 | 380 140 200E {Stow | 119
- 480, or | 1200at | 335 | 360 | 335 | 360 450 | 470 180 250E | Std. | 153
600 480v,0or | 360 | 360 | 360 | 360 | 360 | 360 | 360 | 360 | 450 | 520 180 250E |Slow | 119
955’03‘ 400 | 430 | 400 | 430 | 400 | 430 | — — | 530 | 580 215 | 300E | Sta. | 153
v 430 | 430 | 430 | 430 | 430 | 430 | 430 | 430 | 590 | 840 215 300E {Slow | 119
535 | 575 | 535 | 575 | 535 | 575 | 535 | 575 | 750 | 930 285 400E | Std. | 153
575 | 575 | 575 | 575 | 575 | 575 | 575 | 575 | 980 — 285 400E |Slow | 119
® For delta grounded-wye connected transformers with the neutral grounded through an impedance,
the values in the “delta delta” column apply. TABLE CONTINUED ————=

Note: Refer to “How to Use the Fuse Selection Tables” on page 76 (foldout).
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Selection Guide for Transformer-Primary Fuses in Medium-Voltage
Industrial, Commercial, and Institutional Power Systems

- THE FUSE SELECTION TABLESI

TABLE IV—Transformers Rated 4.16 Kv Three-Phase—with Low-Voltage Secondary Circuit Breakers—Continued

“§ Time-Current

.k Cnarscter.

| Speed Izc

200 200 260 | 270 110 150E | Std. | 153

215 215 260 | 280 110 150E {Slow [ 119

o780at | 235 | 250 | 235 | 250 310 | 320 130 175E | Std. | 153

208v, 250 | 250 | 250 | 250 | 250 | 250 310 | 320 130 175E {Slow | 119

208, 2410 at 265 285 265 285 — — 350 370 140 200E | Std. | 153

1000 | 8% 240, | 1388 | 240V, 285 | 285 | 285 | 285 | 285 | 285 | 285 | 285 | 360 | 380 140 200E |Slow | 119
480, or " | 1200at | 335 | 360 | 335 | 360 | 335 | 360 — — 450 | 470 180 250E | Std. | 153

600 480v,or | 360 [ 360 | 360 | 360 | 360 | 360 | 360 | 360 | 450 | 520 180 250E |Slow | 119

Qggoa‘ 400 | 430 | 400 | 430 | 400 | 430 | 400 | 430 | 530 | 580 215 300E | Std. | 153

v 430 | 430 | 430 | 430 | 430 | 430 | 430 | 430 | 580 | — 215 300E |Slow { 119

535 | 575 | 535 | 575 | 535 | 575 | 535 | 575 | 7150 | — 285 400E | Std. | 153

675 | 575 | 575 | 575 | 5v5 | 575 | 575 | 575 | 980 | — 285 400E |Slow | 119

220 290 | 300 120 250E | Std. | 153

s160at | 240 290 | 300 120 250E |Slow | 119

208v, 265 | 285 350 | 350 140 300E | Std. | 153

208, 3610at | 285 | 285 | 285 | 285 350 | 400 140 300E |Slow | 119

4% 240, | o9go | 240v, | 355 | 380 | — - 480 | 500 190 | 400E | Std. | 153
480, or "“ 1 1800at | 3g0 | 380 | 360 | 380 540 | 650 190 400E |Slow | 119

600 480v,or | 400 | 430 | 400 | 430 620 | 680 215 |2-250E| std. | 153

14902t | 430 | 430 | 430 | 430 | 430 | 430 640 | 900 215 | 2-250E|Slow | 119

480 | 515 | 480 | 515 — — 750 | 1000 255 | 2-300E| Std. | 153

1500 515 | 515 | 515 | 515 | 515 | 515 | 515 | 515 | 970 | — 255 | 2-300E|Stow | 119
220 290 | 300 120 250E | Std. | 153

4160 at | 240 240 290 | 300 120 250E |Slow | 119

208v, 265 | 285 | 265 | 285 350 | 350 140 300E | std. | 153

208, 3610at | 285 | 285 | 285 | 285 | 285 | 285 350 | 400 140 300E |Slow | 119

575% | 240 | o0gp | 240v, 355 | 385 | 355 | 385 — — 480 | 500 190 400E | Std. | 153
480, or 1800at | 380 | 380 | 380 | 380 | 38D | 380 | 380 | 380 | 540 | 650 190 400E |Slow | 119

600 4‘}&‘8 or | 400 | 430 | 400 | 430 | 400 | 430 | — — | 620 |680 215 |{2-250E| Std. | 153

1600va‘ 430 | 430 | 430 | 430 | 430 | 430 | 430 | 430 | 640 | 900 215 | 2-250E(Slow | 119

480 | 515 | 480 | 515 | 480 | 515 | 480 | 515 | 750 |[1000 255 | 2-300E| Std. | 153

515 | 515 | 515 | 515 | 515 | 515 | 515 | 515 | 970 — 255 | 2-300E|Slow | 119

200 260 | 260 105 300E | Std. | 153

215 260 | 260 105 300E |Slow | 119

265 | 285 350 | 360 140 400E | Std. | 153

2410at | 285 | 285 | 285 | 285 | 285 | 285 370 | 420 140 400E |Slow | 119

2000 | 5.75% | 480 Or [ o775 | 480v or | 300 | 320 | 300 | 320 — — 440 | 470 160 | 2-250E| Std. | 153
600 1930at | 320 | 320 | 320 | 320 | 320 | 320 450 | 500 160 | 2-250E|Slow | 119

600v 360 | 385 | 360 | 385 | 360 | 385 540 | 570 195 | 2-300E| Std. | 153

385 | 385 | 385 | 385 | 385 | 385 | 385 | 385 | 580 | 860 195 | 2-300E|Slow | 119

480 | 515 | 480 | 515 | 480 | 515 | 480 | 515 | 730 | 820 255 | 2-400E| Std. | 153

515 | 515 | 515 | 515 | 515 | 515 | 515 | 515 | 940 | — 255 | 2-400E|Slow | 119

215 280 | 290 115 400E | Std. | 153

230 230 290 | 310 115 400E |Slow | 119

3010at | 240 | 255 — 350 | 370 130 | 2-250E| Std. | 153

480 or 480v or | 255 | 255 | 255 | 255 350 | 370 130 | 2-250E|Slow | 119

2500 | 5.75% | goo | 3470 | 2410at | 200 | 310 | 290 | 310 430 | 450 155 | 2-300E| Std. | 153
600v 310 | 310 | 310 | 310 | 310 | 310 440 | 520 155 | 2-300E|Stow | 119

385 | 415 | 385 | 415 | 385 | 415 580 | 610 205 | 2-400E| Std. | 153

415 | 415 | 415 | 415 | 415 | 415 | 415 | 415 | 690 - 205 | 2-400E|Slow | 119

4510 at 190 280 | 280 100 | 2-300E] Std. | 153

480 or 480v or 205 205 280 290 100 2-300E | Slow | 119

3750 | 5.75% | "gng | 5204 | 3gigat | 255 | 275 | — 370 | 380 135 | 2-400E| Std. | 153
600v 275 275 275 275 275 275 410 460 135 2-400E| Slow | 119

@ For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.

Note: Refer to "How to Use the Fuse Selection Tables” on page 76 (foldout).
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S&C Power Fuses — Types SM, SML, and SMD-20
Indoor and Outdoor Distribution (4.16 kv through 34.5 kv)

I THE FUSE SELECTION TABLES

TABLE V—Transformers Rated 12.0 Kv or 12.47 Kv Three-Phase—with Low-Voltage Secondary Circuit Breakers

Time-Current
Character-
fatic
T
, toeed | U°
830at | 240 [ 250 320 | 330 195 20E [std. | 153
144at| 208y, 250 | 250 330 | 330 205 20E [Slow | 119
208, [12.0kv| 720at | 300 | 315 390 | 420 260 25E |Std. | 153
300 2% 240, or 240v, 315 | 315 400 | 420 260 25E |Slow | 119
480,0r [13.9at | 360at | 360 | 375 490 | 530 310 30E |std. |153
600 | 12.47 [480v,or| 375 | 375 | 375 | 375 490 | 570 310 30E |Slow | 119
kv 2‘;’803‘ 480 | 500 | 480 | 500 680 | 760 395 40E |Std. | 153
v 500 | 500 { 500 | 500 | 500 | 500 | 500 | 500 | 760 — 395 40E |Siow | 119
4390at| 215 280 | 280 185 30E |Std. | 153
24.1at| 208v, 225 280 290 185 30E |Slow | 119
208, (12.0kv| 1200at|{ 285 | 300 380 | 390 235 40E |std. | 153
500 2% 240, or 240v, 300 | 300 380 | 430 235 40E |Slow | 119
480,0r 123.1at | 600at | 360 | 380 480 | 520 290 50E |Std. | 153
600 | 12.47 | 480v,or| 380 | 380 | 380 | 380 430 | 660 290 50E |Slow | 119
kv ?c?om 470 | 490 | 470 | 490 660 | 770 370 65E |Std. | 153
v 470 | 490 | 470 | 490 | 470 | 490 680 | 1300 a70 65E |Slow | 119
200 250 | 260 155 40E |Slow | 119
2080at| 240 | 250 310 | 320 190 S0E | Std. | 153
208 ?g(‘) f\" 1%%%"ét 250 | 250 320 | 340 190 S0E |Slow | 119
540, o 240v 310 | 325 420 | 450 245 65E |[Std. | 153
4% | 4800r |347at| o0pat | 310 | 325 | 310 | 325 420 | 470 245 65E |Siow | 119
600 12.47 | 480v, or| 385 400 —_ — 540 620 305 80E |Std. | 153
kv 720at | 385 | 400 | 385 | 400 550 | 760 305 80E |Slow | 119
600V 480 | 505 | 480 | 505 700 | 800 325 |100E |Std. | 153
480 | 505 | 480 | 505 | 480 | 505 | 480 | s05 | 710 | — 325 | 100E |slow | 119
750 190 250 | 250 135 40E |std. [ 153
2080 at| 200 250 | 260 155 40E |Slow | 119
36.1at| 208v, 240 | 250 310 | 320 190 50E |std. | 153
208, [12.0kv| 1800at| 250 | 250 | 250 | 250 320 | 340 190 50E |Slow | 119
5.75% | 240 or 240v, 310 | 825 | 310 | 325 420 | 450 245 65E |Std. | 153
480, 0r |34.7at [ 900at { 310 | 325 | 310 | 325 | 310 | 325 420 | 470 245 65E [Slow | 119
600 12;(-47 4?% orl ags | 400 | 385 | 400 | 385 | 400 540 | 620 305 80E |Std. | 153
v 6003’ 385 | 400 | 385 | 400 | 385 | 400 | 385 | 400 | 550 | 760 305 80E |[Stow | 119
480 | 500 | 480 | 500 | 480 | 500 | 480 | 500 | 700 | 800 325 |100E |Std. | 153
480 | 500 | 480 | 500 | 480 | 500 | 480 | 500 | 710 | — 325 |100E [Slow | 119
185 240 | 240 145 S0E [Slow | 119
2780 at| 235 310 | 320 185 65E | Std. | 153
208 ;‘g; f\" 232?)\’5: 235 310 | 320 185 65E [Slow | 119
540’ or 2400 285 | 300 380 | 420 225 80E |std. | 153
4% 480 C’)r 46.3 at 12005[ 285 300 400 420 225 80E Slow | 119
600 12.47 | 480v, or] 360 375 490 540 245 100E | Std. | 153
kv 960at | 360 | 375 | 360 | 375 500 | 600 245 | 100E |Slow | 119
600v 480 | 520 | 480 | 520 700 | 790 285 |[125E |std. | 153
520 | 520 | 520 | 520 | 520 | 520 | 520 | s20 | 790 | — 285 |125E |Slow| 119
180 240 | 240 110 S0E | Std. | 153
2780 at| 185 240 | 240 145 50E [Slow | 119
48.1at| 208v, 235 310 | 320 185 65E |std. | 153
208, [12.0kv| 2410at| 235 235 310 | 320 185 65E |Slow | 119
1000 | 5.75% | 240 or 240v, 285 | 300 | 285 | 300 380 | 420 225 80E | Std. | 153
480, or (46.3at) 1200at( o285 | 300 | 285 | 300 | 285 | 300 400 | 420 225 80E |[Slow | 119
600 | 1247 | 480v,or| 369 | 375 | 360 | 375 | — — 490 | 540 245 [ 100E | std. | 153
ky gggost 360 | 375 | 360 | 375 | 360 | 375 | 360 | 375 | 500 | €00 245 |100E |Slow | 119
480 | 520 | 480 | 520 | 480 | 520 | 480 | 520 | 700 | 790 285 |125E |std. | 153
520 | 520 | 520 | 520 | 520 | 520 | 520 | 520 | 790 | — 285 | 1256 |siow | 119
180 240 | 240 110 50E | sStd. | 153
2780at| 185 185 240 | 240 145 50E [Slow | 119
48.1at| 208, 235 235 310 | 320 185 65E | sSta. | 153
208, |12.0kv| 2410at| 235 235 235 310 | 320 185 65E [Slow | 119
8% 240, or 240v, 285 | 300 | 285 | 300 | 285 | 300 380 | 420 225 80E |Std. | 153
480,0r | 46.3 | 1200at| 285 | 300 | 285 | 300 | 285 | 300 | 285 | 300 | 400 | 420 225 80E [Slow [ 119
600 | 1247 [ 480v,or| 369 | 375 | 360 | 375 | 360 | 375 | 360 | 375 | 490 | 540 245 |100E | std. | 153
kv | 980at| 360 | 375 | ae0 | 375 | 360 | 375 | 360 | 375 | 500 | 600 245 |100E {Slow | 119
480 | 520 | 480 | 520 | 480 | 520 | 480 | 520 | 700 — 285 |125€E | std. | 153
520 | 520 | 520 | 520 | 520 | 520 | 520 | 520 | 790 | — 285 | 125E [Slow | 119
® For delta grounded-wye connected transformers with the neutral grounded through an impedance,
the values in the “delta delta” column apply. TABLE CONTINUED —0— 3

Note: Refer to “How to Use the Fuse Selection Tables” on page 76 (foldout).
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Selection Guide for Transformer-Primary Fuses in Medium-Voltage
Industrial, Commercial, and Institutional Power Systems

" THE FUSE SELECTION TABLES I

TABLE V—Transformers Rated 12.0 Kv or 12.47 Kv Three-Phase—with Low-Voltage Secondary Circuit Breakers—Continued

190 260 270 150 80E |[Slow | 119

240 | 250 320 | 330 160 | 100E |Std. | 153
4160at | 240 | 250 330 | 340 160 | 100E |Slow | 119

72.2at| 208v, 320 | 345 450 | 470 190 125E |Std. | 153

208, (12.0kv| 3610at | 545 | 345 | 245 | 345 470 | 530 190 125E [Stow | 119

at | 240 ol 1aeoay| 385 | 415 | 385 | 415 560 | 610 215 | 150E {std. | 153

560 | 1547 | ag0v. or] 415 | 415 [ 415 | 415 | 415 | 415 580 | 700 215 | 150E [Siow [ 119

w | 14a0at| 450 | 485 | 450 | 485 | — — 650 | 800 245 | 175E [std. [153

600V 485 | 485 | 485 | 485 | 485 | 485 680 | 860 245 | 175E [slow {119

515 | 550 | 515 | 550 | — - 750 {1190 275 | 200E |std. | 153

550 | 550 | 550 | 550 | 550 | 550 | ss0 | sso0 | 870 | — 275 | 200E [siow | 119

1500 155 210 | 210 125 65E [Slow | 118
190 250 | 260 135 80E |Std. | 153

190 260 | 270 150 80E [Slow | 119

792 at 4;ggat 240 | 250 320 | 330 160 100E |Std. | 153

24 V. | 240 | 250 | 240 | 250 330 | 340 160 | 100E |Stow ] 119

208, (120kv] 3820at1 320 | 345 | 320 | 345 450 | 470 190 | 125E |Std. | 153

575% | 450 or |6oaat| 18004t| 345 | 345 | 345 | 345 | 345 | ass 470 | 530 190 | 125 |Slow | 119

600 | 12.47 | 480v, or| 385 | 415 | 385 | 415 | 385 | 415 560 | 610 215 | 150E |Std. {153

kv | 1440at| 415 | 415 | 415 | 415 | 415 | 415 | 415 | 415 | 580 | 700 215 | 150E [Slow [ 119

600v 450 485 450 485 450 485 - — 650 800 245 175E | Std. | 153
485 485 485 485 485 485 485 485 680 860 245 175E |[Siow | 119

515 | 850 | 515 | s50| 515 | s50 | 515 | 550 | 750 | — 275 | 200E |std. |153
550 | 550 | 550 | 550 | 550 [ 550 | 550 | s50 | 870 | — 275 | 200E |Stow | 119

145 190 | 190 105 80E |Slow | 119

180 230 | 240 115 | 100E {Std. | 153

180 240 | 240 120 | 100E |Slow | 119

240 | 260 320 | 340 140 | 125E [Std. | 153

96.2 at 2410 260 | 260 | 260 | 260 330 | 350 140 125E |Slow | 119

480 or 120 kv 20at] 290 [ 310 | 200 | 310 200 | 430 160 | 150E }std. | 153

2000 | 575% | *FT°T 9o at| 1930at | 310 | 310 | 310 | 310 | 310 | 310 410 | 450 160 | 150E |Slow | 119
1247 | 600y 335 | 360 | 335 | 360 | — — 460 | 500 185 | 175E |std. | 153

kv 360 | 360 | 360 | 360 | 360 | 360 470 | 530 185 | 175E |[slow | 119

385 | 415 | 385 | 415| — — 540 | 580 205 | 200E {std. | 153

415 415 415 415 415 415 415 415 550 700 205 200E |Slow | 119
480 520 480 520 480 520 480 520 690 780 260 250E |Std. | 153

520 | 5201 520 | 520 | s20 | 520 | 520 | 520 | 740 — 260 250E |[Slow | 119
145 190 190 95 100E |Slow | 119

190 260 270 110 125E | Std. | 153

205 260 | 270 110 125E |Siow | 119

120.3 230 | 245 310 { 330 130 150E | Std. | 153

12"ng s010at | 295 | 245 | 245 | 245 320 | 340 130 150E [Slow | 119

450 or | agoy or| 270 | 290 — — 360 | 380 150 175E |Std. | 153

2500 | 5.75% |40 Of | Yo | Datoar | 290 | 290 | 200 | 290 370 | 390 150 | 175E [Slow | 119
at 600V 305 | 330 | 305 | 330 420 | 430 165 200E |Std. | 153

12.47 330 | 330 | 330 | 33| 330 | 330 440 | 470 165 200E {Slow [ 119

kv 385 | 415 | 385 | 415 — — 540 | 590 205 250E |std. | 153

415 415 415 415 M5 415 415 415 580 640 205 250E [Slow | 119
460 495 460 495 460 495 460 495 640 740 245 300E |{Std. | 153

495 | 495 | 495 | 495 | 495 | 495 | 495 | 495 | 760 | — 245 | 300E_[Slow | 119
180 240 [ 240 | 100 [ 175€ [std. [153

190 250 | 250 [ 100 | 175E |slow [ 119

205 270 | 280 | 110 | 200E |Std. | 153

180.4 220 280 | 290 | 110 | 200 |Slow | 119

2ol as10at | 258 | 278 340 | 360 | 135 | 250E |Std. | 153

480 or | o |agoy o | 275 | 275 | 275 | 275 350 { 370 | 135 | 250E |Slow | 119

3750 | 575% | “C0’" | 1736 | 36104t | 305 | 330 | 305 | 330 400 | 420 | 165 | 300E |Std. | 153
at | eoov | 330 | 330 | 330 | 330 330 | 330 440 | 520 | 165 | 300E ISlow | 119

12.47 410 | 440 | 410 | 440 | 410 | 440 560 | 610 [ 220 | 400E |Std. [153

kv 440 | 440 | 440 | 440 | 440 | 440 | 440 [ 440 | 690 | 850 | 220 | 400E [Slow 119

460 | 495 | 460 | 495 | 460 | 495 | 460 | 495 | 750 | 960 | 245 [2-250E|Std. | 153

495 | 495 | 495 | 495 495 | 495 | 495 | 495 | 850 | — 245  |2-250E [Slow | 119

555 | 595 | 555 | 595 | 555 | 595 | 555 | 595 | 810 | — 295  [2-300E Std. [ 153

® For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.

Note: Refer to "How to Use the Fuse Selection Tables” on page 76 (foldout).
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S&C Power Fuses — Types SM, SML, and SMD-20
Indoor and Outdoor Distribution (4.16 kv through 34.5 kv)

I THE FUSE SELECTION TABLES B B

TABLE VI—Transformers Rated 13.2 Kv or 13.8 Kv Three-Phase—with Low-Voltage Secondary Circuit Breakers

" SAC Primary Fuse
= Time-Current
ot of . Ch;r‘::hr-

cantof | o

ransiormer Amp:r':l
TCC
Speed uﬁ
830 at 205 260 270 170 15E |Siow [ 119
o0p |131at| 20 | 265 275 350 | 350 225 20E |std. | 153
540 |132kvi Sao0 275 | 275 350 | 370 225 20E |Slow | 119
300 4% | 480 or | .0 60t | 330 345 440 | 460 285 25E | Std. | 153
600 |128at| 4en ol 345 | 345 440 | 480 285 25E [Slow | 119
13.8kv| "590'at 395 | 4157 395} 415 540 | 600 340 30E | Std. | 153
600v 415 | 415| 415 | 415 560 | 670 340 30E [Slow | 119
205 260 | 260 160 25E [Slow | 119
21.9at| 1390at| 235 | 245 310 | 320 205 30E | std. | 153
o8 | 132 kv 122%?)"51 245 | 245 310 | 330 205 30E |Slow]| 119
240’ or 240v 315 | 330 420 | 440 260 40E | Std. | 153
500 4% | 450 or |209at] gona | 330 | 330 330} 330 440 | 510 260 40E [Slow{ 119
600 |138%V| 480v, or] 395 | 415 — — 540 | 600 320 50E | std. | 153
a80at | 415 | 415 415 415 | 415 | 415 580 | 950 320 50E [Slow | 119
600v 515 | 540 515 540 — — 750 | 960 410 65E | std. | 153
515 | 540| 515| 540} 515 | 540 | 515 | 540 | 820 | — 410 65E |Slow | 119
2080at| 220 280 | 290 170 40E |[Stow | 119
208 |328at 1%83\’51 265 | 275 350 | 360 210 50E | Std. | 153
240 | 132Kkv ([ 5a0) 275 | 275 360 | 390 210 50E [Slow | 119
4% | 480 0r | 0F 300 ot 345 | 360 460 | 500 270 65E | Std. | 153
600 |314at| ;50,5 345 | 360 345 | 360 480 | 550 270 65E [Slow | 119
13.8kv | "Z50 a1 420 | 440| 420 440 610 | 690 335 80E | Std. | 153
600v 420 | 440| 420| 440 420 | 440 620 | 1040 335 80E |Slow] 119
155 210 210 95 30E | Std. | 153
750 2080at| 165 210 | 210 125 30E |Slow | 119
aogat| 208Y 210 280 | 280 165 40E | Std. | 153
208, (735 | 1800at| 220 280 | 290 170 40E |[Slow| 119
5.75% | 240 or 240v, 265 | 275 350 | 360 210 50E | Std. | 153
’ 480, 0r | 4,7 o4 [ 900 at 275 | 275| 2715 | 275 360 | 390 210 S50E |Siow| 119
800 1138 kv| 480v.orl 340 | 360 | 340 | 360 460 | 500 270 | 65E |Std. | 153
6003 340 | 360| 340 360 | 340 | 360 480 | 550 270 65E |[Slow | 119
420 | 440 420 440 420 | 440 610 | 690 335 80E | Std. | 153
420 | 440| 420 | 440 | 420 | 440 | 420 | 440 | 620 — 335 80E [Slow | 119
155 210 | 210 130 40E {Slow] 119
2780 at 205 260 270 160 S50E |{Slow| 119
43.7at| 208V, 255 | 270 340 | 350 205 65E | Std. | 153
208, | 1350 | 2410at| 255 1 270 340 | 360 205 65E |Slow | 119
4% 240, or 240v, 315 | 330 420 | 480 250 80E | Std. | 153
480,01 | 4.9 4 12008t} 315 | 330| 315| 330 450 | 490 250 80E |Slow | 119
600 |13Bkv|48Qv.OF) 395 | 415| 395 | 415 550 | 610 270 | 100E | Std. | 153
6003 395 | 415| 395| 415| 395 | 415 560 | 760 270 | 100E |Slow| 119
530 | 570| 530 570| 530 | 570 800 | 920 310 | 125 | Std. | 153
570 | s570| s570| s70| s70| 570 | s70 | 570 | 920 — 310 | 125E [slow]| 119
165 210 | 210 130 40E [Slow| 119
195 260 | 260 140 50E | Std. | 153
2780at] 205 260 | 270 160 50E |Slow| 119
208 | 437 at 23(1)%\"‘ 255 | 270 340 | 350 205 65E | Std. | 153
S0 |132kv 240va 255 | 270 255 270 340 | 360 205 65E |Slow| 119
1000 | 575% | 450 0| or | 500at| 318 330| 315] 330 420 | 480 250 80E | Std. | 153
so0 | 418atl 4a5. o] 315| 330 315 330| 315 | 330 450 | 490 250 80E |Slow | 119
13.8kv| "gen'at | 395 | 415| 395| 415| 395 [ 415 550 | 610 270 | 100E | Std. | 153
600v 305 | 415| 395 415| 395 | 415| 395 | 415 | 560 | 760 270 | 100E |Slow]| 119
530 | s70| 530 s570| 530 | 570 | 530 | 570 | 800 | 920 310 | 125 | Std. | 153
s70 | s70| s70| s70| s70| s70| 570 | s70 | 920 — 310 | 125E [Stow| 119
165 165 210 | 210 130 40E |Slow | 119
195 — 260 | 260 140 50E | Std. | 153
2780 at| 205 205 260 | 270 160 50E |Slow | 119
43.7at| ,208v. 255 | 270 255 270 340 | 350 205 65E | Std. | 153
208 2410 at

540 | 132kv| Sa00 2551 270| 255| 270| 255 | 270 | 255 | 270 | 340 | 360 205 65E |Slow| 119
8% | 4g00rl 0 | 120041l 3815| 330 315 330( 315 | 330 — — | 420 | 480 250 80E | Std. | 153
600 |41-8at| ‘ao, 315 330 315| 330] 315 | 330 | 315| 330 | 450 | 490 250 80E |[Slow| 119
13.8kv| geoat| 395| 415| 395 415| 395 | 415 | 395 | 415 | 550 | 610 270 100E | Std. | 153
600v 395 | 415| 395| 415 395 | 415 | 395 | 415 | 560 — 270 100E |Slow| 119
530 | s70| 530| 570{ 530 570 | 530 570 | 800 — 310 | 125E | std. | 153
570 | s570| s70{ s70| 570 | s70| 570 | 570 | 920 — 310 | 125E |Slow] 119

® For delta grounded-wye connected transformers with the neutral grounded through an impedance,
the values in the “delta delta” column apply TABLE CONTINUED ———»

Note: Refer to “"How 1o Use the Fuse Selection Tables” on page 76 (foldout).
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Selection Guide for Transformer-Primary Fuses in Medium-Voltage
Industrial, Commercial, and Institutional Power Systems

THE FUSE SELECTION TABLESI

TABLE Vi—Transformers Rated 13.2 Kv or 13.8 Kv Three-Phase—with Low-Voltage Secondary Circuit Breakers—Continued

170 230 230 135 65E
4160at | 210 280 | 290 165 80E (Slow | 119
208y, | 265 | 275 350 | 360 180 | 100E |Std. | 153
208, (95981 | 3610at | 265 | 275 360 | 380 180 | 100E |Stow |119
% 240, 2 240v, | 350 | 380 490 | s20 205 | 125E {std. |153
480, or | oog | 1800at | 380 | 380 | 380 | 380 520 | 620 205 | 125E {Slow | 119
600 fy3gky |480v.or | 405 | 455 | 425 | 455 620 | 670 240 | 150 |std. [153
189031 | ass | 455 | 455 | 455 | 455 | 455 650 | 800 240 | 150E [Slow | 119
495 | 530 | 495 | 530 | — - 720 | 1060 270 | 175E [std. [ 153
530 | 530 | 530 | 530 | 530 | 530 | 530 | 530 | 780 [ — 270 | 175E [Siow | 119
135 210 | 210 95 50E |Slow | 119
1500 170 220 | 230 105 65E [Std. | 153
170 230 | 230 135 65E [Slow | 119
4;ggvat 210 270 | 280 165 80E [std. {153
65.6 at | 210 280 | 290 165 80E |Slow | 119
298, 132kv | 3104t | 265 | 275 350 | 360 180 | 100E |std. | 153
5.75% | 480 or |07 | 1800at | 265 | 275 | 265 | 275 360 | 380 180 | 100E [Slow | 119
600 [628at | o0 or| 355 | 380 | 355 | 380 490 | 520 205 125E {Std. | 153
188kv [J4a0at | 380 | 380 | 380 | 380 | 380 | 380 | 380 | 380 [ 520 | 620 205 | 125E Siow | 119
600v 425 | 455 | 425 | 455 | 425 | 455 | — — | 620 | 670 240 | 150E |Std. | 153
455 | 455 | 455 | 455 | 455 | 455 | 455 | 455 | 650 | 800 240 | 150E [Slow | 119
495 | 530 | 495 | 530 | 495 | 530 | 485 | 530 | 720 | — 270 | 175E |std. | 153
530 | 530 | 530 | 530 | 530 | 530 | 530 | 530 | 780 | - 270 | 175E [Slow | 119
155 210 | 210 125 80E |Slow [ 119
195 260 | 260 135 100E |Std. | 153
195 260 | 270 135 100E |Slow | 119
265 | 285 360 | 370 155 125E |std. | 153
87.5 285 | 285 | 285 | 285 370 | 400 155 125E |Slow | 119
480 or [132Kkv fgg\?g‘r 315 | 340 | 315 | 340 450 | 470 180 150E |Std. | 153
2000 | 5.75% | “%aq or |90 o | 340 | 340 | 340 | 340 | 340 | 340 450 | 530 180 | 150 |Slow | 118
83.7at [ 1o | 370 | 400 | 370 | 400 | — — 510 | 550 205 175E | Std. | 153
13.8 kv 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 520 | 640 205 175E [Slow | 119
425 | 455 | 425 | 455 | 425 | 455 | — — | 59 | 650 225 | 200E |std. |153
455 | 455 | 455 | 455 | 455 | 455 | 455 | 455 | 620 | 900 225 | 200E |Slow | 119
530 | 570 | 530 | 570 | 530 | 570 | 530 | 570 | 770 | 920 285 | 250E |Std. | 153
570 | 570 | 570 | 570 | 570 | 570 | 570 | 570 | ®10 | — 285 | 250E [Slow | 119
155 210 | 210 105 | 100E [Slow | 119
210 290 | 290 125 | 125E |std. | 153
225 290 | 300 125 125E |Slow | 119
109.3 255 | 270 350 | 370 140 | 150E |Std. | 153
at 270 | 270 | 270 | 270 350 | 390 140 | 150E |Slow | 119
480 or |132 kv fgg\f’g‘r 295 | 320 | 295 | 320 410 | 430 165 175E |Std. | 153
2500 | 6.75% | “gpo or | Sooor| 320 | 320 | 320 | 320 | 320 | 320 410 | 440 165 | 175E |Slow | 119
1046 | “goow | 340 | 365 | 340 | 365 | — — 470 | s00 180 | 200E |Std. {153
at 365 | 365 | 365 | 365 | 365 | 365 480 | 560 180 | 200E |Slow | 119
13.8 kv 425 | 455 | 425 | 455 | 425 | 455 600 | 660 225 250E | Std. | 153
455 | 455 | 455 | 455 | 455 | 455 | 455 | 455 | 630 | 880 225 | 250E |Slow | 119
510 | 545 | 510 | 545 | 510 | 545 | 510 | 545 | 720 | 960 270 | 300E |std. | 153
545 | 545 | 545 | 545 | 545 | 545 | 545 | 545 | 930 | — 270 | 300E |Slow | 119
140 230 | 230 95 150E | Std. | 153
150 230 | 240 95 150E |Siow | 119
170 270 | 270 110 | 175 | std. | 153
180 270 | 280 110 | 175 |Siow | 119
164.0 195 310 | 320 120 | 200E | Std. | 153
at | 4510at| 210 210 310 | 320 120 | 200E [Slow | 119
ars0 | 5.750% 480 or [13.2kv | 480v or| 225 | 240 — 380 | 400 150 250E | std. | 153
-75% | 800 or |3610at| 240 | 240 | 240 | 240 | 240 | 240 390 | 420 150 | 250E [Slow | 119
15;-9 600v 280 | 305 280 ) 305 | — — 460 | 480 180 | 300E | Std. | 153
138 ky 305 | 305 | 305 | 305 | 305 | 305 | 305 | 305 | 500 | 620 180 | 300E [Slow | 119
' 450 | 485 | 450 | 485 | 450 | 485 | — — | 640 | 700 240 | 400E |Std. | 153
485 | 485 | 485 | 485 | 485 | 485 | 485 | 485 | 780 | — 240 | 400E |Slow | 119
510 | 545 | 510 | 545 | 510 | 545 | 510 | 545 | 850 | — 270 | 2-250E] Std. | 153
545 | 545 | 545 | 545 | 545 | 545 | 545 | 545 | 1020 | — 270 | 2-250E|Slow | 119

® For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.

Note: Refer to “How to Use the Fuse Selection Tables” on page 76 (foldout).
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S&C Power Fuses — Types SM, SML, and SMD-20
Indoor and Outdoor Distribution (4.16 kv through 34.5 kv)

ITHE FUSE SELECTION TABLES

TABLE VH—Transformers Rated 22.9 Kv or 24.9 Kv Three-Phase—with Low-Voltage Secondary Circuit Breakers

%%%3‘ 230 310 | 320 185 10E | std. | 153

208, 272.69;;1:V sooat | 205 | 310 400 | 410 255 13E | std. | 153

300 | 4% 240, o 240v, | 345 | 360 480 | 510 295 15E | std. | 153

480,0r | O | 360at | 380 | 360 | 360 | 360 500 | 590 295 15E |Slow | 119

600 (o4 gy | 480V, 480 | 480 | 460 | 480 : 640 | 710 395 20E |std. | 153

2(?(?03‘ 480 | 480 | 480 | 480 | 480 | 480 690 | 1300 395 20E {Stow [ 119

1390at | 215 290 | 300 175 15E |Slow | 119

126 at | 208V, 275 | 285 370 | 390 235 20E | Std. | 153

208 |229kv | 12004t | 285 | 285 380 | 400 235 | 20E |Slow| 119

500 | 4% | 450 n | or | goowr | 345 | 360 480 | 520 295 25E | Std. | 153

600 |116at | a1 360 | 360 | 360 | 360 490 | 540 295 25E |[Slow | 118

249Kkv | "4an'ay | 410 | 430 | 410 | 430 590 | 660 355 30E | Std. | 153

600V 430 | 430 | 430 | 430 620 | 850 355 30E |Slow | 119

080t | 230 310 | 320 185 25E | Std. | 153

189at | 240 310 | 320 195 25E |Slow | 119

208, {229Kkv | {gogat| 275| 285 | 275 | 285 370 | 390 235 30E | Std. | 153

% 240, | O | 240v, | 285 | 285 | 285 | 285 380 | 410 235 30E |Slow | 119

480,0r |49 b | 900at | 365 | 385 | 385 | 385 510 | 540 300 40E | std. | 153

600 ) 480v,or{ 385 | 385 | 385 | 385 | 385 | 385 | 385 | 385 | 540 | 740 300 40E |Slow | 119

720 at 460 | 480 | 460 | 480 | 460 | 480 — - 670 | 780 370 50E | Std. | 153

600v 480 | 480 | 480 | 480 | 480 | 480 | 480 | 480 | 760 | — 370 50E | Slow | 119

750 180 250 | 250 110 20E | Std. | 153

2080 at | 185 250 | 250 145 20E |Slow | 119

189at | 208v. | 230 310 | 320 185 25€ | Std. | 153

208, |,5gat | 1800at | 240 310 | 320 195 25E |Slow | 119

5.75% | 240, o 240v, | 275 | 285 | 275 | 285 370 | 390 235 30E | Std. | 153

480,01 | 4744 | 900at | 285 | 285 | 285 | 285 380 | 410 235 30E |Slow | 119

800 12a}gky [4B0v.0r| 365 | 385| 365 | ass 510 | 540 300 | 40E | std. | 153

000 385 | 385| 385 | 385| 385 | 385 | 385 | 385 | 540 | 740 300 40E |Slow | 119

460 | 480 | 460 | 4B0| 460 | 480 | — — | 670 | 780 370 50E | Std. | 153

480 | 480 | 480 | 480{ 480 | 480 | 480 [ 480 | 760 | — 370 50E |Slow | 119

o780at| 205 280 | 280 170 30E | Std. | 153

208v. | 215 290 | 290 175 30E |Slow | 119

208, |5522 | 2a10at| 275 | 285 370 | 390 225 40E | std. | 153

. 240, o 240v, | 285 | 285 390 | 430 225 40E |Slow | 119

480, or | ,o% [ 1200at | 345 | 360 480 | 520 275 50E | Std. | 153

600 |54 gky |480v.0r| 360 | 360 | 360 | 360 500 | 670 275 50E |Slow| 119

9666’08‘ 445 | 465 | 445 | 465 660 | 780 355 65E | Std. | 153

v 445 | 465 | 445 | 465 | 445 | 465 700 | 1300 355 65E | Slow | 119

170 230 | 240 95 25€ | Std. | 153

o780 at| 180 240 | 240 120 25€ |Slow| 119

o524t | 208v, | 205 280 | 280 170 30E | Std. | 153

208, (52520 | 2410at [ 215 290 | 290 175 30E |Slow | 119

1000 5.75% 240, 'or 240v, 275 285 275 285 370 390 225 40E Std. | 153
480, or 1200 at

L OF [ 53 4t 285 | 285| 285 | 285 | 285 | 285 390 | 430 225 40E |Slow| 119

600 |549kv [4B0v.or| 345 | 60| 3¢5 | 360| — | — 480 | 520 275 | 50E |Std. | 153

5000 360 | 360| 360 | 30| 360 ] 360 | 360 | 360 | 500 | 670 275 50E |Slow | 119

445 | 465| 445 | 465| 445 | 465 | 445 | 465 | 660 | 780 355 65E | Std. | 153

445 | 465! 445 | 465| 445 | 465 | 445 | 465 | 700 | — 355 65E |Slow | 119

170 230 | 240 95 25E | Std. | 153

2780 at 180 240 240 120 25E | Slow( 119

psoar | 208, | 205 205 280 | 280 170 30E | Std. | 153

208, |555520 | 24t0at| 215 215 290 | 290 175 30E |Slow| 119

a% 240, or 240v, | 275| 285| 275 | 285| 275 | 285 370 | 390 225 40E | Std. | 153

480, 0r | 50 5y | 1200at| 285 | 285 | 285 | 285 | 285 | 285 | 285 | 285 | 390 | 430 225 40E |Slow | 119

600 [54gky |480v.0r| 345 360| 345 | 360 | 345 | 360 | 345 | 360 | 480 | 520 275 S0E | Std. | 153

9o | 360 | 360| 360 | 360 | 360 | 360 | 360 | 360 | 500 | 670 275 S0E |Slow | 119

445| 465| 445 | 465| 445 | 485 | 445 | 465 | 660 | — 355 65E | Std. | 153

445 | 465| 445 | 465 | 445 | 465 | 445 | 465 | 700 | — 355 65E | siow | 119

® For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta™ column apply.

TABLE CONTINUED =
Note: Refer to “How to Use the Fuse Selection Tables™ on page 76 (foldout).
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Selection Guide for Transformer-Primary Fuses in Medium-Voltage
Industrial, Commercial, and Institutional Power Systems

- -
THE FUSE SELECTION TABLES
NN

TABLE VIl—Transformers Rated 22.9 Kv or 24.9 Kv Three-Phase—with Low-Voltage Secondary Circuit Breakers— Continued
190 250 | 260 150 40E |Slow | 119
37.8at]| 4160at} 230 310 | 320 185 50E | Std. | 153
229 kv| ,298v | 240 310 | 330 185 50E |Stow | 119
208, or | 38102t | 205 | 310 420 | 440 235 85E | Std. | 153
4% | 450 or [348atf 200 b 205 | 310 420 | 480 235 65E |Slow | 119
600 |249%V| 480v, or| 365 | 385 530 | 600 290 80E [ Std. | 153
1440at| 365 | 385 | 365 | 385 550 | 710 290 80E (Slow | 119
600v 460 | 480 | 460 | 480 690 | 800 310 | 100E |Std. | 153
460 | 480 | 460 | 480 | 460 | 480 700 | — 310 | 100E |Slow | 119
1500 180 250 | 250 120 40E | Std. | 153
4160 at 190 250 260 150 40E ]Slow | 119
208v, | 230 310 | 320 185 50E | Std. | 153
208, g;g‘;}/ 3610at | 240 240 310 | 330 185 50E |Slow | 119
5.75% | 240, o 240v, | 295 [ 310 | 295 | 310 420 | 440 235 65E | Std. | 153
480, 0r [, 5| 18008t | 295 | 310 | 295 | 310 | 295 | 310 420 | 460 235 65E |Slow | 119
600 |o4gky|480v.0r| 365 | 385 | 365 | 385 | 365 | 385 530 | 600 290 80E | std. | 153
1asoat| aes | 385 | 365 [ 385 | 365 | 385 | 365 | 385 | 550 | 710 290 80E |Stow | 119
460 | 480 | 460 | 480 | 460 | 480 | 460 | 480 | 690 | 800 310 | 100E | std. | 153
460 | 480 | 460 | 480 | 460 | 480 | 460 [ 480 | 700 | — 310 | 100E [Siow| 119
140 190 | 190 95 40E [Slow | 119
170 230 | 240 95 50E | Std. | 153
180 230 | 240 135 50E |siow| 119
220 300 | 320 175 65E | Std. | 153
50.4 at 220 220 310 | 320 175 65E |Slow | 119
480 or 229KV fggom 275 | 285 | 275 | 285 380 | 410 215 80E | std. | 153
20001 5.75% | "gng or |00 | 275 | 285 | 275 | 285| 275 | 285 400 | 420 215 80E |Siow | 119
d64at| THA | 345 | 360 | 345 | 360 | — — 470 | 540 230 | 100E | Std. | 153
24.9kv 3¢5 | 360 | 345 | 30| 345 | 360 | 345 | 360 | 500 | 600 230 | 100E {Slow | 119
460 | 495 | 460 | 4o5) 460 | 495 | 460 | 495 | 710 | 800 270 | 125E | std. | 153
495 | 495 | 495 | 4p8] 495 | 485 | 495 | 495 | 760 | — 270 | 125E [siow | 119
550 | 595 | s50 | 595 | 550 | 595 | 550 | 595 | 900 | — 310 | 150E | sta. | 153
595 | 595 | 595 | 595 | 595 | 595 | 595 | 595 | 1120 | — 310 | 150E [Slow| 119
140 190 | 190 105 50E |Slow] 119
175 250 | 250 120 85E | Std. | 153
175 250 | 250 140 85E |Slow! 118
220 300 | 310 175 80E | Std. | 153
630at| oo 0 | 220 220 310 | 330 175 80E |Slow| 119
480 o |229Kkv] 3002|275 | 285 | 275 | 285 370 | 400 185 100E | Std. { 153
2500 | 5.75% |G- or | ost| 275 | 285 | 275 | 285| 275 | 285 400 | 420 185 100E |Slow | 119
58.0at] “enn 365 | 395§ 365 | 395| 365 395 550 | 600 215 125€ | Std. | 153
24.9 kv 305 | 395 | 395 | 395| 395 | 395 | 3g5 [ 395 | 580 | 730 215 | 125E |Slow | 119
440 | 475 | 440 | 475| 440 | 475 | 440 | 475 | 700 | 760 260 | 150€E | std. | 153
475 | 475 | 475 | 415| 4715 | 475} 475 | 475 | 720 | — 250 | 150E [Slow | 119
515 | 555 | 515| 555 | 515 | 555 | 515 | 555 | 800 | 950 285 175E | Std. | 153
555 | 555 | 555 | 555 555 | 555 | 555 | 555 | 880 | — 285 175€ |Slow | 119
145 210 | 210 110 80E | Slow] 118
180 | 250 | 250 120 | 100E | std. | 153
180 260 | 260 125 | 100E |Slow] 119
245 | 260 360 | 370 145 | 125€ | sta. | 153
94.5 at 260 | 260 | 260 | 260 360 | 380 145 | 125€ [Slow| 119
480 or |29k 4510at [ o295 | 315 | 295 | 315 430 | 460 165 150E | Std. | 153
37501 575% | 4QP 1 or | 480viort 515 | 315 | 315 | 315| 315 | 318 440 | 500 | 185 | 150E |Slow| 119
87.0 at soof 340 | 370 | 340 370 — —_ : 500 | 540 190 175E ] Std. | 153
249 kv 370 | 370 | 370 | 370} 370 370 | 370 | 370 | 510 | 820 180 175€ {Slow | 119
300 | 420 | 390 | 420] 390 | 420 — — | s80 | 830 210 | 200€ | std. | 153
420 | 420 | 420 | 420| 420| 420 | 420 | 420 | 610 | 860 210 | 200E [Slow | 119
490 | 525 | 490 | 525 | 490 | 525 | 480 | 525 | 750 | 870 260 | 250E | Std. | 153
525 | s25 | 525 | 525 | 525 | 525 | 525 | s25 | 840 | — 260 | 250E |Slow| 119

@ For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.

Note: Refer to "How to Use the Fuse Selection Tables” on page 76 (foldout).
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S&C Power Fuses — Types SM, SML, and SMD-20
Indoor and Outdoor Distribution (4.16 kv through 34.5 kv)

I THE FUSE SELECTION TABLES

TABLE VIH —Transformers Rated 33.0 Kv or 34.5 Kv Three-Phase —with Low-Voltage Secondary Circuit Breakers

Time-Currant
Charscter-
TCC
Nao.
s52at | 830at
208, [330kv| rpoae | 230 310 | 310 195 7E | std. | 153
240, or . 330 | 345 440 | 480 285 10E | Std. | 153
300 4% | 480 or | 5-0at | a0 | 430 | 450 | 430 | 450 580 | 640 370 138 | Std. | 153
600 [>+5KV] 4goy or | 495 | 520 | 495 | 520 720 | 870 425 15E | Std. | 153
290'at | 520 | 520 | 520 | 520 | 520 | 520 780 | — 425 15€ [Slow | 119
600v
a7at 123? at | 255 | 270 340 | 340 220 13E [ std. | 153
b0s [30Kv| (208v. [ 205 | 310 300 | 420 255 15E | std. | 153
540, or Zion 310 | 310 400 | 450 255 15E |Slow | 119
500 4% | 4a0cer |84t | &ow | 395 | 415 530 | 570 340 20E |std. | 153
600 [945Kkv| 4gqy or | 415 | 415 | 415 | 415 540 | 700 340 20E |Slow | 119
480at | 495 | 520 | 495 | 520 | 495 | 520 700 | 850 425 25€ | std. | 153
600V 520 | 520 | 520 | 520 | 520 | 520 710 | — 425 25E |Slow| 119
131at| 2080at | 205 270 | 280 170 15E [Siow | 119
330kv| ,208v. | 265 [ 275 350 | 360 225 | 20 [std. | 153
208 1800 at 360 | 370
540, or byt 275 | 275 225 20E |Siow | 119
4% | 4g0,0r |128at] ggggqr | 330 | 345 440 | 480 | 285 | 256 |std. | 153
6(50 34.5 kv 480v. or | 345 345 450 490 285 25E |Slow | 119
7o0'at | 395 | 415 | 385 | 415 550 | 600 340 30E | Std. | 153
600v 415 415 415 415 560 720 340 30E |Slow | 119
750 170 230 | 230 90 13E | Std. | 153
13.1at | 2080at | 195 260 | 260 140 15E | Std. | 153
208 330K 1588"5‘ 205 270 | 280 170 15E |Slow | 119
540, or 240y 265 | 275 350 | 360 225 20E |Std. | 153
575% | 480 or 11283t gooat | 275 | 275 | 275 | 275 360 | 370 225 20E |Slow} 119
600 [345Kv| 480v, or | 330 | 345 | 330 | 345 440 | 480 285 25E | Std. | 153
720'at | 345 | 345 | 345 | 345 | 345 | 345 450 | 490 285 25E |Slow | 119
600V 395 | 415 | 395 | 415 | 395 | 415 550 [ 600 340 30E | Std. | 153
415 | 415 | 415 | 415 | 415 | 415 | 415 | 415 | 560 | 720 340 30E |Slow | 119
205 260 | 260 165 20E |Slow| 119
17.5at| 278038t | 245 | 260 330 | 340 210 25E | Std. | 153
008 |33.0kv 23(1)?)\'51 260 | 260 330 | 340 210 25E [Slow | 119
546, or 240% 295 | 310 400 | 420 255 30E | Std. | 153
4% | 480 or 11678t S0 | 310 | 310 | 310 | 310 400 | 440 255 30E |Slow| 119
600 |345Kv| 4g0v. or | 395 | 415 | 395 | 415 540 | 590 325 40E | Std. | 153
960at | 415 | 415 | 415 | 415 | 415 | 415 570 | 830 325 40E [Slow | 119
600v 495 | 520 | 495 | 520 | — — 710 | 870 400 50E |Std. | 153
520 | 520 | 520 | 520 | 520 | 520 | 520 | 520 { 850 | — 400 50E |Slow | 119
1000 195 260 | 260 135 20E | Std. | 153
2780at | 205 260 | 260 165 20E |Slow| 119
208v, 245 | 260 330 | 340 210 25E | std. | 153
208, [1S2) 2410at | 260 | 260 | 260 | 260 330 | 340 210 25E |Slow| 119
5.75% | 240, or 240v, 295 | 310 | 295 | a10 400 | 420 255 30E | Std. | 153
480, 0r | o7 54| 1200at | 310 | 310 | 310 | 310 | 310 | 310 400 | 440 255 30E |Slow| 119
600 |agsky| 480V, | 395 | 415 | 395 | 415 | 395 | 415 540 | 590 325 40E | std. | 153
seoat | a15 | a15 | a15 | a15 | 415 | 415 570 | 830 325 40E |Slow| 119
495 | 520 | 495 | 520 | 495 | 520 | 495 | 520 | 710 | 870 400 S0E | Std. | 153
520 | 520 | 520 | 520 | 520 | 520 | 520 | 520 | 850 | — 400 50E |Slow | 119

® For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.

TABLE CONTINUED —————>

Note: Refer to "How to Use the Fuse Selection Tables” on page 76 (foldout).
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Selection Guide for Transformer-Primary Fuses in Medium-Voltage
Industrial, Commercial, and Institutional Power Systems

o
THE FUSE SELECTION TABLESI

TABLE VIIlI—Transformers Rated 33.0 Kv or 34.5 Kv Three-Phase—with Low-Voltage Secondary Circuit Breakers— Continued

Character-
hntie
‘| Tec
No.
195 260 | 260 135 20E | std. | 153
2780at | 205 205 260 | 260 165 20E [Slow | 119
175at | 208V, 245 | 260 | 245 | 260 330 | 340 210 25 | Std. | 153
208, |4370 5y | 2410at | 260 | 260 | 260 | 260 | 260 | 260 330 | 340 210 25E |[Slow | 119
1000 ! 8% 240, or 240v, 205 | 310 | 295 | 310 | 295 | 310 400 | 420 255 30E | Std. | 153
480, 0r | 167 0y | 1200at | 310 | 310 | 310 | 310 | 310 | 310 | 310 | 310 | 400 | 440 255 30E |Stow | 119
600 |as5ky [480v.Or | 395 | 415 | 395 | 415 | 395 | 415 | 395 | 415 | 540 | 590 325 40E | sta. | 153
60at ] 415 | 415 | 415 | 415 | 415 | 415 | 415 | 415 | 570 | — 325 | 40E |Slow | 119
495 | 520 | 495 | 520 | 495 | 520 | 495 | 520 | 710 | — 400 50E | Std. | 153
520 | 520 | 520 | 520 | 520 | 520 | 520 [ 520 | B850 | — 400 50E |Slow | 119
4160 at | 205 270 | 270 170 30E |Slow | 119
208v, 265 | 275 350 | 360 215 40E | Std. | 153
208, |26-2at | 4gyg
240, |330kv | V50! 275 | 275 350 | 380 215 40E |Slow | 119
4% | 4a00r | Or | 1500at | 330 | 345 450 | 480 266 50E | Std. | 153
600 |25-1at | 4a0 o | 345 | 345 | 345 | 345 460 | 550 265 50E |Slow | 119
4.5kv [ J4a0at | 430 | 450 | 430 | 450 600 | 690 340 65E | Std. | 153
600V 430 | 450 | 430 | 450 | 430 | 450 620 | 820 340 65E |Slow | 119
1500 170 220 | 220 110 25E |Slow | 119
4160at | 495 260 | 260 160 30E | Std. | 153
008 | 2622t S%ngét 205 270 | 270 170 30E |Slow | 119
540 |33.0kv| 5,0 265 | 275 350 | 360 215 40E | Std. | 153
575% | 480 0r | .07 | 18004t | 275 | 275 | 275 | 275 350 | 380 215 40E |Slow | 119
600 |25-12a ) 480y or | 330 | 345 | 330 | 345 450 | 480 265 S0E | Std. | 153
345kv | Jaagat | 345 | 345 | 345 | 345 | 345 | 345 | 345 | 345 | 460 | s50 265 50E |Slow | 119
600v 430 | 450 | 430 | 450 | 430 | 450 | — — | 600 | 690 340 65E | Std. | 153
430 | 450 | 430 | 450 | 430 | 450 | 430 | 450 | 620 | 820 340 65E |Slow | 119
155 200 | 200 110 30E |Slow | 119
195 260 | 260 145 40E | Std. | 153
205 260 | 270 160 40E |Slow | 119
35.0at | pg10ar | 245 | 260 330 | 340 200 S0E | Std. | 153
480 or |330KV | 450y or | 260 | 260 | 260 | 260 330 | 340 200 50E |Slow | 119
2000 [ 5.75% | “'gao or | joapat | 320 | 335 | 320 | 335 440 | 470 255 65E | Std. | 153
335at | ooy 320 | 335 | 320 | 335 | 320 | 335 440 | 500 255 65E |Slow | 119
34.5 kv 395 | 415 | 395 | 415 | 395 | 415 560 | 650 310 80E | Std. | 153
395 | 415 | 395 | 415 | 395 | 415 | 395 | 415 | 580 | 820 310 B0E |{Slow | 119
495 | 520 | 495 | 520 | 495 | 520 | 495 | 520 | 740 | 860 335 |100E | Std. | 153
495 | 520 | 495 | 520 | 495 | 520 | 495 | 520 | 750 | — 335 |100E |Slow | 119
165 210 | 210 130 40E |Slow | 119
195 260 | 260 140 50E | Std. | 153
205 260 | 270 160 50E |Slow | 119
437at | goi0a | 255 | 270 340 | 350 205 65E | Std. | 153
280 or |330Kv | ggo, 5| 255 | 270 | 255 | 270 340 | 360 205 65E |Slow | 119
2500 | 5.75% | “Gf or | %at0at | 315 | 330 | 315 | 330 420 | 470 250 80E | Std. | 153
41.8at | “gna 315 | 330 | 315 | 330 | 315 | 330 440 | 490 250 80E |Slow | 119
34.5 kv 395 | 415 | 395 | 415 | 395 | 415 540 | 610 270 | 100E | Std. | 153
395 | 415 | 395 | 415 | 395 | 415 | 395 | 415 | 570 | 770 270 | 100E |Slow | 119
530 | 570 | 530 | 570 | 530 | 570 | 530 | 570 | 800 | 920 310 | 125E | Std. | 153
570 | 570 | 570 | 570 | 570 | 570 | 570 | 570 | @50 | — 310 | 125E |Slow| 119
170 230 | 230 105 65E | Std. | 153
170 230 | 230 135 65E |Slow | 119
210 280 | 280 165 80E | Std. | 153
210 210 280 | 300 165 80E |Slow | 119
3635-33“, 4510at | 265 | 275 | 265 | 275 350 | 380 180 [ 100E | Std. | 153
3750 | 5.75% | 480 or |00 KV | 480v or | 265 | 275 | 265 | 275 360 | 380 180 | 100E | Slow| 119
) 600 |eng | 3610at | 355 | 380 | 355 | 380 | 355 | 380 500 | 540 205 | 125E | Std. | 153
345Ky | 600V 380 | 380 | 380 | 380 | 380 | 380 510 | 630 205 |125E [Slow| 119
425 | 455 | 425 | 455 | 425 | 455 640 | 690 240 |[150E | Std. | 153
455 | 455 | 455 | 455 | 455 | 455 | 455 | 455 | 660 | — 240 | 150E |[Slow| 119
495 | 530 | 495 | 530 | 495 | 530 | 495 | 530 | 720 | 830 270 | 175E | Std. | 153
530 | 530 | 530 | 530 | 530 | 530 | 530 | 530 | 780 | — 270 | 175E |Slow| 119

© For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta’ column apply.

Note: Refer to “How to Use the Fuse Selection Tables™ on page 76 (foldout).
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S&C Power Fuses — Types SM, SML, and SMD-20
Indoor and Outdoor Distribution (4.16 kv through 34.5 kv)

ITHE FUSE SELECTION TABLES

TABLE IX—Transformers Rated 4.16 Kv Three-Phase—with Low-Voltage Secondary Current-Limiting Fuses

Tee
23 25 50 30 210 | 210 90 40E | Std. | 153

29 34 59| 67| 38 210 | 210 135 40E |Slow] 119

29 33 64| 74| 38 260 | 270 155 50E | Std. | 153

as0at | 38 43 73| 96| 47 260 | 270 165 50 |Slow] 119

2080r | 46 | 208vor | 41 47 104|121 51| 84 350 | 360 215 65E | Std. | 153

240 . 720at | 49| 89| s4| 92| 112|124} 77| 68 350 | 370 215 65E |Slow| 119

240v 52| 94| 89 103 ] 126 [ 138 91| 104 1048 440 | 500 260 80E | Std. | 153

o7 | 108 | 100 | 113 | 132 | 148| 95} 110 109m| 460 | 510 260 80E |Slow | 119

100 | 118 | 107 | 121 | 143 | 160 | 110 | 130 | 108m]| 124 | s50 | 620 280 | 100E | Std. | 153

300 tlr-'niju 114 ] 129 | 120 | 137 } 155 | 176 | 117 | 136 115 J132 | 560 | 780 280 | 100E |Slow| 119
4% 27 26 57| 61| 29 210 | 210 90 40€ | Std. | 153
33 34 62| 69| 38 210 | 210 135 40E |Slow] 119

33 33 65| 73| 38 260 | 270 155 50E | Std. | 153

agoat | 39 42 77| 85| 48 260 | 270 165 50E |Slow | 119

a80or |, o | 480vor | 41 44 84| 99| 52| 60 350 | 360 215 65E | Std. | 153

600 : 290at | 47 s2| 60| 99l 111{ 60| 69 350 | 370 215 65E {Slow] 119

600v 49 55| 63| 108|123} 64| 73 440 | 500 260 80E | std. | 153

so| e8| 66| 76| 119|133 78| 86 460 | 510 260 80E |Slow] 119

60| 71( 67| 791 128|148 78| 89 550 | 620 280 | 100E | std. | 153

73| 86| 83| 97| 141| 163| 93] 107 560 | 780 280 | 100E |Slow| 119

24 27 s | 72| 30 210 | 210 90 65E | std. | 153

28 31 66| 74| 39 210 | 210 130 65E | Slow| 119

30 s2| 61| 75| 82| s54] 62 61} 250 | 250 145 80E | Std. | 153

57| 84| s8| 66| 78| 85| 56| 65 gsm] 260 | 260 155 80E | Stow| 119

59| 70| 64| 72| es| o5| 66| 77| eam| 74 | 310 | 330 170 | 100€ | sta. | 153

1300at | 68| 76| 71| 81| 92| 104| 69| a1| 68 | 79 | 320 | 350 170 | 100E | Slow| 119

2080r | o, | 208vor | 83| 92| 81| e3| 100 123 89 102| 67 101 | 450 | 490 195 | 125€ | Std. | 153

240 - 1200at | 91 101| 961 108 ] 125 | 140| 99} 115101 |115 | 460 | 530 195 | 125E {Slow| 119

240v 96| 109 | 971 112 120 | 145} 110} 127 106 [120 | 570 | 610 225 150E | Std. | 153

106 | 119 114 | 120} 146 | 159 | 123 | 141 }121 {135 | 580 | 700 225 | 150E |Slow] 119

108 | 121 | 113 | 126 | 145 | 158 | 126 | 145|120 [135 | 650 | 800 255 | 175€ | std. | 153

117| 130 | 128 | 144 | 157 | 171| 138 | 161 133 [151 | 670 | 900 255 | 175E |Slow| 119

119 131 | 123 | 137 | 155 | 170 | 142 | 165 | 132 |149 | 760 | 1200 285 | 200E | Std. | 153

500 t‘r{rpu 131 146 | 143 ] 163} 172 | 195 162 | 186 {152 1175 | 840 | — 285 | 200E |Slow] 119
4% 24 26 50 31 210 | 210 90 65E | std. | 153
27 30 sa| 66| 35 210 | 210 130 65E | Stow| 119

29 32 63| 72| 37 250 | 250 145 80E | Std. | 153

34 38 70| 78| 44 260 | 260 155 80E | Slow| 119

36 40 76| 88| 46 310 | 330 170 | 100E | Std. | 153

cooat | 43 49 83| 97| 55| 63 320 | 350 170 | 100E |Siow| 119

4800r | oo, | 480vor | 48 55| 64| 102|121} 61} 70 450 | 490 195 | 125€ | Std. | 153

600 - 480at | 62| 72| e8] 79| 126 184} 75| 101 460 | 530 195 | 125E |Slow| 119

600v sa| 70| 67| 78] 138 | 174| 74 125 570 | 610 225 150E | Std. | 153

123 | 139 | 125 | 143 | 171 | 188 | 120 | 137 1408} 580 | 700 225 | 150E |Siow| 119

70| 82| 79| 136 | 173 190 125 | 144 1378| 650 | 800 255 | 175€ | std. | 153

1371 153 | 142 161 | 185 | 206 | 134 | 155 | 137@] 1568 670 | 900 255 | 175E | Slow| 119

a0} 142 133 | 150 ] 187 ] 206 | 141] 161 | — |155®| 760 | 1200 285 | 200E | Std. | 153

1541 172 | 160 | 181{ 207 | 235 156 | 180 | 157® 182 | 840 | — 285 | 200E |Slow| 119

® For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.
B Applicable at 208 v only.

® Applicable at 480 v only.
TABLE CONTINUED =

Note: Refer to “How to Use the Fuse Selection Tables” on page 76 (foldout).
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Selection Guide for Transformer-Primary Fuses in Medium-Voltage
Industrial, Commercial, and Institutional Power Systems

THE FUSE SELECTION TABLESI

TABLE IX—Transformers Rated 4.16 Kv Three-Phase—with Low-Voltage Secondary Current-Limiting Fuses—Continued

39 42 57| 63| 43 43m 210 | 210 90 | 100E | sta. | 153

45 47 61| 69| 46 45 210 | 210 110 | 100E |Stow | 119

s4| eo| s3| so| 72| 81| s8{ 66| 57 | 66 | 200 | 300 130 | 125€ | Std. | 153

se| e7| 63| r0] 82| 92| es| 76| 66 | 75 | 290 | 310 130 | 125 |Slow | 119

64| 72| 64| 74| 88| 97| 73] 84| 70 | 79 | 350 | 380 150 | 150€ | std. | 153

s080at | 71| 79| 76| 85| 97| 106| 81| 94| 80 | s0 [ 360 | 390 150 | 150€ |slow | 119

2080r | 4044 | 208vor | 72| 80| 75| 84| 96| 105| 84| 97 80 | 90 | 410 | 440 170 | 175 | std. | 153
240 1| 1800at | 78| 87| 85| o6 105| 114 | 92| 107 | 88 |101 | 420 | 450 170 | 175 |Slow | 119
240v 70| 87| 82} 91| 103|113| 94| 110] 88 | 99 | 580 | 600 190 200E | Std. | 153

87| 97| 95| 108 114 | 129 | 107 | 123 {101 [116 | 590 | 86O 180 | 200€ |Slow | 119

93| 104] o8] 113 121 | 138 119 | 136 {109 [128 | &10 | 670 240 | 250E | sta. | 153

104 | 116 117] 134 | 141 | 184 | 135 | 157 |130 |152 | 640 | 880 240 | 250E |siow| 119

111 | 125 120| 138 | 150 | 171 | 144 | 168 | 138 [158 | 730 |1050 285 | 300€ | Std. | 153

750 th‘fu 130 | 149 ) 148] 160 | 182 | 208 | 172 | 196 | 164 |182 | 960 | — 285 | 300E |Siow | 119
5.75% 23 2 50 30 210 | 210 90 | 100 | std. | 153
28 32 55| 64] 36 210 | 210 110 | 100E |Slow} 119

31 36 67| 781 40 290 | 300 130 | 125 | std. | 153

40 44 81| 108| 48 290 | 310 130 | 125 |Slow| 119

39 45 90| 115 49| g3 350 | 380 150 | 150€ | std. | 153

go0at | 82 83| 95| 114 125| 80| o1 93®| 360 | 390 150 | 150E |siow | 119

4800r | 4041 | 480vor [ 47| 55| 52| 90l 115} 126 83| 96 918| 410 | 440 170 | 175 | std. | 153
600 : 720at | 1] 1021 @4l 107| 123] 1371 s9{ 103| 21®{1040| 420 | 450 170 | 175€ |{siow] 118
600v 53] 94| as| 99| 124]| 137| 94| 107 | — }103®| 580 | 600 180 | 200E | Std. | 153

102] 115] 108] 121 | 137 156 | 104 | 120 | 104¢]121 | 580 | €60 190 | 200E |Slow| 118

106 | 124 | 108] 122 148 166 | 118 133|112 [130 | 610 | 670 240 | 250E | std. | 153

124 | 139| 131| 147 | 170 192 | 132 | 153|132 |153 | 640 | 880 240 | 250E |Stow| 119

136 | 147 | 130 151 175 198 | 142 | 162 | 141 |163 | 730 |1050 285 | 300E | Std. | 153

151| 169 | 161 182 200 231 | 169 198|170 §192 | 960 | — 285 | 300E |Siow| 119

a4 47 61] 69| 48 49 220 | 220 95 | 125E |stow| 118

41 47 ga| 72| s4| s2} 51 280 | 270 110 | 150€ | std. | 153

52 s6| 63| 72] 78| 60| 69| 59 | 66 | 260 | 280 110 | 150€ |siow| 119

53! 60| 55| e2| 72| 78| e2| 71| 59 | 66 | 310 | 320 130 | 175€ | std. | 153

s8| 64| 63| 71| 78| 85| e8| 79| 66 | 74 | 310 | 320 130 | 175E |Slow| 119

2780at | sg| 65| 61} e8| 77| 84| 70| 82 65 | 73 | 350 | 370 140 200€E | Std. | 153

20957 | 1388 | 298¥0r| es| 72| 71| 80| es| 96| 80| o1 75 | 86 | 360 | 360 140 | 200€ |siow [ 119
240y 70| 78| 74| 84| 91| 104] s8] 102]| 82 | 96 | 450 | 470 180 | 250E | Std. | 153

78| 87| 88| 100| 106] 123| 101 ]| 118 | 97 |114 | 450 | 520 180 | 250€ |Slow| 119

82| 93| el 102 114| 127 107 | 125|103 | 117 | 530 | 580 215 | 300€ | sta. | 153

96| 111] 110] 125 135 155| 128 | 146 {122 {136 | 500 | 8s0® | 215 | 300E |Siow| 119

103 17| 112 127] 140| 160} 141 ] 1631125 {138 | 750 | s30# | 285 | 400E | Std. | 153

1000 ‘h’r"u 127| 42| 146] 1651 184 212 174 | 202|156 |175 | 980 | — 285 | 400E |Slow]| 119
8% 30 33 60| 80| 36 220 | 220 95 | 125E [Slow| 119
20 33 62| 85| 36 260 | 270 110 | 150E | std. | 153

ar| e8| 41| 70| 84| 92| s9| s7 688 260 | 280 110 | 150E | Slow| 119

34| 40| 39| 67] 8| 94| 42| 7 678 310 | 320 130 | 175E | std. | 153

67| 75! 70{ 79| 92} 101| 86| 76| 6s®| 77| 310 | 320 130 | 175E | Slow| 119

480 o 1383 gfr 39| 69| es] 74| a3l 102| 70| B0} — | 7e® as0 | 370 140 200€ | Std. | 153
oo | 1388 | Geoa | 78| 85| 79| s9f 102} 118] 77| soj 78| o0 | 360 | 380 140 | 200E {Slow| 119
600v go| 93| 81| 92| 111| 124 88| 100] 84 | 98 | 450 | 470 180 | 250E | std. [ 153

93| 104| o8| 110| 128| 144| 90| 115| 99 |115 | 450 | 520 180 | 250E | Slow]| 119

101| 110| 97| 112] 131 147 106 | 121|104 [121 | 530 | s80 215 | 300E | std. | 153

113| 126] 120| 135| 186] 172 126 | 1471127 |143 | 590 | 840® | 215 | 300€ | Siow] 119

120] 135] 122| 139 161| 177 139) 160 {132 [148 | 750 | 930¢ | 285 | 400E | Std. | 153

144| 160| 155 175| 191 209 173 | 201 {164 {192 | 980 | 285 | 400E | Stow| 119

o

For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.
Applicable at 208 v only.
Applicable at 480 v only.

. N N X ——————
Applicable to transformers through 5.75% impedance. TABLE CONTINUED

Note: Refer to “How to Use the Fuse Selection Tables” on page 76 (foldout).
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S&C Power Fuses — Types SM, SML, and SMD-20
indoor and Outdoor Distribution (4.16 kv through 34.5 kv)

ITHE FUSE SELECTION TABLES

TABLE IX—Transformers Rated 4.16 Kv Three-Phase—with Low-Voltage Secondary Current-Limiting Fuses—Continued

. BAL éd?nnryruu

TVime-Current

. ) -

t. : Riting, intic
Tun-lgrmor Am

TCC

Speed No.

43 46 56 63 53 60 | 49 230 230 95 200E |Slow | 119
46 48 59 68 58 67 | 54 62| 290 300 120 250E | Std. | 153
51 57 65 69 81 66 77 | 63 75| 290 300 120 250E |Slow | 119

55| 62| 59| 68| 74| 84] 71| 83) 68 | 78| 350 | as0 140 300E | Std. | 153
4160at | g4| 73} 73| 83| 90| 103] 85| 97| 81 g0 | 350 | 400 140 300E |Slow ] 119

208" | 2082 | 208vor | gl 78| 74| e5| 93| 106| 94| 108| 83 | 92| 480 | 500 | 190 | 400E | Sta. | 153
a0v | 85| 95| 97| 109|122 | 141 | 116 | 134 [104 | 117 [ s40 | 650 [ 190 | 400E |Slow| 119

78 88 84 95| 107 | 123 | 108 | 127 | 91 102 | 620 680 215 2-250E| Std. | 153
88 99| 102 116 | 129 | 148 | 124 1 141 (108 | 122 | 640 900 215 2-250E] Slow | 119
92| 104 104 ] 117 | 131 | 161 ] 131 | 147 {112 | 127 | 750 | 1000 255 2-300E| Std. | 153

1500 | oy 108 | 121] 126 137 | 165 | 190 | 156 ] 180|135 | 154 | 970 | — 255 |2-300€|stow | 119
5.75% 50 52 67| 77| 51 510 230 | 230 95 | 200E [Slow| 119

51| 60| 53| eof 73| 82| s8| ec!| 56® 64| 200 | 300 | 120 | 250€ | std. | 153

61| 68| 64| 72| 83| 94| 65| 75| 65 | 75| 200 | 300 | 120 | 250E |siow| 119

67| 73| 64| 74| 87| o8| 70| 80| 69 | s0| 350 | 350 | 140 | 300E | std. | 153

1800at | 75| 84| 79| 90} 103{ 114| B3| 97| 84 | 95| 350 | 400 140 300E |Slow | 119

4800 | 2082 | 48%or | go| gof 1| 93| 07| 118| v2|106( 88 | 99| 480 | s00 190 | 400E | std. | 153

eoov | 96 107] 10| 116 127 139 | 115 134 {100 | 128 | 540 | 650 | 190 | 400E |Siow| 119

90| 99| 92| 102] 118 | 129 106 | 123} 98 [ 110| 620 | €80 | 215 |2-250E| std. | 153

100 | 111 | 109 | 123 | 131 148 | 122 [ 141 {116 | 133 | 640 900 215 2-250E| Slow | 119
104 | 116 | 111 | 126 | 135 | 154 | 130 | 150 {124 | 141 750 | 1000 255 2-300E| Std. | 153
120 | 135] 137 | 156] 167 | 190 | 157 | 181 (149 | 175} 970 — 255 2-300E] Slow | 119

46 48 62| 70| 48 48 210 | 220 80 | 250E |Siow| 119

48 47 64| 72| 51 51 260 | 260 105 | 300E | Std. | 153

s5| 62| 58| es| 76| 85| 61| 71| 62 | 70| 260 | 260 105 | 300E [Slow| 119

s9| 67| 60| 69| 80| 88| e8| 79| 65 | 73] 350 | 360 140 | 400E | std. | 153

Up | 480 0r iggga! 71| 79| 76| 86| 95| 103| 85| 99| 81 | 95| 370 | 420 140 | 400E |Slow| 119

2000 { thru soo’ | 2776 | Joaoa | 88| 75| 69| 77| sa| 97| 80| 93| 73 | 82| 440 | 470 160 |2-250E| Std. | 153
5.75% 600V 75 83| 81| 92| 98| 111| 92| 106| 87 | 100| 450 | 500 160  [2-250E Slow | 119

78| 87| 83| 95| 101 116| 97| 113]| 93 | 106 | 540 | 570 | 195 |2-300E| Std. | 153

90{ 101| 103 117 | 125 142 118| 136 {111 | 131] 580 [ 860 195  |2-300E( Slow | 119

951 108| 103 | 118| 128 | 147 | 126 | 147 117 | 135 730 | 820 255  |2-400E| Std. | 153

123 | 139| 136 | 156 | 171 | 197 162 | 187 [152 | 169 940 | — 255 | 2-400E| Stow| 119

47 48 63| 70| 54 | 83 | 51 280 | 290 115 | 400E | Std. | 153

56 | 63 ) 60| 68| 75| 82| 67 | 78 1 684 | 75 | 200 | 310 115 | 400E |Slow| 119

a010at | 54 | 59| 55| 61 | 71| 77| €3 | 73 | 58 | 65 | 350 | 370 130 |2-250€| Std. | 153

2500 tﬁfu 4800r [ .00 | 480vor [ 59 | 66| 64 | 73| 78 | 88 ) 72 | 84 | 69 | 79 | 350 | 370 130 |2-250E{Slow | 119
5.75% 600 ’ 2410at | 62 | 69 | 66 | 75 | 80 | 92 | 77 } 90 | 74 | 84 | 430 [ 450 155  |2-300E| Std. | 153

600v | 7o | go | 81 | 93 | 99 |113 | 94 |108 | 88 |104 | 440 | 520 155  |2-300E|Slow | 119

76 | 86 | 82 | 93 |102 {117 |100 {117 | 92 |108 | 580 | 610 205 |2-400E| Std. | 153

97 | 110 | 108 {123 | 136 | 157 |128 | 149 {121 |134 | 690 | — 205  |2-400E| Slow| 119

U 4510at | 41 43 53 | 60 | 51 47 280 | 280 100 |2-300E| Std. | 153

a750 | thin | 4800r 5204 | 480vor | 47 53 | 60 | 64 | 73| 61 | 70 | 57 | 67 | 280 | 290 100 |2-300E| Slow | 119
5.75% 600 : 3610at | 50 54 | 62 68 | 77| 67 | 78 ] 61 | 71 | 370 | 380 135  |2-400E| Std. | 153

600v | g5 | 73| 71| 82| 90 [104 | 85 | 99 | 80 | 89 | 410 | 460 135 |2-400E] Slow| 119

@ For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.
® Applicable at 480 v only.

Note: Refer to “How to Use the Fuse Selection Tables™” on page 76 (foldout).
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Selection Guide for Transformer-Primary Fuses in Medium-Voltage
Industrial, Commercial, and Institutional Power Systems

THE FUSE SELECTION TABLES I

TABLE X—Transformers Rated 12.0 Kv or 12.47 Kv Three-Phase—with Low-Voltage Secondary Current-Limiting Fuses

Becol
25 28 55| 62| 33 230 | 240 110 15E | std. | 153
29 34 60| 69| 38 240 | 240 140 15E [Slow| 119
34 38 69| sa| a2 320 | 330 195 20E | Std. | 153
144at | g0 | 41 45 ga| 111 so| 7 330 | 330 205 20E |Slow]| 119
2080r | 120k ] oogy'or | 46 52| s8| 114|128 | 80| 91 390 | 420 260 25E | Std. | 153
240 | 3% 4| 720at | 84| 96| 87| e8| 119|130 | 82| 94 400 | 420 280 25E |Slow| 119
1247 kv| 240V 88| 100 94| 107 | 131 | 143 | 95| 109 1008 490 | 530 310 30E | std. | 153
100 | 112 | 104 | 118 | 136 | 151 | 103 | 118 [102m[ 116 | 490 | s70 310 30E |Slow| 119
115 | 133 | 117 132 | 156 | 175 | 125 | 142 {119 [137 | 680 | 760 395 40E | std. | 153
300 i 136 | 153 | 145 | 164 | 187 | 210 | 145 | 186 140 167 | 780 | — 395 40E |Slow] 119
4% 29 29 60| 64| 33 230 | 240 110 15E | Std. | 153
a3 34 63| 73| a7 240 | 240 140 15 |Slow| 119
36 a7 69| 82| 43 320 | 330 195 20E | Sta. | 153
144at | o0 | 41 45 82| 98| 51 330 | 330 205 20E {Slow| 119
ag0or [ 20KV seovor | 45 49 93| 109] s58{ 66 390 | 420 | 260 | 25E |Std. | 153
600 | 135qr | 290at | 49 55| 64| 106]117| 64| 73 400 | 420 | 260 | 25E [Slow| 119
12.47 kv| 600V 52| 60| se| 67| 114{ 129 e8| 78 490 | 530 310 30E | Std. | 153
59| sa| es| 78| 123]1a7| 77| ses 490 | 570 310 30E |Slow| 119
67| 78| 76| 89| 144 165| 87 100 680 | 760 395 40E | std. | 153
90 | 105 | 102 118 173 | 219 | 113 | 129 760 | — 395 40E [siow| 119
2 30 67| 74| 32 230 | 230 110 25€ | sta. | 153
30 51 69| 76| 48 230 | 230 135 25E | Slow| 119
51| 61| s6| 64| 78| 85| 56| 65 gam| 280 | 280 185 30€ | std. | 153
2418t | ja00. | 60| 67| 61| 70| a1 | 90| 61| 70| eow| 69 | 280 | 290 185 30E |Slow| 119
2080r | 120KVl oogyor | 68| 79| 70| 79| 93| 104a| 75| 85| 71 | 82 | 380 | 390 235 40€ | std. | 153
240 | 5 ap | 1200at | 81| 91| 87 98| 111 | 126| 86| 99| 84 [100 | 380 | 430 | 235 | 40E [Stow| 119
12.47 ky] 240V 88| 99| 89| 102 117 | 133| 96| 112 98 |111 | 480 | 520 290 50E | std. | 153
96| 107 | 103 | 116 | 132 | 147 | 108 | 125 | 107 |121 | 480 | e60 290 50E |Slow| 119
111 ] 124 | 18] 130 149 | 162 | 130 | 150 | 127 |144 | 860 | 770 aro 65E | std. | 153
500 ind) 116 | 128 | 125} 140 155 | 169 | 137 | 150 {130 147 | 680 | 1300 370 65E |Slow| 119
4% 26 28 53 63| 33 230 | 230 110 25€ | std. [ 153
28 32 62| 69| 37 230 | 230 135 25 |stow| 119
31 35 67| 76| 40 280 | 280 185 30E | std. | 153
241at| o0 | 35 40 73] 81| 46 280 | 290 185 30 |Siow| 119
480 or 12-°r"" 480vor | 40 45 g5| 98| 52 380 | 390 235 40E | Std. | 153
600 | 3% | 480at | sa| e2| so| 70| 103| 128| e6( 77 380 | 430 236 40E |slow| 119
12.47 kv| 600V 53| 62| eo| 70| 115]| 159 | 66| 786 480 | s20 290 S0E | Std. | 153
70| 124 77| 128 152 | 172 | e8] 121 490 | 660 290 50E |Slow| 119
74| 133 83| 145 177 | 194 | 126 146 1468| 660 | 770 370 65E | std. | 153
134 150 | 138 | 157 | 183 | 202 | 132 | 153 1518 680 | 1300 370 65E | Stow| 119

@ For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.
B Applicable at 208 v only.
@ Applicable at 480 v only.

TABLE CONTINUED e~

Note: Refer to “How to Use the Fuse Selection Tables” on page 76 (foldout).
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S&C Power Fuses — Types SM, SML, and SMD-20
Indoor and Outdoor Distribution (4.16 kv through 34.5 kv)

ITHE FUSE SELECTION TABLES

TABLE X—Transformers Rated 12.0 Kv or 12.47 Kv Three-Phase—with Low-Voltage Secondary Current-Limiting Fuses—Continued

39 40 53 40 40m 190 | 190 100 30E |Slow | 119

43 46 61| 68| 49 47E 250 | 250 135 40E | stc. | 153

53| 60| 56| 64| 73| 82| 56| 65| 55 | 65 | 250 | 260 156 40E |Slow | 119

36.1 at 58| e6f 50| e8| 78| 88| 64| 75| 65 | 74 | 310 | 320 190 50E | std. | 153

208 or | 120 kv gggegtr 63| 71| e8] 77| 88f 98| 71| 83| 71 | 80 | 320 | 340 190 50E {Slow | 119

240 or a00at | 74] 82) 78| 86| 99108 | 6| 100 | 84 { 96 | 420 | 450 245 65E | Std. | 153
34.7at | 540y 77| 85| 83| 93| 103|112 91| 106 87 | 98 | 420 | 470 245 65E |Slow | 119

1247 kv 87| 96| 91| 102|113 126 | 108 | 125 [102 {117 | 540 | 620 305 80E [ sta. [ 153

91| 101 | 100 | 114 | 118 ] 136 | 114 | 131 |107 [124 | 550 | 760 305 80E |Slow [ 119

Up 103 [ 116 ] 108 | 125 | 134 | 155 } 138 | 153 124 [143 | 700 | 800 325 100E | Std. | 153
750 | thiu 107 | 120] 123} 141 | 147 | 170 | 140 160 {133 {153 | 710 | — 325 100E |Siow | 119
5.75% 23 26 48 30 190 | 190 100 30E {Slow{ 119
26 29 55| 64| 33 250 | 250 135 40E | std. | 153

34 39 67| 81| 43 250 | 260 155 40E |Slow | 119

36.1 at 35 40 76| 106 | 44 310 | 320 190 50E | Std. | 153

4800y | 120k 4%%%?{ 46| 82| 51| 85| 100| 14| 55| 80 320 | 340 190 50E |Slow | 119

600 or 7o0at | 49| 88] 55( 06| 118] 1201 84| &7 97@] 420 | 450 245 65E | Std. | 153
34.7at | gaq 89| 100} 92| 104] 122 ] 134 | 88| 102 100®| 420 | 470 245 65E {Slow | 119

1247 kv 94| 111 | 102 114 | 135 | 152 | 104 | 122 |103@] 119 | 540 | 620 305 80E | Std. | 153

107 | 120 | 112 128 | 144 | 164 | 110 | 128 | 1088|125 | 550 | 760 305 80E | Stow | 119

119 136| 120 136 | 159 | 179 | 129 | 150 [125 [144 | 700 | 800 325 100E | Std. | 153

128 | 143§ 136 1533 176 | 197 | 137 | 158 {133 |158 | 710 | — 325 100E | Slow | 119

40 42 54] 61] 42 4 190 | 190 110 40E | Slow | 119

44 43 57| 65] 47 47 240 | 240 110 50E | Std. | 153

47 50 64| 72| 52| 61] 52 240 | 240 145 50E | Slow | 119

48.1 at 55| 61| 58| 64| 74| 80| 64| 74| 63 | 71 | 310 | 320 185 65E | Std. | 153

120Ky | 2780at | 57| 63| 62| 69| 77| 84| 67| 79| 64 | 72 | 310 | 320 185 65E | Slow | 119

20807 or | 298wor ) es| 72| es| 77| 84| s4| 81| 94] 76 | 88 | 380 | 420 225 | 80E [ sa. | 153

463 at | “5u0 68| 76| 75| 8s| 89| 102| 86] 99| 80 | 93 | 400 | 420 225 80E |Slow | 119

1247 kv 77] 87| 81| 93] 100 15| 99| 114 92 |108 | 490 | 540 245 | 100€ | std. | 153

80| 89| 91| 105| 109 126 | 104 | 119 99 |114 | 500 | 600 245 100E | Slow | 119

97 | 111 ) 107 | 121 | 132| 151 | 132 152|121 [133 | 700 | 790¢ | 285 125E | Std. | 153

1000 tﬁﬁj 110 | 124 | 124| 142 154 | 177 | 145 | 167135 {151 | 790 | — 285 125E | Slow | 119
8% 25 29 50| 60| 32 190 | 190 110 40E | Slow | 119
25 29 55| 75| 32 240 | 240 110 50E | Std. | 153

33 37| e2| 70| B4| 40 240 | 240 145 50E | Slow]| 119

48.1 at 36( 64{ 40{ 71| 8| 96| 63| 72 728 310 | 320 185 65E | Std. | 153

120ky| 1200at | gg| 74| e8| 77| 90| 99| 65| 76 758| 310 | 320 185 65E | Stow | 119

4800, Cor | 48wor | 70| e3| 76| 86| 101| 114| 78| 91| 778 89 | 380 | 420 225 80E | Std. | 153
46.3at | “o55" |- 80| 90| 84 96| 108] 123 82| 96| 81® 94 | 400 | 420 225 80E | Slow| 119

1247 kv s | 101| 89| 101| 118] 133| 96| 112 93 107 | 480 | 540 245 | 100€ | std. | 153

95] 106} 101| 114 131 147| 102| 117 | 99 |118 | 500 | 600 245 100E | Slow| 119

114} 129 117| 134| 153 | 171 | 128 151|126 J142 | 700 | 7908 | 285 125E | Std. | 153

126 | 140| 134| 151 172 187 | 146 | 167|142 [159 | 790 | — 285 125E | Slow| 119

® For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “‘delta delta” column apply.

8 Applicable at 208 v only.

® Applicable at 480 v only.

¢ Applicable to transformers through 5.75% impedance. TABLE CONTINUED ——eren

Note: Refer to “How to Use the Fuse Selection Tables™ on page 76 (foldout).
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Selection Guide for Transformer-Primary Fuses in Medium-Voltage
Industrial, Commercial, and Institutional Power Systems

THE FUSE SELECTION TABLES I

TABLE X—Transformers Rated 12.0 Kv or 12.47 Kv Three-Phase—with Low-Voltage Secondary Current-Limiting Fuses—Continued

38 4 51 44 43 210 | 210 125 65E |Slow | 119

43 45 55| 61| 53| 61| 50 250 | 260 135 80E | Std. | 153

44 49 58| 67| 56| 64 52 | 60| 260 | 270 150 80E |Slow | 119

51 531 61| 66| 76| 66] 75| 61 | 70| 320 | 330 160 100E | Std. | 153

722 at 53 61] 69| 72| aa| 69| 79| 66 | 76| 330 | 340 160 100E |Slow | 119

120ky | 4160at | g5| 74) 71} 81| 88| 100| 88] 101 | 80 | 88| 450 | 470 190 125E | Std. | 153

2R | or | 2%vor| 73l ea| 3| o4 102| 118] 98] 11| 90 [100| 470 | s30 190 | 125E [Slow] 119

694 at | 5,400 77| 87| 84| 96| 106| 122 | 107 | 126 | 91 | 102 | 560 | 610 215 150E | Std. | 153

1247 kv 86| 96| 100| 113 | 125 | 144 | 118 | 137 {105 | 119 | s80 | 700 215 | 150E |Slow | 119

86| 97| 96 108| 121 139 125 ] 140 |103 | 118 | 650 | 800 245 175E | Std. | 153

95] 106 | 112 ] 125] 141 | 162 | 135 154 {117 | 132 | 680 | 860 245 175E |Slow | 119

95| 107 | 106 | 119| 136 | 157 | 137 | 156 {113 | 129 | 750 {11304} 275 200E | std. | 153

1500 th’rpu 107 | 120 ]| 124 | 136 | 163 | 187 | 155 | 178 {133 | 152 | 870 | — 275 200E |Slow | 119
5.75% 44 45 60| 66| 43 210 | 210 125 65E |Slow| 119
45 50 66| 74| 51| 60| 508 250 | 260 135 80E | Std. | 153

52 s5| 62| 70| 80| 54| 63] 538 61| 260 | 270 150 80E |Slow] 119

58| 67| 59| 67| 78| 88| 64| 74] 82 | 71| 320 | 330 160 100E | Std. | 153

722 at 63| 71| 67| 76| 87) 97| 68 78} 66 | 78| 330 | 340 160 100E |Stow| 119

120kv | 1800at | 7] g5| 78| 89| 102| 114} 85| 100| 84 | 95| 450 | 470 190 125E | Std. | 153

A0, Cor | 480vor| 3| ea| so| 100 114 | 124| o7| 111| o5 | 106 | 470 | 530 190 | 125E [Slow] 119

694 at [ “onny 90| 99| 92} 102| 118 128| 106 | 122| 98 | 110 | 560 | 610 215 150E | Std. | 153

12.47 kv 97| 108 | 106 ] 120| 120 | 142 118 136 [111 | 130 s80 | 700 215 | 150E |siow| 119

98| 108 | 103 | 115 128 141] 121 | 140|111 | 120 | 650 | 800 245 175E | Std. | 153

107 | 119 | 120] 136 | 139 | 163 | 134 | 154|128 | 145 | 680 | 860 245 175E |Slow| 119

107 | 119| 112 128 138 160 | 137 | 158 | 126 | 143 | 750 |11904]| 275 | 200€ | std. | 153

119| 133 135| 154 | 164 | 187 | 155] 179146 | 173 | 870 | — 275 | 200E |Slow| 119

39 41 53| 60| 40 400 190 | 190 105 80E | Slow| 119

42 44 58| 65| 47 46 230 | 240 115 100E | Std. | 153

46 49 64| 72| 50 48 240 | 240 120 100E | Slow| 119

56| 63| 57| 66| 75| 85| 63| 74| e2 | 70| 320 | 340 140 125E | Std. | 153

96.2 at 62| 69| 66| 74| 85| 92| 72| 82| 70| 79| 330 | 350 140 125E |Slow| 119

Up 4800r | 120k 33(1)92: 67| 74| 69| 77| 88| 96| 79| 92 74 | 83| 400 | 430 160 150E | Std. | 153
2000 | thru 600 or oo | 731 81| 8| 0| 96| 107| 88| 102 83 | 97| 410 | 450 160 150E [Slow| 119
5.75% 926at | ‘gna. 74| 82{ 77| e8| 96| 106| 91]| 105| 83 | 97| 460 | 500 185 175E | Std. | 153
1247 kv go| 89| 90| 102 104} 123| 100| 116} 96 | 100 470 | 530 185 | 175E |siow| 119

80| 89| 83| 95| 103] 119 102 118| 94 | 106 | 540 | 580 205 200E | std. ] 153

89| 99! 100| 114 122] 139 | 115 [ 132|109 | 128 | 550 | 700 205 | 200E |Stow| 119

97| 110| 106 | 121 | 131 150 | 129 150|121 | 138 | 690 | 780 260 | 250E | Std. | 153

110 | 126 125| 143 | 155| 177} 147 | 167|140 | 156 | 740 | — 260 | 250E |Slow| 119

@ For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.
® Applicable at 480 v only.
A Applicable to transformers through 4% impedance.

TABLE CONTINUED ==

Note: Refer to “How to Use the Fuse Selection Tables” on page 76 (foldout).
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S&C Power Fuses — Types SM, SML, and SMD-20
Indoor and Outdoor Distribution (4.16 kv through 34.5 kv)

I THE FUSE SELECTION TABLES

TABLE X—Transformers Rated 12.0 Kvor 12.47 Kv Three-Phase—with Low-Voltage S
. L 1

Time-Current
Character.
latle
speet | °
37 40 51 40 39 100E |Slow| 119
44 45 590 | 67| 50 49 260 | 270 110 | 125€ | std. | 153
49 52 67| 73| 56| 65| 55| 62| 260 | 270 110 | 125E [Slow| 119
53 55| 1] 70| 76| 63| 72| s8] 65| 310 { 330 130 | 150E | std. | 153
120.3 at 58| s4| 63| 71| 77| 8] 70| 81| 6] 77| 320 | 340 130 | 150E |Slow | 119
Up 120Ky | 3010at | sof g5) 61| 68| 76| 84| 72| 83| 66| 77| 360 | 380 150 175€ | Std. | 153
2500 | thru | 4800r | o T | 28Ol ga| 71| 71| 81| 83| 97| so| 92| 76| 86| 370 [ 390 | 150 | 175€ |Slow| 119
5.75% 1157 a1 “ensy 64| 71| 67| 76| 82| 96| 82| 95| 75| 85| 420 | 430 165 | 200E | Std. | 153
1247 kv 71| so| so| 92| e8| 111| 93| 106| 87| 103]| 240 | 470 | 165 | 200E |Slow| 119
77] 88| aa| 98] 104 119 102| 119| 96| 110 540 | s90 205 | 250E | Std. | 153
87| 100] 99| 113} 123 141 ] 116|132 | 111 | 124 | 580 | &40 205 | 250E |Slow| 119
94| 106 103{ 117 | 127 | 146} 125 ] 145 | 115 | 127 | 640 | 740 245 | 300E | std. | 153
110{ 123 | 126 | 143 | 156 | 180 | 148 | 169 | 134 | 151 | 760 | — 245 | 300E |Slow| 119
39 40 51 48 44 240 | 240 100 | 175E | std. | 153
42 47 55| 64| 53| 61] 50 250 | 250 100 | 175€ |Stow| 119
42 44 54] e2] 54| 62| 49 270 | 280 110 | 200E | std. | 153
47 52 64| 721 60| 69| 56| 67| 280 | 290 110 | 200E |Slow| 119
180.4 at 51 56| 64| 69| 791 e8| 79| 63| 73| 340 | 360 135 | 250E | Std. | 153
UP | 4g00r | 120kv 23&32: 58| 66| 66| 75| 81| 93| 77| 88| 74| 82| 350 | 370 135 250E |Slow | 119
3750 | thru 800 or setoa | 62| 71| e8| 78| 8a| o7| 83| 96| 76| 84| 400 | 420 165 | 300E | Std. | 153
5.75% 1736 at| “enn, 73| 82] 84| 95| 104 | 119| 99| 12| 89| 100| 440 | 520 165 | 300E [Slow| 119
12.47 kv 76| 86| 84| o95]| 106] 122 108 124 20| 101} 560 | 610 | 220 | 400E | Std. | 153
93] 105] 108 | 119 140 | 161 133 | 153 | 115] 131] 690 | 850 220 | 400E |Slow| 119
87| 98| 95| 107 | 124 | 143] 125 142 | 102} 115 750 | 960 245 |2-250E| std. | 153
08| 110] 114 | 125 150 | 172 | 142| 163 | 122 | 140 850 | — 245 | 2-250E| Slow | 119
103} 116 115] 126 | 152 175] 148 | 171 [ 128 | 147 | 910 | — 295  |2-300E| Std. | 153

® For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta’” column apply.

Note: Refer to “How to Use the Fuse Selection Tables” on page 76 (foldout).
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Selection Guide for Transformer-Primary Fuses in Medium-Voltage
Industrial, Commercial, and Institutional Power Systems

o
THE FUSE SELECTION TABLESI

TABLE XI—Transformers Rated 13.2 Kv or 13.8 Kv Three-Phase—with Low-Voltage Secondary Current-Limiting Fuses

! 1y Fuse
* | time-Current
[ Charscter-
| spaea | TE°
23 2 50 30 220 | 220 9 13 | Std. | 153
28 32 59| 68| 36 260 | 260 140 15E | sta. | 153
131 at 33 38 67| 81| 42 260 | 270 170 15E [Stow | 119
132Ky | B30at | 3g 43 g1 ] 111 | a7 350 | 350 225 | 20E |sta. | 153
2B or | Zevor| 46| se| s1| 88| 107|120| 55| 86 350 | 370 | 225 | 20E [siow]| 119
12.6at | L0y 52| 94| 84| 99| 123} 135| 87| 100 1008] 440 | 460 285 25E | Std. | 153
138 kv 92 | 103 | 95| 107 | 127 | 139 | 90| 104 103m| 440 | 480 285 | 25E |Slow | 119
99 | 116 | 104 | 117 | 139 | 155 | 105 | 123 | 105®[119 | 540 | 600 340 | 30E |std. | 153
a0 | 15, 109 | 122 | 113 | 120 | 146 | 165 | 113 | 132|112 |128 | 560 | 670 340 | 30E |slow| 119
4% 28 26 57| 61| 30 220 | 220 90 13 | Std. | 153
32 a2 62| 68| 36 260 | 260 140 15€ | std. | 153
131 at 36 a7 69| 80| 42 260 | 270 170 15E |Slow| 119
132ky | 360at [ 39 41 79| 88| 48 350 | 350 225 20E | Std. | 153
BT o | Bwor ] 45 49 91| 107 | 57| 65 350 | 370 | 225 | 20E [Slow| 119
12.6at | “ehg 49 54| 62| 105|120 63} 72 440 | 460 285 25E | Std. | 153
138 kv 53| 62| 61| 70] 11a|127| 70| 80 440 | 480 | 285 | 25E [slow| 119
57| 66| 65| 75] 125| 140 | 75| @6 540 | 600 340 | 30E |std. | 153
66| 76| 75| a7]133| 155| 85| o7 560 | 670 340 | 30E |slow]| 119
27 30 63| 71| 32 210 | 210 105 | 20E [Slow| 119
30 45 73| 80| 51 260 | 260 140 | 25€ |std | 153
s4| 61| 55| 63| 75| 82| 53| 1 61m| 260 | 260 160 | 25E [Slow] 119
219at 58| 69| 62| 70| 83| 92| 63| 73| 62m| 71 | 310 | 320 | 205 | 30E |Std.] 153
132k | 13%0at [ g5 72| 67| 76| 87| 98| 67 79| 66 | 76 | 310 | 330 205 30E [Slow| 119
2080r| “or | 2%8vor | 76| es| 76| es| 01| 113| 82| oaf 79 | 93 | 420 | 440 | 260 | 40E |Sta. | 153
209at | 540, 88| 99| 94| 106 | 121 136 95| 111} 96 |109 | 440 | 510 260 40E |Slow| 119
138 kv 95 | 108 | 98] 113 | 128 | 145 | 107 | 124 [107 |121 | 540 | 600 320 | S0E | std. | 153
104 | 116 | 112| 126 | 144 | 156 [ 120 | 138 {117 [131 | 580 | 950 320 | 50E |siow| 119
120 | 133 | 126 | 139 | 158 | 173 | 143 | 166|138 {159 | 750 | 960 410 | 65 |Std. | 153
500 s 124 | 138 135| 153 ] 165 ] 180 | 152 | 175|141 |162 | 820 | — 410 | 65 |Slow| 119
4% 2 29 53| 63| 33 210 | 210 105 | 20E |Slow| 119
28 31 61| 70| 37 260 | 260 140 | 256 |std | 153
31 35 67| 74| 4 260 | 260 160 | 25E |Slow| 119
219 at 34 38 74| 83| 45 310 | 320 205 | 30E | St | 153
132Ky | B00at 39 44 79| 92] s0 310 | 330 205 30E [Siow| 119
S0 | or | 4BWor | 44 51 95| 109 57| 65 420 | 440 | 260 | 40E |Std. | 153
2098t | a0 60| 70| 67) 78| 119]| 160{ 74| 94 440 | 510 260 40E [Slow| 119
138 kv s9| 70| 67| 78| 145| 171| 73| 121 540 | 600 | 320 | 50E |sta | 153
78| 135 | 123 | 139 | 168 | 184 | 117 133 580 | 950 320 | 50E |Stow| 119
127 | 150 | 138 | 157 | 189 | 209 | 140 | 160 |140@|159®| 750 | 960 410 | 65e |std | 153
145 163 | 151 | 172 195 221| 147 | 168 ]145®{166 | 820 | — 410 | 656 [slow] 119
38 41 55| 61 41 41m 210 | 210 95 30E | std. | 153
43 44 57| 65| 44 44m 210 | 210 125 30E |Slow | 119
49 50 66| 74| 54 62| 52 | 61| 280 | 280 165 40E | std. | 153
U ?gg :t 2080at | 58| 65| 62| 7o| so| 89| 62| 72| 63 | 72| 280 | 290 170 40E |Slow | 119
750 | b | 2080r | 32KV 208yor | 63| 71| 65| 75| 85| 6| 71| 83| 71 [ 81| 350 | 360 210 50E | Std. | 153
5.75% 240 [ 447 ¢ | 1800at | 69| 77| 74| 83| 95[ 104 79| 91| 78 | 87| 360 | 390 210 50E [Slow | 119
138k | 240 80| 88| 84| 93| 105[115| 95| 111 | 92 | 105| 460 | s00 | 270 65€ | std. | 153
83| 92| 90| 102 110| 120§ 101 ]| 116 | 94 | 108 480 | s50 270 65E |Stow | 119
93] 105 | 98| 112 [ 120 138 | 120 | 137 [ 112 | 129| 610 | 690 | 335 80E | std. | 153
98 | 100 | 110 126 | 131 151 | 126 | 145 [ 118 | 139) 620 | 1040a| 335 80E |Slow | 119

@ For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.

B Applicable at 208 v only.

® Applicable at 480 v only.

A Applicable to transformers through 4% impedance. TABLE CONTINUE D —=————""

Note: Refer to “How 1o Use the Fuse Selection Tables” on page 76 (foldout).

DATA BULLETIN 240-110

5 S&CG ELEGTRIC COMPANY - Chicago Page 57 of 78
[: S&0C ELECTRIC CANADA LTD - Rexdale August 6, 1984



S&C Power Fuses — Types SM, SML, and SMD-20
Indoor and Outdoor Distribution (4.16 kv through 34.5 kv)

I THE FUSE SELECTION TABLES

S&C Primary Fuse
e
"percantor | copeniiy, Tie-Curren
Transformer | Parcent of aracter-
Fultdosd Current | Transformer | PSEO. istlc
page3s) L primury | Amperes
=
A_'J( ’ . Spess 'I:::
0]
210 95 30E | Std. | 153
210 125 30E |Slow | 119
280 165 40E | Std. | 153
Up ?gg :\t/ 900 at 38 43 77} 105 48 280 | 290 170 40E |Siow | 119
750 | thro | 4800r | % 480vor | 39 44 95| 114| 49| 75 350 | 3eo 210 SOE | Std. | 153
575% | 600 | 3y% .| 720at | 51| eo| 82| 93] 111|122 77| 88 360 | 390 210 50E |Slow [ 119
13gky| 600V 84| 99| 92| 104| 126| 139| 93| 107 | 93®| 1068 460 | 500 270 65E | Std. | 153
97| 108 | 100| 114 | 130 147| 98) 112] 96®| 110 | 480 | 550 270 65E |Slow | 119
106 | 123 110| 124 | 146 164 | 116 | 132|113 | 130 | 610 | 690 335 80E | Std. | 153
116 { 130] 123 139{ 158 | 179 | 122 | 143|120 | 137 | 620 | 10404| 335 80E |Slow | 119
43 46 sg| 67| 47 47 130 | 210 130 40E |Slow | 119
47 48 63| 71| 52| 61]| 52 | 60 | 260 | 260 140 50E | Std. | 153
51 55| 62| 70| 77| s9| 67] 58 [ 64 | 260 | 260 160 S0E |Slow | 119
437 at 59| es| 63| 69| 78| 86f 71| 82| 69 | 78 | 340 | 350 205 65E | std. | 153
130ky| 2780at | 61} e8| 67| 75| 82| 89| 75] 86| 70 | 80 | 340 | 360 205 65E |Slow | 119
2B | or | 2%8orl 70| 79| 73| 84| 90| 104| 90| 103| 84 | o7 | 420 | 480 250 80E | sta. | 153
ar.8at| <, 0, 73| 82| 82| 94| 98| 13| 95| 109| 88 [104 | 450 | 490 250 80E |Slow | 119
138 kv ga| 95| so| 103| 1091 126] 109] 125|102 {116 | 550 | 610 270 | 100E | Std. | 153
86| 99| 101 114 122 139 115] 131|111 {123 | 560 | 760€| 270 100E | Slow [ 119
107 | 120| 117 133| 145| 166 145] 167 {129 | 142 | 800 | 920®| 310 125€ | Std. | 153
1000 tldfu 120 | 134 | 137] 155| 170| 195| 160| 187|146 [164 | 920 | — 310 125E | Slow | 119
8% 29 32 57 78| 36 210 | 210 130 40E [Slow ]| 119
29 32 67] 85| 36 260 | 260 140 50E | Std. | 153
37| e6| 41| e8| 82| 90| 57| 65 260 | 260 160 50E |Slow | 119
43.7 at 40] 73] 68| 78| 94| 103| 69| 79| 69®| 79e| 340 | 350 205 65E | std. | 153
: 1200 at o| go@
agoor | 132kv| 12008t 72| 0| 75| 85| 97| 109| 73| 83| 728| 82@| 340 | 360 205 65E |Slow| 119
600 or asoar | 79| 92| 83| o3| 110| 123| 87| 99| 85| 98 | 420 | 480 250 80E | Std. | 153
;‘;-g:‘ 600V 87| 98| 92] 104 118| 135| 92) 107} 90 [103 | 450 | 490 250 80E |Slow]| 119
oRv 98| 110 97| 111 128 145| 107} 121|102 |121 | 550 | 610 270 100E | Std. | 153
103] 115 110| 124 142 160] 113] 131|111 J129 | s60 | 760¢| 270 100E | Slow | 119
124 | 138] 128 144| 166| 181| 143{ 163|138 [154 | 800 | 920¢| 310 125E | Std. | 153
136 | 151| 146 165] 182| 198 161] 185|154 [ 176 | 920 - 310 125E | Slow | 119
39 41 52 47 45 230 | 230 105 65E | std. | 153
41 44 54 50 46 230 | 230 135 65E | Slow | 119
46 48 s9| 68| 59| e8| 55| 63| 270 | 280 165 80E | Std. | 153
48 sal 62| e4| 74] 62| 71| 58| 68| 280 | 290 165 80E | Slow | 119
656at| 49| 55| 63| 59| €8} 73| 84| 72| 83] 68| 77| 350 | 360 180 100E | Std. | 153
208 or | 132kv| o0gyor | 57| 66| 67| 76| 81| 92| 76| 87| 74| 82| 360 | 380 180 | 100E |Slow ]| 119
240 | o Bar| 3610at| 71| so| 78| 88| 9| 110{ 97| 111| 86 | 95| 490 | 520 | 205 | 125€ | Std. | 153
138kv| 290 go| 89| o1] 103} 113} 130 107| 124| 97 | 109| 520 | 620 205 | 125E |Slow| 119
84| 94| 92| 104| 117| 135| 120] 136| 98 | 11| 620 | 670 240 150E | Std. | 153
93| 104} 108| 123| 138| 158| 132 150 115 { 130] 650 | 800 240 150E | Slow | 119
94| 105| 105| 118| 134| 154| 135| 153 112 | 128] 720 | 10604| 270 175E | Std. | 153
1500 tHﬁ; 103 | 115| 122] 133| 155| 179| 147| 170|127 | 145| 780 | — 270 175E | Slow | 119
5.75% 27 45 62| 68| 46 46 230 | 230 105 65E | Std. | 153
47 49 64| 72| 48 47® 230 | 230 135 65E | Slow | 119
51| 60| sa| e1] 72| 81] s7| 65| 55| 64| 270 | 280 165 80E | std. | 153
57| e4| eo| e8| 77| 8| 60| 70| 59| 68| 280 | 290 165 80E | Slow | 119
656at| oo | es| 73| es| 74| 85| e6| 71| 81| e8| 81| 350 | 360 180 100E | Std. | 153
a800or| 132K sgovor | 68| 77| 73| 83| o4a| 108| 75| 86| 74| 86| 360 | 380 180 100E | Slow | 119
600 | go%ar| 1440at| 82| 92| 85 o6| 111 121| 95| 109| 91 | 102| ag0 | 520 205 125E | Std. | 153
138ky| 60OV 90| 100| 97| 109 121| 132 107]| 123] 102 | 17| 520 | 620 205 125E | Slow [ 119
96| 108 99| 110] 125 137| 116 135) 107 | 124| 620 | 670 240 150E { Std. | 153
105] 117{ 116] 132] 137| 159| 131] 151} 125 | 142] 650 | 800 240 150E | Slow | 119
105| 118| 11| 127] 136| 157| 134| 155|125 | 141| 720 | 10604] 270 175E | Std. | 153
115 128| 131| 149| 156| 177| 148| 170| 138 | 163] 780 | — 270 175E | Slow| 119

® For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.
@ Applicable at 480 v only.

A Applicable to transformers through 4% impedance.

® Applicable totransformers through 5.75% impedance.

TABLE CONTINUED ——

Note: Refer to “How to Use the Fuse Selection Tables™ on page 76 (foldout).
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Selection Guide for Transformer-Primary Fuses in Medium-Voltage

Industrial, Commercial, and Institutional Power Systems
THE FUSE SELECTION TABLESI

TABLE XI—Transformers Rated 13.2 Kv or 13.8 Kv Three-Phase—with Low-Voltage Secondary Current-Limiting Fuses—Continued

Low: S Curron
Kva, -
Three- }teps:
Phase | : . S
43 45 58| 66| 45 44 210 | 210 125 80E |Slow| 119
47 48 63| 71| 52| 60 s0 [ 60| 260 | 260 135 | 100E | std. | 153
51 54| 61| 70| 78| 55| 64| 54 | 63| 260 | 270 135 | 100E |Slow| 119
61| 69f 63| 71| 82 90| 71} &1 | e8| 76| 360 | 370 155 | 125€ | std. | 153
875 at 67| 75{ 72| 81| 90| 98| 79| 91| 76 | &6 | 370 | 400 155 | 125E [Slow| 119
Up as0or | 13:2kv igaeg: 72| 79} 74| B3| 94| 103| 87| 101} 80 | 93| 450 | 470 180 150E | Std. | 153
2000 | thru o or Toaoor | 79| 88| 87| 99| 103|120 e8| 113 | 94 | 106 | 450 | 530 180 | 150E {Slow | 119
5.75% 83.7at | "oy 78| 87| 82| 94| 102|117 ]| 100| 116 | 92 [ 105| 510 | 550 205 175E | std. | 153
138 kv 86| 95| 97| 110} 116 | 131 10| 126 | 103 | 121 | 520 | 640 205 | 175€ |Slow | 119
86 97| 92| 105] 114} 130 | 114 | 129 {102 | 119 | 590 { 650 225 | 200E | std. | 153
96| 109 | 110 | 125| 132} 154 | 127 | 146 [122 | 139 | 620 | 900 225 | 200E |Slow] 119
106 | 122 | 116 | 133 | 144 | 164 | 144 | 165 | 134 | 147 | 770 | 920 285 | 250E | std. | 153
122 | 138 | 138 | 157 | 170 | 195 | 160 186 [ 151 | 168 | 910 | — 285 | 250E {Slow| 119
40 43 56 63| 44 43 210 | 210 105 100E |Slow | 119
48 50 65| 71| s6| 64| 54| 60| 200 | 290 125 | 125€ | std. | 153
53 57| 64| 72| 78| 63| 72] 60} 68| 290 | 300 125 | 125E |Slow| 119
57| 63| 59| e6| 75| 82| e9] s | 83| 73| 350 | 370 140 | 150E | std. | 153
109.3 62| 70| 69| 78| 82| 95| 78| 90| 74| 84| 350 | 390 | 140 | 150E |Slow| 119
up sg00r | 132k ggg)egtr 63| 70| 66| 75| 81| 94] 80| 93| 74| 84| 410 | 430 165 175E | Std. | 153
2500 | thru s or satoar | 69| 77| 78| 89| 93| 105| e8| 101| 83| o7 | 410 | 440 165 | 175 |Slow | 119
5.75% 1046  “gogy 69| 77| 73| 84| 91| 104] 91| 104| 82| 96| 470 | s00 180 | 200E | Std. | 153
131’“ 77| 88| 88| 101 ]| 106 123] 102] 117| 98| 112| 480 | 560 180 | 200E |Stow| 119
84] 97| 92| 106 115 ] 131} 114 131 | 107 | 117 | 600 | 660 225 | 250E | Std. | 153
97] 110 109 | 125 | 135 | 155 | 127 | 148 | 120 | 134 | 630 | 880 225 | 250E |Slow | 119
103 | 115| 113 | 128 | 140 | 160 | 138 | 159 | 123 | 137 | 720 | 960 270 | 300E | std. | 153
119 | 133 | 138 | 156 | 172 | 198} 162 | 189 | 146 | 164 | 930 | — 270 | 300E [slow]| 119
a8 39 49 45 42 230 | 230 95 | 150E | std. | 153
41 45 54| 62| s1 49 230 | 240 95 | 150E [Slow| 119
4 43 53| 61| 52| 61| 48 270 | 270 110 | 175E | std. | 153
45 50 60| 69| 57| 66| 54| 63| 270 | 280 110 | 175E |Slow| 119
164.0 45 48 60| 69| 60| 68| 54| 62| 310 | 320 120 | 200€ | std. | 153
" aa | ast0at [ 8 57| 65| 69| 81| 67| 77| 64| 73] 310 | 320 120 | 200E |Slow| 119
a750 | thiu | 4800r | 32K\ agovor | 56| 64| 61 70| 76| &7 76| 87f 71| 787 380 | 400 150 | 250€ | std. | 153
575% | 600 | 4559 | 3610at | 64| 73| 72| 83| 90| 103| 8S| 98| 80| 89} 390 | 420 150 | 250E |Slow| 119
at 600v 68| 77| 75| 85| 93| 107| 92| 105]| 82} 91| 460 | 480 180 | 300E | std. | 153
13.8 kv 79| 88| 92| 104| 115} 132| 108 126 | 97| 109] 500 | 620 180 300E |Slow] 119
83| 93| 91| 103| 17| 135 120} 135 e8| 111 | €40 | 700 240 | 400E | std. | 153
101| 114 116§ 127 | 155 | 178 147| 169 | 126 | 145| 780 | — 240 | 400E |Siow| 119
94| 106| 103] 114 137 157 | 136] 156 | 111 | 127] 850 | — 270 |2-250E| sta. | 153
106 | 120] 121 133] 165] 190] 156 180| 134 ] 154 | 1020 | — 270 | 2-250€] Slow| 119

© For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.

Note: Refer to "How to Use the Fuse Selection Tables™ on page 76 (foldout).
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S&C Power Fuses — Types SM, SML, and SMD-20

Indoor and Outdoor Distribution (

ITHE FUSE SELECTION TABLES

4.16 kv through 34.5 kv)

*Teanstormer

Emmﬁi‘?" C - Time-Current
] Tmm P':;:‘“t“ p"" Characier-

Full-Load Current | Transtormae | R®0PD. Intie

o8 loxt, page 35) || primary | AmPeres
T 1 Fulk-Load :
Carrent TeC
Speed No.
33 38 68| 85| 42 310 | 320 185 10E | Std. | 153
76at | gaoa | 43 49| 8a|108]121| 53| 88 400 | 410 255 13E | Std. | 153
208 or | 229KV | soavor | 54| 98| 88| 103| 126 | 138 | 90| 104 104m| g0 | 510 | 295 15E | Std. | 153
240 | ,0% | 720at | 100 112| 104 | 118 136 | 152 | 104 | 120 | 103m|118 | 500 | 590 295 15E [Slow]| 119
249kv| 240v | 113 131| 113 ] 127 | 150 168 | 112 ] 131 | 114 [131 | 640 | 710 395 20E | std. | 153
300 e 122 | 137 | 120 147 | 166 | 180 | 132 152 [ 128 |151 | 690 | 1300 | 395 20E |Slow| 119
4% 36 37 69| 81| a2 310 | 320 185 10E | Std. | 153
76at | qo0. | 43 46 85| 101 | s4| 62 400 | 410 255 13E | std. | 153
480 or 22;’ kvl sgovor | 51 57| 65| 110] 125 | 66| 75 480 | 510 295 15E | Std. | 153
600 70t | 290 at 59| 67| 67| 77| 123|137 | 76| 87 500 | 590 295 15E |Slow| 119
249ky | 600V ga| 73| 72| 85| 135|158 83| 95 640 | 710 395 20E | std. | 153
77| 91| 88| 102| 156 | 175] 98] 113 690 | 1300 | 395 20E |Slow| 119
25 28 58| 71| 30 240 | 240 105 13E | Std. | 153
3 s2| 61| 75| 82| 53| 61 e1m| 280 | 290 150 15€ | std. | 153
126 at 59| es| 61| 69| 80| 89| 1| 71| s1m 69 | 290 | 300 175 15E | Slow| 119
208 or | 229 kv ;gg? gt( 67| 78| 67| 764 89} 100]| 67| 78| 68 | 78 | 370 | 390 235 20E | Std. | 153
S or ooos | 73| 82| 77| 87| e9| 12| 79| 91| 76 | 90 | 380 | 400 235 20E |Slow| 119
116at | 5,0- go| 93| 85| 97| 112] 126| 92| 106] 91 [106 | 480 | 520 295 25€ | std. | 153
24.9 kv 87| 98| 93| 10s| 120} 135| 96| 111 | 97 |110 | 490 | s40 295 25 | Slow| 119
97 { 109 | 102] 117 | 132 | 148 | 112 129 [ 111 [126 | 590 | 660 355 30 | std. | 153
500 th’rpu 103 15| 111 | 124 | 142 | 155 | 121 | 140|118 |132 | 620 | 850 355 30E |Slow| 119
4% 25 26 50 31 240 240 105 13E | Std. | 153
30 33 64| 73| 38 280 | 290 150 15€ | std. | 153
126 at 34 39 72| 81| 44 290 | 300 175 15E | Slow!] 119
480 0r | 229 kv 4%%%;{ 38 43 80| 94 49 370 | 390 235 20E | Std. | 153
800 or A P 52| 60| 93| 104| s8] 66 380 | 400 235 20E |Slow| 119
1n6at| “ooo 51| eo| s8] 68 106| 10| 64| 74 480 | 520 295 25E | Std. | 153
249 kv s8] e8| 65| 76| 17| 158] 72| 82 490 | 540 295 25 |Slow| 119
63| 74| 71| 83| 159{ 176| 77| 126 590 | 660 355 30E | Std. | 153
73| 134| 81] 138] 166 182} 118] 135 135¢| 620 | 850 355 30E |Slow] 119
42 44 59| 66| a4 44 250 | 250 110 20E | std.| 153
47 50 64| 73| 51 50 250 | 250 145 20E | Slow| 119
58| e1] s6| 64| 74| 83] 60| 69| 59| 69| 310 | 320 185 25€ | std.| 153
189at| ,oa0 | 57| 64| 61| 69| 79| 89| 63| 73| 63| 72| 310 | 320 195 25 | Slow| 119
2080r | 229Kkv] Soavor | 64| 72| e8| 78| 88| o8| 75| es| 74| 83| 370 | 390 235 30E | Std.| 153
240 | % | 1800at | e8| 76| 73| 82| 94| 103| 81| 93| 79| 88| 380 | 410 235 30E |Slow[ 119
249ky| 240v 79| e8| 83| 92| 104 114| 98| 111 91 [ 104 | 510 | 540 300 40E | std.| 153
90| 101] 100 114] 118] 136 | 12| 129] 105 [ 121 | 540 | 740 300 40E | Slow| 119
09| 112] 105| 120| 130]| 149 127 | 145|120 | 138 | 670 | 780 370 50E | Std.| 153
750 e 106| 119] 122| 140| 146| 169| 140] 160|133 | 153 [ 760 | — 370 S0E | Slow| 119
5.75% 25 27 521 61 32 250 250 110 20E | Std.| 153
29 33 60| e8| a7 250 | 250 145 20E | slow| 119
33 38 69| 87| 42 310 | 320 185 25€ | std.| 153
189at| o000 | 38 42 76| 104| a7 310 | 320 195 25E | slow| 119
229 kv

480 or 480vor | 42 47 105 117] 51| 84 370 | 390 235 30E | Std.| 153
600 | ;% .| 720at | ao| sa| s3f ot| 110 121| 77| 90 goe| 380 | 410 235 30E | Slow| 119
249ky| 600V s5| 97| 0| 103] 124] 137| 94| 107| 928| 1048] 510 | 540 300 40E | Std. | 153
106 | 120] 112] 127 144 163| 107 ] 125| 1068 123 | 540 | 740 300 40 | Slow| 119
117} 135| 117| 132| 154| 174 | 124 | 143|122 | 138 | 670 | 780 370 50E | Std.| 153
127 | 142| 136| 153| 175| 196| 137 | 158|133 | 158 | 760 | — 370 50E | Slow| 119

@ For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.

B Applicable at 208 v only.
® Applicable at 480 v only.

TABLE CONTINUED ——>

Note: Refer to "How to Use the Fuse Selection Tables” on page 76 (foldout).
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I Selection Guide for Transformer-Primary Fuses in Medium-Voltage
Industrial, Commercial, and Institutional Power Systems

THE FUSE SELECTION TABLES |

TABLE Xll—Transformers Rated 22.9 Kv or 24.9 Kv Three-Phase—with Low-Voltage Secondary Current-Limiting Fuses—Continued

43 42 55| 62| 45 44 230 | 240 95 25E | std. | 153

43 46 59| 66| a7 47 240 | 240 120 25E [slow | 119

48 50 65| 73| 55| 64| 54 | 62 | 280 | 280 170 | 30 [ste. | 153

252at | 5.5 | 50 54| 61| 70| 76| 60| 69| 58 | 65 | 290 | 290 175 30E |Slow | 119

2080r | 229K | Sogyor | 601 66| 2| 69| 78| 85| 72| s3] 68 | 78 | av0 | 390 225 40E | std. | 153

240 | 5% a1 | 2410at | e8| 75| 75| 85| 89| 102| 84| 96| 78 | 91 | 390 | 430 | 225 | 40E |Siow | 119

249ky | 240V 74| e4| 79| 90| 97} 112 95| 109 | 90 [103 | 480 | s20 275 50E | Std. | 153

go| so| 92| 10s| 109 127 | 105 | 120 | 100 [115 | 500 | 670 275 50E |Slow | 119

94| 108 | 105 | 118 ] 129) 147 | 125 | 144 | 118 |130 | 660 | 780%| 355 65E | sta. | 153

1000 | P o8] 113 | 113 | 127 | 137 | 157 | 131 ]| 150 | 122 |136 | 700 |1300a| 355 65E |Stow | 119
8% 25 28 51| 65| 31 230 | 240 95 | 25 |std. | 153
28 32 s7| 77| 3s 240 | 240 120 25E |Slow | 119

31 35 75| 87| 38| 62 280 | 280 170 30E | Std. | 153

25.2at | yu00at | 35| 66| 39| e8| 82| 90| 49| e6 290 | 290 175 | 30E [siow| 119

4800r | 229KV 480v0r | 41| 73| e8| 77| 93| 103 70]| so| e9®| 78®| 370 | 390 225 20E | std. | 153

600 | ,.% .| 960at | 80| 90| 84| 95| 108 123| 81| 94| 80®| 92 | 390 | 430 | 225 [ 40E |Siow]|119
249kv | 600V 88| 102] 87] 99| 116 | 130 93| 107 | 91 }103 | 480 | 520 275 50E | std. | 153

gs| 107 | 102 114 ] 131 ] 147 | 103 | 118|100 |119 | 500 | 670 275 50E |Stow | 119

109 | 123 | 114 | 131 | 147 | 167 | 121 | 143|123 [140 | 660 780¢ 355 65E | Std. | 153

114 | 128 | 123 138 157 | 174 | 129 150|128 {144 | 700 | 13004A{ 355 65E [Slow | 119

39 P 51 47 44 250 | 250 120 40E | std. | 153

44 48 s8| 66| 55| 63| 51 250 | 260 150 40E |Stow | 119

49 52 64| 73| 63| 72| s | e8| 310 | 320 185 50E | std. | 153

378at | ,e000 | 52 6o sa| 71| 83| es| 79| 66| 76| 310 | 330 185 50E |Slow | 119

2080r | 229k oogvor | 62| 71| 69| 79| 85| 97| 83| 96| 78| 86| 420 | 440 235 65€ | std. | 153

240 | 5,58 | 3610at | 65| 75| 75| &s| 91| 104| 87| 100| 81| 90| 420 | 460 [ 235 65E [Siow | 119
249ky | 240V 76| 85| 83| 93| 104 | 119 103 | 120| 90| 101 | 530 | 600 290 80€ | Std. | 153

so| 8] 91] 103| 113 | 130) 108 | 125| 96 | 108 | s50 | 710 290 80E |Stow | 119

91| 102] 98] 113{ 126 | 145 | 128 | 145 106 | 121 | 890 | 800 310 | 100E | Std. | 153

1500 P 95| 106 | 110| 123§ 140 | 161 | 132} 150 114 | 131 700 | — 310 | 100E |Siow | 119
5.75% 26 44 61| 67| 46 45@ 250 250 120 40E | Std. | 153
52 s4| 62| 70| 80| 53| 61| 528 60| 250 | 260 150 40E |slow | 119

s7| es| s8] es| 76| e6| 61| 70| 60 | 68| 310 | 320 185 50E | std. | 153

378at| jo00. | 63| 70| 67| 75| 86| o7} e8| 78| 65| 78| 310 | 330 185 50E |Stow | 119

4800r | 229KV | 4govor | 72| 82| 75] 87| 98] 111 81| 95| 82| 93| 420 | 440 235 65E | std. | 153

600 | 5, %5a¢| 1440at | 76| as| a1| 92| 105|116 | 86| 100] 85| 96| 420 | 460 235 65E |Stow | 119

249Ky | ©600¥ 87| 96| 91| 101| 115 ] 126 | 103 | 117 | 98 | 112 | 530 | s00 290 80E | std. | 153

90| 100| 98| 110] 121 ] 132 | 108 | 125|102 | 117 | s50 | 710 290 80E |Slow | 119

102 | 114 | 105| 118 130 | 146 | 126 | 146 | 118 | 136 | 690 | 800 310 | 100E | sta. | 153

106] 119 118] 135] 139 | 163 133 | 153|126 | 142 700 | — 310 | 100E |Slow ] 119

®© For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.

® Applicable at 480 v only.
® Applicable to transformers through 5.75% impedance.

4 Applicable to transformers through 4% impedance.

TABLE CONTINUED ——>

Note: Refer to "How to Use the Fuse Selection Tables” on page 76 (foidout).
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l THE FUSE SELECTION TABLES

TABLE Xll—Transformers Rated 22.9 Kv or 24.9 Kv Three-Phase—with Low-Voltage Secondary Current-Limiting Fuses—Continued

Time-Current
Character-
4stic
o BN
42 43 57| 64| 46 45 230 | 240 95 50E | Std. | 153
47 50 64| 72] 51 49 230 | 240 135 50E |Slow | 119
54| 61| 56| 64| 73] 82| 60| 70| 61| 69| 300 | 320 175 65E | Std. | 153
56| 63| 60| 68| 78| 86| 64| 74| 63| 71] 310 | 320 175 65E |Slow | 119
U 504at| 0. | 651 72| e8| 757 86| 94| 77| 88| 74 | 84 380 | 410 215 80E | Std. | 153
2000 | e | 4800r | 229KV 4goyor | 68| 75| 73| 82| 91| 99| 81| 4| 77| 88| 400 | 420 215 80E |Slow | 119
5.75% 600 | 4644t | 1930at | 77| 85| 79| 89| 98| 110| 94 109| 89 | 102 | 470 | 540 230 100E | Std. | 153
249ky | 600V 80! 89| 88| 101 | 104 | 122 100 | 115| 94 | 107 | 500 | 600 230 100E |Slow | 119
94| 107 | 102 | 117 | 128 | 145 | 125 [ 145 | 116 | 135 ] 710 | 800 270 125E | std. [ 153
104 | 121 | 120 137 | 148§ 169 | 140 | 159|135 | 150 | 760 — 270 125E |Slow ] 119
14| 130 | 124 141 | 154 | 176 | 155 | 180 | 140 | 154 | 900 — 310 150E | Std. | 153
128 ] 145| 147 | 168] 181 | 208 ] 170 | 196 ] 158 | 177 | 1120 — 310 150E {Slow | 119
42 44 57| 65| 47 48 250 | 250 120 65E | std. | 153
a4 a7 61] 68| 50 50 250 | 250 140 65E |Slow | 119
51 54| 60| 69| 75| 61| 70| 59| 66| 300 | 310 175 80E | Std. | 153
54| 60| s8) 65] 72| 79| e4] 74| €1} 69 ] 310 | 330 175 80E |Slow | 119
U 630at| 4n1gq | 61} 68| 63} 71| 78] 87| 75| 87| 70| 81| 370 | 400 185 100E | Std. | 153
2500 lhn?u 480 or 22‘:,"" agovor | 63| 71| 70| so| 83| 97| BO| 91| 75| 85| 400 | 420 185 100E |Slow | 119
575% | 600 | sggar| 2470at | 76| 85| 82| 94| 102] 116 | 100 [ 117 | 93 [ 108 | 550 | 600 215 125E | Std. | 153
249ky| 600V 83| 97| 96| 110] 118} 135 | 112 [ 128 | 108 [ 120 | 560 | 730 215 125€ |Slow | 119
91| 103 | 98| 112] 123 ] 140 | 124 [ 143 | 111 [ 122 | 700 | 760 250 150€ | Std. | 153
102 | 115} 117} 133] 144 | 165 135 | 156 | 126 | 141 | 720 — 250 150E {Slow | 119
103 | 115} 113 | 128| 139 ] 160 | 142 | 162 | 123 | 137 | 800 | 950 285 175E | Std. | 153
113 | 126 | 132 | 149 162 | 186 | 153 | 176 | 138 | 155 | 880 — 285 175E |Slow | 119
35 38 48 42 40 210 | 210 110 80E |Slow | 119
40 41 51| 61| 49 46 250 | 250 120 100E | Std. | 153
41 46 54| 63| 52| 60| 49 260 | 260 125 100E |Slow | 119
50 541 61| 67| 77| 66| 76 61| 71| 360 | 370 145 125E | sid. |-153
045 at 55 64| 631 72{ 77| 89| 74| 84| 71| 79| 360 | 380 145 125E |Siow | 119
Up 29ky| 4510at { gof{ 69| 65| 74{ 82| 93] 82| 95| 74| 81| 430 | 460 165 150E | Std. | 153
arso [ thru | 4BOOC| "o T MO eg| 76| 77| 88| 95| 110| 90| 104 | 83| 93| 440 | 500 165 | 150E |Slow | 119
5.75% 87.0at| “200 & | ea| 76| 75| 85| 93| 106| 95| 108| 82| 91| 500 | 540 190 | 175E | Std. | 153
249ky 75! 84| 88| 99 108| 124 | 102 | 197 | 92| 103 | 510 | 620 190 | 175 |Siow | 119
751 84| 827 93| 103{ 119] 105 121 | 88| 98| 580 | 630 210 200E | Std. | 153
84| 94| 98f 111| 123) 142 117 | 135 103 | 116 | 610 | 860 210 200E |Siow | 119
91| 102 to2} 113| 132 | 151 131 | 149 | 109 | 125 | 750 | 870 260 250E | Std. | 153
102 | 115 118 | 129 157 | 181 149 ] 171 | 128 | 147 | 840 — 260 250E {Slow | 119
O For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta™ column apply.

Note: Refer to “How to Use the Fuse Selection Tables” on page 76 (foldout).
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Selection Guide for Transformer-Primary Fuses in Medium-Voltage
Industrial, Commercial, and Institutional Power Systems

IS —

THE FUSE SELECTION TABLES

TABLE XIl1l—Transformers Rated 33.0 Kv or 34.5 Kv Three-Phase—with Low-Voltage Secondary Current-Limiting Fuses

5.2 at 32 37 67| 80| 41 310 | 310 195 7€ | std. | 153

o0 or | 330KV 230380%‘ 51| 94) 84| 99| 123 | 135)| 86| 99 100} 440 | 480 285 10E | Std. | 153

240 or ey or | 103 ] 121 105 | 118 | 141 | 157 | 107 | 126 | 1068|120 | 580 | 640 370 13 | Std. | 153

50at | ‘suor | 127] 148 | 125 | 141 | 165 | 186 | 132 | 152 129 | 151 | 720 | 870 425 15E | std. | 153

5 34.5 kv 136 | 152 ] 145 | 163 | 187 | 210 | 153 [ 177 [ 152 |176 | 780 | — 425 15E [Slow | 119
300 tthU
4%

52 at 35 36 67| 79| 42 310 | 310 195 7€ | sta. | 153

4800 | 330KV 4%%0 %t 48 54| 62] 104} 19| 63| 72 440 | 480 285 10E | Std. { 153

00 or so0at | 59| 68| 66 77| 125| 142f 77 @88 580 | &40 370 13E | Std. | 153

5.0 at 600V 72| 85| 83| 97) 157} 177 94| 107 720 | 870 425 15E | Std. | 153

34.5kv a7l 102 99| 114 172 | 217 109 | 125 780 | — 425 15E |Slow| 119

30 33 73| 80| 51 260 | 260 140 10E | Std. | 153

611 711 63| 70| 84| o904| 64| 75| 63m| 72 | 340 | 340 220 13 | std. | 153

87at | qag0. | 76] 88| 74 84| wo| 11| 79| 90| 77 | 90 | 3%0 | 420 255 15€ { Std. | 153

208 0r | 330Kkv| ongior | 811 91| 87| 97| 111 125] 91| 106| 91 {105 | 400 | 450 255 15E {Slow| 119

240 | 9" | 1200at | 91| 102| 93| 107 | 122| 138 | 97| 114|102 {116 | 530 | 570 340 20E | Std. | 153

345ky| 240 99 | 110 106 | 119 | 136 150 | 115 | 132|113 {127 | 540 | 700 340 20E |Slow| 119

113 | 126 [ 120 | 132 | 151 | 165 | 134 | 156|130 {147 | 700 { 850 425 o5E | Sta. | 153

500 ‘}#’u 118 | 130] 127 | 143 | 157 | 172| 140 | 163]133 |151 | 710 | — 425 25E | Slow| 119

4% 28 31 60| 70| 37 260 | 260 140 10E | Std. | 153

35 39 75| B4l 48 340 | 340 220 13 | Std. | 153

87at [ oo | 43 50 93| 105| 56| 64 390 | 420 255 15 | Std. | 153

4800r | 330KV 4govor | 52| 61] 59] 68| 103| 128| 65| 74 400 | 4s0 255 15E | Slow| 119

800 | o9 | 480at [ s7| 67| es| 75| 122|165 71| B 530 | 570 | 340 | 20E | st {153

3a5ky| S0V 70| 128 77| 132} 159} 176| 86| 128 540 | 700 340 20E |Stow| 119

78| 141 | 127} 148 | 180 | 197 | 131 | 151 149®| 700 | 850 425 25€ | std. | 153

137| 153 141 160 | 186 208 | 136 | 156 | 135@| 1548 710 | — 425 25 |Slow! 119

40 41 56 | s2| 42 40m 230 | 230 90 13 | std. | 153

48 49 65| 73| 52| s0| s0 260 | 260 140 15E | Sta. | 153

13.1 at 53| so| s6| ea]| 73| 82| 60| 69| 59 | 69 | 270 | 280 170 15E |Slow | 119

a30kv| 2080at | so| ea| 62} 71| 81| 92| 65| 76| 68 | 77 | 350 | 360 225 20E | std. | 153

208 o o 206vor | 65| 73| 70| 79| 90| 100| 76| 88| 75 | 84 | 360 | 370 | 225 | 20E |Slow| 119

6at | 18002 75| 84| 80| e8] 101 ] 110] 89| 103]| 86 | 98 | 440 | 480 285 25 | Std. | 153

34.5kv 78| 87| 85| 95| 105] 114 | 93| 108 | 8 |101 | 450 | 490 285 25E [Slow | 119

86| 96| 91| 103 | 113 ] 128 ] 109 | 126 | 103 |118 | 550 | 600 340 30E |[sta. | 153

150 ‘Hfu 91| 101 | 100| 115 | 119 | 137| 117 ] 135 | 109 |128 | s60 | 720 340 30E [Slow | 119

5.75% 23 26 49 30 230 | 230 90 13E | Std. | 153

28 32 61| eal| 36 260 | 260 140 15 | std. | 153

131at 33 38 67| B1| 42 270 | 280 170 15E {Slow | 119

330ky| 200at 38 43 81| 110 47 350 | 360 225 20E | std. | 153

4B00T ) or | BN 46| 85| 51| e8| 106) 117] 55| 85 360 | 370 225 20E |Slow| 119

126at | ‘ghn 52| 94) 84| 98| 119] 131| 87| 100 99®| 440 | 480 285 25 | Std. | 153

34.5kv 91| 102| 941 107{ 124 | 137| 90| 104 | 90®|103@f 450 | 490 285 | 25E [Slow| 119

99 116 102 ] 115 | 136 | 153 | 105 | 123 [ 104®j120 | 550 | 600 340 30E | std. | 153

107] 120 | 112 | 128 | 145 | 164 | 113 | 132 {111 {128 | 560 | 720 340 30E [Slow| 119

® For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.
B Applicable at 208 v only.
® Applicable at 480 v only. TABLE CONTINUED —————m————

Note: Refer to "How to Use the Fuse Selection Tabies” on page 76 {foidout).
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S&C Power Fuses — Types SM, SML, and SMD-20
Indoor and Outdoor Distribution (4.16 kv through 34.5 kv)

I THE FUSE SELECTION TABLES

TABLE Xlll—Transformers Rated 33.0 Kv or 34.5 Kv Three-Phase—with Low-Voltage Secondary Current-Limiting Fuses—Continued

Time-Curreni
Chatactey-

Speed TCC
! No,

45 46 60| 68| 48 50 20E | Std. | 153
48 52 67| 74| s6| 65| 56 | 62 | 260 | 260 165 | 20E [Slow| 119
s6| 62| sol es| 75| 82| 66| 77| 64 | 73 | 330 | 340 | 210 | 258 |std. | 153
175at | ,o00. | 58| 64| 63| 70| 78| 85| 69| 80| 66 [ 75 | 330 | 340 | 210 | 25€ [Slow| 119
208or | 330K Soavor | 65| 72| e8| 78| 85| 96| 82| 94| 77 | 89 | 400 | 420 255 30E | std. | 153
240 | ¢% 1 2410at | e8| 76| 75| 86| 89| 102| 88| 101| 82 | 96 | 400 | 440 | 255 | 30E {Slow| 119
3a5ky| 280V 70)] o0) 8| 98| 105| 122] 105 120| 98 |113 | s40 | 500 325 40E | sta. ! 153
91| 108 107 | 120 129 | 148 | 121 | 138|115 |128 | 570 | 830#| 325 | a0E |Siow| 119
103 | 117 13| 127 | 139 | 160 | 137 ] 157 | 125 |138 | 710 | 870#] 400 | s0E | Sta. | 153

1000 t';]’rpu 14| 126 | 128 145| 158} 182 | 150 ] 173} 136 |152 | 850 — 400 50E |Slow| 119
8% 28 31 59 81] 34 260 | 260 135 20E | Std. | 153

34| 63| 37| es5| 78| 87| 40| 63 260 | 260 165 20E |Slow | 119

38| 69| 63| 73| 89| 98| 65] 75 74®| 330 | 340 210 25E | Std. | 153

17.5at [ 1550 at 68| 76| 70| 79| 92| 102) 67| 77| 678 76®| 330 340 210 25E |Slow | 119

480 or | 330KV| agovor | 74| 87| 77| 87| 102] 15| 79| 92| 788l 90 | 400 | 420 255 30E | std. | 153

800 | g% a| 960at | 80| 0| 84| 96| 108| 123 85| 99| 84| 96 | 400 | 440 255 30E |Slow| 119
345Ky | ©S00V 94| 105| 4] 107] 124 140 101 117 98 [116 | 540 | 500 325 20 | std. | 153

108 121] 116 131 ] 149] 167 | 119 138|119 {135 | 570 | 830®| 325 40E {Slow]| 119

118| 134 | 124 130| 159 | 176 | 134 | 156 | 134 {151 | 710 | 870®| 400 50E | Std. | 153

128 | 143| 139| 156 174 | 190 | 150 | 173|144 |162 | 850 | — 400 50E |Slow | 119

a8 M 52 46 43 220 | 220 110 25E | Slow| 119

43 45 s6| 62| s4| e2| s0 260 | 260 160 30 | sta. | 153

26.2 at 45 49 ss| 67| sa| 66| 54| 62| 270 | 270 170 30E |Slow| 119

a3o0kv| 4160at | s3| eo| 57| es| ea| s1| 70| so| 65| 75| 350 [ 360 215 40E | std. | 153

20807 | “or | 208vor | go| e9| 71| so| ss| e8| so| e2| 77| 85| a3s0| 380 | 215 | 40E [Siow| 119

251at| T, 69| 78| 75| 85| 93| 106] 91| 105| 83 | 92| 450 | 480 265 50E | Std. | 153

34.5kv 751 84l 85| 96! 10s| 121| 100| 15| 90 | 101| 460 | ss0 | 265 | s0E [Slow| 119

gs| o971 95| 110] 122] 141 121] 139|103 | 118 600 | 690 340 65€ | std. | 153

1500 P 90{ 100} 103] 117 ] 131] 151| 126] 142|109 | 124]| 620 | 820 340 65E | Slow| 119
5.75% 45 46 61| 67| 44 220 | 220 110 25€ |Slow| 119

47 50 67| 75| 52| 60| 518 260 | 260 160 30E | Std. | 153

6.2 at 52 55| 63| 71| so| s5| 65| 558 e3| 270 | 270 170 30E | stow| 119

330ky| 1800at | e2 69| 62| 71} 83| 93| 67| 78| 65 | 77| 350 | 360 215 40E | Std. | 153

a80or| Vo | 480vor| 72| so| 77| 87| ss| 111| 79| 92| 79| oof 350 | 380 | 215 | 40E |Slow| 119

gi; zs 600V 79 89| 82! 93{ 106| 117 89| 104 B9 | 100 450 | 480 265 50E | Std. | 153

85 85 92} 103| 116 | 126 100} 115} 96 | 108| 460 550 265 50E |Slow| 119
98| 108 102 115| 128 | 141 119] 138]114 | 132| 600 690 340 65E | Std. | 153
101] 113F 111 126| 133 | 151} 126} 145118 | 135| 620 820 340 65E [Slow| 119

@ For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.
@ Applicable at 480 v only.

® Applicable to transformers through 5.75% impedance.

TABLE CONTINUED——>»

Note: Refer to “How to Use the Fuse Selection Tables” on page 76 (foldout).
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Selection Guide for Transformer-Primary Fuses in Medium-Voltage
Industrial, Commercial, and Institutional Power Systems

T THE FUSE SELECTION TABLES]

TABLE Xlli—Transformers Rated 33.0 Kv or 34.5 Kv Three-Phase—with Low-Voltage Secondary Current-Limiting Fuses—Continued

1 Tome-Currem
. Character-
' istia
o]
39 4 ssT 60| 41 410 200 | 200 30E [Slow] 119
45 46 61| 69| 50 48 260 | 260 40E | std. | 153
53 57| ea| 73| 82| s8| e8| 58| 67| 260 | 270 40E |slow| 119
350 at s9] 66| 61| 69| 79| 87| 66| 77| 66 | 75| 330 | 340 50E | std. | 153
Up | 4goor | 330kv| 2410at | 63} 71| 69| 77| 86| 94| 74| 85| 72 | 80| 330 | 340 50€ |[Slow| 119
2000 | thru 00 or jgg\éotf 73] 81| 77| 8| 96| 106| 89| 104| 86 | 99| 440 | 470 65E | Std. | 153
5.75% 335at | 1204 | 76| 84| 83| 95| 100| 113| 95| 109] se | 101| 440 | 500 65E [Slow| 119
34.5 kv 86| 97| 92| 105| 114 120| 112 129 105 | 121 | s60 | 650 80E | std. | 153
90 | 100 103 | 117 | 124 | 141 | 118| 135|110 | 130| s80 | 820 80E |Slow| 119
104 | 119 112} 120] 138 | 158 ] 137 | 157 128 | 142| 740 | 860 100E | std. | 153
108 125] 126} 1421 158 | 175 144 | 164|136 | 151] 750 | — 335 | 100E |Slow| 119
22 46 50| 66| 47 47 210 | 210 130 40E |Siow| 119
46 48 62| 69| 52| 61| 52 260 | 260 140 50E | Std. | 153
50 s4| 61| 69| 74| s9| 67| 57| 63| 260 | 270 160 50E |Slow | 119
437 at 58| 65| 61| e8| 76| 84| 71| 82| e8] 78| 340 | 350 205 65E | Std. | 153
Up | 4a00r | 330KV jgg]?g‘r 60{ 67| 66| 75| 79| 90] 75] 8| 70| 83| 340 | 360 205 65E [Slow | 119
2500 | thru s or caioor | 89) 78| 74| 84| o1] 104 90| 103| B4 97| 420 | 470 250 80E | Std. | 153
5.75% 418at | “ono) 72| 80| 82 94| 99 113] 95| 108 | 88| 104 | 440 | 490 250 80E |Slow| 119
34.5 kv 83| 95| 89] 103| 109 126 | 109 | 125 | 102 ] 113 ] s40 | 610 270 | 100E | Std. | 153
86| 99| 100 | 113 | 121 | 139 | 114 | 131 | 108 | 120| s70 | 770 270 | 100E |Slow | 119
106 | 19| 116 | 132 | 145 | 166 | 146 | 167 | 126 | 141 | 800 | 920 310 | 125 | Std. | 153
118 | 132 | 136 | 154 | 170 | 195{ 160 | 187 | 144 ]| 162| 950 | — 310 | 125€ [slow]| 119
39 40 50 47 45 230 | 230 105 65E | Std. | 153
40 44 52 50 46 230 | 230 135 65E [Stow| 119
45 48 60| e8| 59| e8| 55| 63| 280 | 280 165 80E | Std. | 153
47 54| 61| 65| 74| e2| 71| s8| e8| 280 | 300 165 80E |Slow | 119
U 65.6at | ,oi0.4 | 55| 63| 59 68| 73| 83| 72| 83| 68| 75| 350 | 360 180 100E | Std. | 153
3750 | thiu | 4800r | 330KV 4sovor | 57| ee| 67| 75| 80| e2| 76| 87 72| 80| 360 | 380 | 180 | 100E |Stow| 118
575% | 600 [ gogayf 3610at | 70| 79| 77| 88| 96| 110| 97| 111| 84| 93| 500 | 540 205 125E | Std. | 153
345ky | B00v 78| 87| 90| 102| 13| 130| 107 124 | 96| 108] 510 | 630 205 | 125E |Slow| 119
83| 93| 91| 103| 117 135] 120 134| 98| 111 | 640 | 690 240 | 150E | Std. | 153
92| 103 108 119| 138 | 158 | 131 150 113 | 129 | 660 | — 240 | 150 |siow | 119
92| 104 | 103 115| 134 | 154 | 133 | 153 | 111 { 127 | 720 | 830 270 | 175€ | std. | 153
101] 14| 18] 128 ] 155] 179 | 147 ]| 170| 127] 145| 780 | — 270 | 175E [Slow] 119

® For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.
©® Applicable at 480 v only.

Note: Refer to *“How to Use the Fuse Selection Tables” on page 76 (foldout).
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S&C Power Fuses — Types SM, SML, and SMD-20
Indoor and Outdoor Distribution (4.16 kv through 34.5 kv)

ITHE FUSE SELECTION TABLES

TABLE XtV—Transformers Rated 12.0 Kv or 12.47 Kv Three-Phase—with Medium-Voltage Secondary Circuit Breakers or Class E-2 Industrial
Control Equipment

Time-Current
Charscter-
Intic
TCC
Speed | o
sa| 3R | 210 | 210 125 65E | Slow | 119
6R| 3R | 250 | 260 135 80E | Std. | 153
6R| 3R | 260 | 270 150 80E | Slow | 119
72.2 6R| 5R | 320 | 330 160 100E | Std. | 153
at 0.07| 0.07 | 0.07 | 0.06 | Inst. | 0.06 | inst. [ inst. | 6R| SR | 330 | 340 160 100€ | Slow | 119
2400 or ‘zgrk" 2388\,3;; 0.08 | 0.07 [ 0.08 | 0.07 | Inst. | 0.07 | Inst.| 0.07] 9R| 6R | 450 | 470 190 125€ | Std. | 153
1500 | 55% | “ IR0 (O |2 0ar | 026|024 026023 025|023 025|022| 9R| 6R | 470 | 530 190 125€ | Slow | 119
S | 21eoy | 018|017 |07 | 016[ 047 | 015[0.47[015| 12R| 6R | 560 | 610 215 150E | Std. | 153
12.47 047|044 046|042| 046|041 | 045|040 12R| 6R | 580 | 700 215 150E | Slow | 119
P 024]023}024|022|024|021|023]021{12R| 6R | 650 | @00 245 175€ | std. | 153
064)| 059|063} 057]0682]|055|061]054]12R| 6R | 680 | 860 245 175€ | Slow | 119
033 031|033 029] 032|029|031|028{12R| 9R | 750 | — 275 | 200E | Std. | 153
0.91|084]|089]|080|088]|078|086]|076]|18R| 9R | 870 | — 275 | 200E | Slow | 119
6R| 3R | 190 [ 190 105 80E | Slow | 119
6R| 5R | 230 | 240 15 100E | Std. | 153
6R| SR | 240 | 240 120 | 100E | Slow | 119
96.2 9R | 6R | 320 | 340 140 125€ | Std. | 153
at | 4a0ar |0.07]0.06]007|006}Inst.|0.06]inst.|inst.| 9R| 6R | 330 | 350 140 | 125€ | Siow | 119
2000 | 5% |24000r |"20KV|2400 or Inst [ 0.04 | inst. | inst. [ inst. [ inst. | inst. | Inst. { 12R | 6R | 400 | 430 160 | 150E | Std. | 153
- 4160 | o' | 280at [019[018{019/017|019(0.17|0.18{016|12R| 6R | 410 | 450 160 150E | Slow | 119
< | 4160v [o0.08| 008 008]0070.08|007|Inst.{0.07 | 12R | 6R | 460 | 500 185 175€ | Std. | 153
12.47 028|026 027]025|027]024]026]024]12R| 6R | 470 | 530 185 175€ | Slow | 119
kv 012[011}012] 010} 011] 010} 011]|010]12R| 9R | 540 | 580 205 | 200E | Std. | 153
040|037 040|036} 039|035} 038|034 18R | 9R | 550 | 700 205 | 200E | Slow | 119
0.29|027|029]|026|028|025|028|025|18R|12R | 690 | 780 260 | 250E | Std. | 153
0.79| 074|078 |0.70| 0.77| 0.68| 0.75| 067 | 18R | 12R | 740 | — 260 | 250E | Slow | 119
6R| SR | 190 | 190 95 100E | Siow | 119
oR| 6R | 260 | 270 110 | 125 | Std. | 153
inst. | Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | Inst. ] 9R 6R | 260 270 110 125E | Slow | 119
120.3 inst. | Inst. | Inst. | inst. | Inst. | Inst. | Inst. | Inst, | 12R 6R | 310 330 130 150E | Std. | 153
at 0.06 | 0.06 | Inst. | 0.06 | Inst. { Inst. | Inst. | Inst. | 12R 6R 320 340 130 150E | Slow | 119
2400 or ‘2-3"“’ zgggva;r Inst. | Inst. | Inst. | Inst. [ Inst. | Inst. | Inst. | inst. | 12R | 6R | 360 | 380 150 | 175€ | Std. | 153
2500 | 55% | “3ias | 1167 |“3s0ar | 0-13] 0.12| 042|011 0.12] 011 [ 012 | 011 | 12R | &R | 370 | 390 150 | 175 | Slow | 119
atA 4160v | Inst. | Inst. | Inst. | Inst. | Inst. inst. | Inst. | Inst. ] 12R} O9R | 420 430 165 200E | Std. | 153
12.47 0.20] 0.19| 0.20] 0.18| 020/ 0.18| 0.19] 0.17} 18R | 9R | 440 | 470 165 | 200E | Slow | 119
ky 0.13]0.12] 0.13] 012} 0.13] 0.41| 013} 0.11 | 18R | 12R | 540 | 590 205 | 250E | Std. | 153
0.43| 0.40| 0.42 | 0.38 | 0.41| 0.37| 0.40| 0.36 | 18R | 12R | 580 | 640 205 | 250E | Slow | 119
0.33| 0.30| 0.32 | 0.29{ 0.32| 0.28| 0.31| 0.28 | 24R | 12R | 640 | 740 245 | 300E | std. | 153
0.93| 0.87 | 092 0.83|090]|080]088!079|30R|12R | 760 | — 245 | 300E | Slow | 119
12R| eR | 240 | 240 100 | 175 | std. | 153
Inst. | Inst. | inst. | Inst. | Inst. | Inst. | Inst. | Inst. | 12R 6R | 250 250 100 175E | Slow | 119
-l = | =] | =] =1 —=1]12Rr] 9| 270 | 280 110 | 200 | Std. | 153
180.4 Inst. | Inst. | Inst. | Inst. | Inst. | Inst. [ Inst. | Inst. | 1BR | SR | 280 290 110 200E | Slow | 119
at Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | 18R | 12R | 340 360 135 250E | Std. 153
120kv] 800at | 9419 g10|0.11|0.10]|011]009| 010|009 | 18R | 12R | 350 | 370 135 250E | Slow | 119
a7s0 | 5.5% |24000r| of 12800vort 0071 0.07 | 0.07 | 006 [ inst| 0.06|Inst | Inst. | 24R | 12R | 400 | 420 165 | 300E | std. | 153
2t | aieoy | 031 0.29] 031|028 030 0.27 (029|026 | 30R [ 12R | 440 | 520 165 | 300€E | Slow | 119
12.47 0.18| 016} 0.17 ] 0.16 | 017 0.15 | 017 | 0.15 | 30R | 18R | 560 | 610 220 | 400E | Std. | 153
Kv 0.56| 052 | 0.55 | 0.49] 0.54 | 0.48 | 053 [ 0.47 | 36R | 18R | 690 | 850 220 | 400E | Slow | 119
028|026} 028|025[027!024]|027|024|36R| 18R | 750 | 960 245 |2-250E| Std. | 153
085|079 083} 075[ 082|073/ 080|071 36R]{24R | 850 | — 245 |2-250€E| Slow | 119
0580540571 052|056]|050]|055}049]|36R]24R | 910 | — 295 |2-300E| std. | 153

® For relays not carefully calibrated at maximum three-phase secondary fault current, add or subtract (as applicahle) the difference between the actual relay
time-tolerance value and the assumed tolerance value (0.07 second) to the nominal relay operating time before comparing with entries in the table. See text, page 34.

@ For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.

TABLE CONTINUED ——

Note: Reter to "How to Use the Fuse Selection Tables™ on page 76 (foldout).
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Selection Guide for Transformer-Primary Fuses in Medium-Voltage
Industrial, Commercial, and Institutional Power Systems

L
THE FUSE SELECTION TABLESI
-

TABLE XIV—Transformers Rated 12.0 Kv or 12.47 Kv Three-Phase—with Medium-Voltage Secondary Circuit Breakers or Class E-2 Industrial
Control Equipment—Continued

Kve,

18R | 12R | 260 | 260 100 250E | Std. | 153
Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | (nst. | 18R | 12R 260 270 100 250E | Slow | 119
240.6 Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | Inst. [ 24R | 12R | 310 320 125 300E | Std. 153
at 0.10}0.10}0.10{ 0.09 | 0.10| 0.09 | 0.10 | 0.09 | 30R | 12R | 310 | 340 125 300E | Slow | 119
12.0 kv| 1200 at | Inst. | 0.05 | inst. | Inst. | inst. | Inst. | Inst. | inst. | 30R | 18R | 420 440 165 400E | Std. | 153
5000 | 550 |24000r| or [2400vor{0.261024{026|0.23]025(022)0.25)022|36R | 18R | 470 | 540 165 400E | Slow | 119
- 4160 | 2315 690at [0.12{0.11]| 012|011 [012|011)012[010[36R| 18R | 550 | 590 185 |2-250E| std. | 153
at 4160v | 0.42 | 0.39| 041|037 {0.40]{0.36{039]0.35| 36R | 24R | 560 | 740 185 |2-250E( Slow | 119
12.47 0.27|025|026]|024|026]{023|025|022}36R|24R | 670 | 750 220 |2-300E| std. | 153
kv 0.77]071] 075|068 074|066 |0.73]0.65] 36R | 30A | 800 - 220 |2-300E| Slow | 119
0.52]048|051]046|050|0.45]|049]|044 | 36R | 36R | 920 - 295 |2-400E| Std. | 153
1.51] 14111491134 | 147|130/ 1.43]1.28 | 36R | 36R | 1400 - 295 |2-400E} Slow | 119
360.8 Inst. { Inst. | Inst. | Inst. [ Inst. | Inst. [ Inst. | Inst. [ 30R | 18R | 270 | 280 110 400E | Std. | 153
at 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.07 | Inst. | 0.07 | 36R | 18R | 290 | 310 110 400E | Slow | 119
12.0 kv| 1800 at | Inst. | Inst. | inst. | Inst. | Inst. | Inst. | Inst. | Inst. | 36R | 18R | 340 360 125 2-250E| Std. | 153
7500 | 6.5% |24000r| or [2400vor|0.1810.17|0.180.16 | 0.180.16| 0.17 | 0.16 | 36R | 24R | 350 | 370 125 [2-250E[ Slow [ 119
- 4160 | 347.2 | 1040at [ 012 0.11]0.12 (011|012 0.10|0.11]0.10| 36R | 24R | 410 | 430 150 |2-300E| Std. | 153
at 4160v | 0.42|0.39] 042 (038 |041}|037|040]036|36R|[30R | 440 | 520 150 |2-300E| Slow { 119
12.47 0.29 | 027|028 |025[028|025]|027]|024|36R|36R | 570 | 600 200 |2-400E| Std. | 153
kv 084 | 078|082 [074[081]|072}079]0.71]36R | 36R | 690 — 200 |2-400E} Slow | 119

481.1
at Inst. { 0.05 | Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | 36R | 24R | 260 270 a0 2-250E| Slow | 119
2400 or 12-;’,"" za‘gogégr Inst. | Inst. | nst. | Inst. | inst. | Inst. | inst. | Inst. | 38R | 24R | 310 | 320 110 |[2-300E| Std. | 153
10000 | 6.5% | “2i60 | 4630 | 13904t | 016|015 0.15(0.14 ] 0.1510.13( 0.151 013 | 36R  30R | 310 | 340 110 |2-300E] Slow | 119
at | 4160y | 010/ 0.09|0.10|0.09 | 0.10| 0.09 | Inst. | 0.08 | 36R | 36R | 420 | 440 150 |2-400E| std. | 153
12.47 0.38|0.36]0.38 [ 0.34 |0.37033[0.36]|032(36R|36R | 470 | 540 150 [2-400E| Slow [ 119

kv

© ]‘jor relays not carefully calibrated at maximum three-phase secondary fault current, add or subtract (as applicable) the difference between the actual relay
time-tolerance value and the assumed tolerance value (0.07 second) to the nominal relay operating time before comparing with entries in the tahle. See text, page 34.

@® For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.

Note: Refer to “How to Use the Fuse Selection Tables” on page 76 (foldout).
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S$&C Power Fuses — Types SM, SML, and SMD-20
Indoor and Outdoor Distribution (4.16 kv through 34.5 kv)

lTHE FUSE SELECTION TABLES

TABLE XV—Transformers Rated 13.2 Kv or 13.8 Kv Three-Phase—with Medium-Voltage Secondary Circuit Breakers or Class E-2 Industrial
Control Equipment

o . 8&C Primary Fuse
'], Transtormer
| Profuctan indax, Time-Current
. a Loading Character-
. | Full-Load Gusrent | Cepability, lstic
. |(seutoxt page 38 | Porcentol | o,
o P Primary | Amperes
| FalLoas ree
1 ’Gurrmt‘ Spasd o
210 | 210 95 50E | Slow | 119
sR| 3R | 220 | 230 105 65E | Std. | 153
sR| 3R | 230 | 230 135 65E | Slow | 119
656 6R| 4R | 270 | 280 165 80E | std. | 153
at Inst. | Inst. | Inst, | Inst. | Inst. | Inst. | Inst. j Inst.{ 6R | 4R | 280 290 165 80E | Slow | 119
2400 or | 132 kv 2288\,3(‘“ Inst. | Inst. | Inst. | Inst. | inst. | inst. | Inst. | Inst.| 6R{ SR | 350 | 360 180 100E | Std. | 153
1500 5.5% 4160 or 210 at 0.120.12|0.12|0.11]0.12| 0.11{0.12} 0.11 6R 5R 360 380 180 100E | Slow 119
62.8 | 4150v | 013|012/ 013011 | 012|011 | 012f011]12R| 6R | 490 | 520 205 125€ | sta. | 153
at 035|033 035{0.31|034|030{033{030] 12R| 6R | 520 | 620 205 125€ | stow | 119
13.8 kv 025]0.23] 0.24]022]|0.24]| 021|024} 021|12R| 6R | 620 | 670 240 150E | std. | 153
0.62] 057|060} 055} 060|053]058}052] 12R| 6R | 650 | 800 240 | 150E | Stow | 119
034 032]033}030}|033|029}032}029|12R| 9R | 720 | — 270 | 175 | sta. | 153
0.82]076| 081|073/ 079|071/ 078|069]| 12R| 9R | 780 | — 270 | 175 | Siow | 119
6R| 4R | 210 | 210 125 80E | Siow | 119
6R| SR | 260 | 260 135 100E | Std. | 153
6R| SR | 260 | 270 135 | 100E | Slow | 119
875 Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | Inst.§ 12R 6R | 360 370 155 125E | Std. | 153
at 011|010} 011{0.10]011]009]0.10|009| 12R] 6R | 370 | 400 155 | 125E | Stow | 119
2400 or | 132 KV 2288\,3:" 0.08|0.07| 0.08 | 0.07] 0.08] 0.07| Inst.{ 0.07| 12R| B8R | 450 | 470 180 | 150E | std. | 153
2000 | 55% | “4ia0" | or [“3a0ar’| 027|025 026|024 026| 023|025/ 022| 12R| 6R | 450 | 530 180 | 150E | Siow | 119
837 | Sigov | 012|011]012[010]011[010]011] 010] 12R] 9R | 510 | 550 205 175 | std. | 153
at 0.35]| 0.32| 0.34 | 0.31] 0.34 | 0.30]| 0.33] 0.29]| 12R| 9R | 520 | 640 205 | 175E | Slow | 119
13.8 kv 017]| 016} 0.17|015]| 016/ 0.15| 0.16 | 0.14| 18R | 9R | 590 | 650 225 | 200E | std. | 153

0.51| 0.471050]| 0.45] 049|044 | 048] 043]| 18R | 9R | 620 900 225 200E | Slow | 119
039]036|038]|034(038]033]1037(033]|24R [ 12R | 770 920 285 250E | Std. | 153
1.00]0.93[(098| 089]097)|086| 095|084 24R| 12R | 910 — 285 250E | Slow | 119

6R] 5R | 210 210 106 100E | Slow | 119
12R| 6R | 290 290 125 125E | Sid. | 153

Inst. | Inst. | Inst. | Inst. | Inst. } Inst. | Inst. | Inst.| 12R | 6R | 290 300 125 125E | Slow | 119

109.3 Inst. | Inst. | Inst. | Inst. | Inst. ] Inst. | Inst.| Inst.| 12R | 6R | 350 370 140 150E | Std. | 153

at 0.11] 011|011 0.10| 0.11] 0.10] 0.11| 0.10| 12R 6R 350 390 140 150E | Slow | 119

2400 or | 132KV 2388va:>r Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | inst.| 12R | 9R | 410 | 430 165 | 175E | std. | 153
2500 5.5% 4160 or 350 at 0.18| 0.17] 0.18 ] 0.16 | 0.18| 0.16] 0.17 | 0.15]| 12R 9R 410 440 165 175E | Slow | 119
104.6 | g0y | 0.07 ] 0.07 ] Inst.| 0.08 | Inst.| 0.06] Inst.| Inst.| 18R | 9R [ 470 [ 500 180 | 200E | std. | 153

at 029} 027]0.28]025]|028}0.25] 0.27{ 0.24] 18R 9R | 480 560 180 200E | Slow | 119

13.8 kv 0.201 0.18| 0.20| 0.18] 0.19] 0.17] 0.19] 0.17| 24R | 12R | 600 660 225 250E | Std. 153

0581 053] 056]051|056]|050]054(049] 24R | 12R 630 880 225 250E | Slow { 119

0.43 (040|042 0.38| 0.42] 0.37]| 0.41| 0.36| 30R | 12R 720 960 270 300E Std. 153

1200112 1.18]1.06| 1.16] 1.03| 1.14| 1.01] 30R | 18R 930 — 270 300E | Slow | 119

12R| 6R | 230 230 95 150E | Std. | 153

Inst. | inst. | Inst. | tnst. | Inst. } Inst. | Inst. | Inst.| 12R 6R | 230 240 95 150E | Slow | 119

— — — — — — — - 12R 9R 270 270 110 175E Std. 153

Inst. [ tnst. | Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | 12R 9R 270 280 110 175E | Slow | 119

164.0 — — — — — — — — 18R 9R 310 320 120 200E Std. 153

at 900 at | Inst. | 0.03 | Inst. [ Inst. | Inst. | Inst. | Inst. | Inst.| 18R | 9R | 310 320 120 200E | Slow | 119

2400 or | 132 k¥[ 2400y or| Inst. | Inst. | inst. | inst. | Inst. | Inst. [ inst.| inst.| 24R | 12R | 380 | 400 150 | 250E | Std. | 153

3750 | 55% | “4ye0 | o7, | s20at | 017 0.15] 0.16} 0.15] 0.16 ] 0.14| 0.16 | 0.14| 24r | 12R | 390 | 420 150 | 250E | stow | 119

4160v | 0121011} 0.11{0.10{ 0.11}0.10} 0.111 0.11| 30R | 12R | 460 480 180 300E | Std. | 153

13.8 kv 041 038|041|037|040]| 036039} 0.35] 30R| 18R | 500 620 180 300E | Slow | 119
0.25|023]|024}022}|024]021|0.23|021]| 36R| 18R | 640 700 240 400E | Std. | 153
0.72| 067|070} 0.63| 0.69] 0.62| 0.68| 0.60 | 36R | 24R | 780 — 240 400E | Slow | 119
0.39|037]|039]| 035|038} 034|037 033]| 36R| 24R | 850 — 270 2-250E{ Std. | 153
1.07]099]1.05]095]1.03]092| 1.01] 0.90] 36R | 24R | 1020 — 270 2-250E| Slow | 119

® For relays not carefully calibrated at maximum three-phase secondary fault current, add or subtract (as applicable) the difference between the actual relay
time-tolerance value and the assumed tolerance value (0.07 second) to the nominal relay operating time before comparing with entries in the table. See text, page 34.

@ For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.

TABLE CONTINUED =i

Note: Refer to “How to Use the Fuse Selection Tables” on page 76 (foldout).
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Selection Guide for Transformer-Primary Fuses in Medium-Voltage
Industrial, Commercial, and Institutional Power Systems

THE FUSE SELECTION TABLES I

TABLE XV—Transformers Rated 13.2 Kv or 13.8 Kv Three-Phase—with Medium-Voltage Secondary Circuit Breakers or Class E-2 Industrial
Control Equipment—Continued

- Tie-Gurrent
| Chamcter-
L et
. T
speed | N
18R| 9r | 230 | 230 90 200E | Slow | 119
24R | 12R | 280 | 290 110 250E | Std. | 153
218.7 Inst. | Inst. | Inst. | Inst. | Inst. [ Inst. | Inst. | Inst. | 24R | 12R | 290 300 110 250E | Slow | 119
at Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | 30R | 12R | 350 350 135 300E | Std. | 1583
2400 or [13:2KV 2‘420%%3; 016014} 015|014 015|013} 015|013} 30R | 18R | 350 | 390 135 | 300E | Slow | 119
5000 | 55% | 259257 [ or [%390.0"| 0.08 | 0.08 | 0.08 | 0.08 | 0.08 [ 0.07 | Inst.| 0.07 | 36R | 18R | 470 | 500 180 | 400E | sStd. | 153
2092 | 1ed | 0.3¢4 | 0.32 (033 030|033 | 0.29|032]| 029 36R | 24R | 520 | 630 180 | 400E | Stow | 119
at 0.16 | 0.15 | 015|014 | 0.15 | 0.14 [ 0.15] 013 | 36R [ 24R | 610 | 680 205 |2-250E| Std. | 153
13.8 kv 0.51 | 0.47 | 050 | 0.45 | 049 | 0.44 | 0.48| 0.43| 36R | 24R | 620 | 900 205 |2-250E| Slow | 119
0.35]0.33 | 0.35 | 0.31] 0.34 | 0.30| 0.33| 0.30| 36R | 30R | 750 | 940 245 |2-300E| Std. | 153
0.97 | 0.90| 095|086 ]| 0041084 [092] 082} 36R|30R | 930 [ — 245 |2-300€| Slow | 119
30R | 12R | 230 | 230 90 | 300E | std. | 153
Inst. | 0.03 | Inst. | Inst. { Inst. | Inst. | Inst. | Inst. | 30R | 18R | 230 230 90 300E | Slow | 119
328.0 Inst. | Inst. | Inst. | Inst. | tnst. | Inst. | Inst. | Inst. | 36R | 18R | 310 310 120 400E | Std. | 153
at | iggoat| 014|013} 0131012 013[012]|0.13]|012| 36R | 24R | 320 [ 350 120 400E | Stow | 119
7500 | 6.5% | 2400 0r |32 KV|2400y or| Inst. | 0.04 | Inst. | Inst. | Inst. | Inst. [ inst. | Inst. | 36R | 24R | 380 | 410 135 |2-250E| std. | 153
: 4160 | .07 | 1040at | 025|024 0.251 023 | 0.25(0.22| 0.24{0.21| 36R | 24R | 390 | 420 135 |2-250E| Slow | 119
at | 4160v [ 0.17]0.16{0.17{ 0.15]| 0.16 | 0.15| 0.16| 0.14 [ 36R | 30R [ 470 [ 500 165 |2-300E| Std. | 153
13.8 kv 0.54 | 050 | 053 | 0.48 | 0.52| 0.46| 0.51| 0.45| 36R | 30R | 500 | 630 165 |2-300E| Slow | 119
0.34 | 031 033 | 0.30] 0.32| 0.29| 0.32| 0.28| 36R | 36R | 640 | 700 215  |2-400E| Std. | 153
1.01]| 094 | 0.00| 0.89| 0.98| 0.87| 0.95[ 085| 36R| 36R | 790 | — 215 |2-400E| Slow | 119
437.4 Inst. | Inst. | Inst. | inst. | Inst. | Inst. | Inst. | Inst. | 36R | 24R | 240 250 90 400E | Slow | 119
at bt el = =] = - | = | —|3R|24R| 290 | 290 100 |2-250E| Std. | 153
2400 or 132k 2244303‘3 0.07 | 0.07 | 0.07{ 0.06 | inst. | 0.06 | Inst. | Inst. | 36R | 24R | 290 | 300 100 |2-250E| Stow | 119
10000 | 65% | <4745 or |4ey o[ Inst.| 0.03 | Inst. | Inst. | Inst. [ inst. | Inst. | Inst. | 36R | 30R | 350 | 360 120 |2-300E| std. | 153
4184 | o1 0.23 | 0.21] 0.23| 020|022 0.20| 022| 0.19| 36R | 30R | 350 | 390 120 |2-300E| Slow | 119
at 0.15| 0.14| 0.15] 0.13| 0.14| 0.13| 0.14| 013 | 36R | 36R | 460 | 480 165 |2-400E| Std. | 153
13.8 kv 0.51] 047]| 050|045} 0.49| 0.44] 0.48| 0.43| 36R | 36R | 540 | 630 185 |2-400E| Slow | 119

@ For relays not carefully calibrated at maximum three-phase secondary fault current, add or subtract (as applicable) the difference between the actual relay
time-tolerance value and the assumed tolerance value (0.07 second) to the nominal relay operating time before comparing with entries in the table. See text, page 34.

® For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.

Note: Refer to “How to Use the Fuse Selection Tables” on page 76 (foldout).
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S&C Power Fuses — Types SM, SML, and SMD-20
Indoor and Outdoor Distribution (4.16 kv through 34.5 kv)

lTHE FUSE SELECTION TABLES

TABLE XVI—Transformers Rated 22.9 Kv or 24.9 Kv Three-Phase—with Medium-Voltage Secondary Circuit Breakers or Class E-2 Industrial
Control Equipment

TCC

Speed No.

200 | 200 90 30E | Slow | 119

250 | 250 120 40E | std. | 153

a78 250 | 260 150 40E | Slow | 119

at 310 | 320 185 50E | std. | 153

2400 or |22:9 kv 2388\,3:” 0.07 | 0.06 | 0.07 | 0.06 | inst.| 0.06 [ Inst. ] Inst.{ 6R| SR | 310 | 330 185 50E | Slow | 119
1500 | 5.5% 4150 or [“51pat | inst. | 0.05 [Inst. | 0.05 | Inst. | Inst. | Inst. [ Inst. | 9R | 5R | 420 [ 440 235 65E | Std. | 153
348 | 4460y 10181017018/ 016]|017]0.15[ 017 [015] 9R| 5R | 420 | 460 235 65E | Slow | 119

at 014 (013|013 [012| 013|012} 013|011 | 12R| 6R | 530 | 600 290 80E | Std. | 153

24.9 kv 039] 036|038 |035]|038[034[037]033|12R|{ 6R | 550 | 710 290 80E | Slow | 119
0.32]030{031}028|031}028{030}027}12R| 6R | 690 | 800 310 100E | Std. | 153

0.7810.73| 077 ] 0.69 | 0.76 | 0.67 | 0.74 | 0.66 | 12R | 6R | 700 — 310 100E | Stow | 119

6R| 4R | 230 | 240 a5 50E | Std. | 153

6R | SR | 230 | 240 135 50E | Slow | 119

9R | 5R | 300 | 320 175 65E | Std. | 153

50.4 Inst. | Inst. | Inst. | Inst. | Inst. | Inst.{ Inst. | inst. | 9R 5R | 310 320 175 65E | Slow | 119

at Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | Inst. ] 12R 6R -| 380 410 215 80E | Std. | 153

229kv| 480at 1 014|0.13} 014012} 014]|012|013]|012|12R| 6R | 400 | 420 215 80E | Slow | 119

2000 | 55% 2‘12%5” O, [P4%vorl 012 f011] 011|010 f0.11]010f 011|010 12R | 6R | 470 | 540 230 | 100E | Std. | 153
: 0.34 ] 032|034 |030|033]030]032[029|12r| erR | 500 | 600 230 | 100E | Siow | 119

24_"9th 4160v | 31| 020 0.30| 027 | 0:30| 0.26 | 0.29 [ 026 | 18R | 12R | 710 | 800 270 125E | Std. | 153

0.73| 068| 0.72| 065| 0.71| 0.63| 069|062 | 18R | 12R | 760 | — 270 | 125E | Slow | 119

0.54] 051 053} 048] 053|047 051]|046]| 24R [ 12R | 900 | — 310 | 150 | std. | 153

129 1.19| 1.26 | 1.14| 124} 111|122 1.08| 24R | 12R 1120 | — 310 | 150 | Slow | 119

6R| 5A | 190 | 190 105 50E | Slow | 119

R | sR | 250 | 250 120 65E | Std. | 153

9R | sA | 250 | 250 140 65E | Slow | 119

63.0 12R| 6R | 300 | 310 175 80E | std. | 153

at inst.| 0.03 | tnst. | Inst. | inst.] Inst. | inst. | inst. | 12R| &R | 310 | 330 175 80E | Slow | 119

2400 o | 229 kv zﬁggva:)r inst. | 0.03 { Inst. | Inst. | inst.| inst. | tnst. | inst. | 12R | e/ | 370 | 400 185 | 100E | std. | 153
2500 | 55% |“ia0"| or |%3s0ar’|017]0.16]0.17] 015 0.16| 0.15] 0.16 | 0.14| 12R | 6R | 400 | 420 185 | 100E | Slow | 119
58.0 | Jieov | 0-17]0.16]0.17] 0.5 0.16] 0.15[ 0.16 | 0.14| 18R | 12R | 550 | 600 215 125 | std. | 153

at 0.44( 0.41] 043 ] 0.39| 0.42| 0.38[ 0.41| 037 | 18R [ 12R | 560 | 730 215 125E | Slow | 119

249 kv 0.31| 029|031 028|030]|027[030]026]24R| 12R | 700 | 760 250 150E | Std. | 153

075] 070/ 074 ] 067] 0.73| 065/ 0.71) 063 24R | 12R | 720 | — 250 | 150E | Slow | 119

0.421039]| 041] 037} 041 036|040 0.36] 30R | 12R | 800 | 950 285 | 175E | Std. | 153

1.01]0.94|099] 0.89| 098] 0.87| 0.95] 0.85] 30”R | 12R | 880 | — 285 | 175 | Slow | 119

12R| 6R | 210 | 210 110 80E | Slow | 119

12R| 6R | 250 | 250 120 | 100E | std. | 153

Inst. | Inst. | Inst. | Inst. | Inst. | inst. | Inst. | Inst. | 12R 6R 260 260 125 100E | Slow | 119

945 Inst. | Inst.| Inst. | Inst. | nst. ] Inst.] Inst. [ Inst. | 18R | 12R | 360 370 145 125E | Std. 153

at 0.10| 0.09| 0.09 | 0.08 | 0.09| 0.08] Inst.| 0.08| 18R | 12R | 360 | 380 145 125E | Slow | 119

2400 or | 229 kv 2288va:)r 0.07 | 0.07| 0.07 | 0.06 { Inst.| 0.06 | Inst. | inst.| 24R | 12R | 430 | 460 165 150E { Std. | 153
3750 | 55% | “4ias" ! or [%250707| 0.25]| 0.23| 0.25| 0.22| 0.24| 0.22| 0.24 | 0.21| 24R | 12R | 440 | 500 165 150E | Slow | 119
87.0 | Jisey | 011]011] 011 010{ 011|010 011 010 30R | 12R | 510 | 540 190 175 | Std. | 153

at 0.35| 0.33] 0.34 | 0.31| 0.34| 0.30]| 0.33] 0.30| 30R | 12R | 510 | 620 190 175E | Slow | 119

24.9kv 0.16{0.15| 0.16 | 0.14| 0.15] 0.14| 0.15) 0.13}| 30R | 18R | 580 | 630 210 | 200E | Std. | 153

0.481 0441 047]042| 046) 041]0.45}040| 30R | 18R | 610 860 210 200E | Slow | 119
0.371035] 037} 033] 036 0.32] 0.35}0.32] 36R | 24R | 750 870 260 250E | Std. | 153
0.92| 086 091] 0.82] 0.89} 0.80] 0.87 | 0.78 | 36R | 24R | 840 — 260 250E | Slow | 119
® For relays not carefully calibrated at maximum three-phase secondary fault current, add or subtract (as applicable) the difference between the actual relay

time-tolerance value and the assumed tolerance value (0.07 second) to the nominal relay operating time before comparing with entries in the table. See text, page 34.
@ For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.

TABLE CONTINUED —— =

Note: Refer to "How to Use the Fuse Selection Tables” on page 76 (foidout).

240-110 PATA BULLETIN

Page 70 of 78 S&C ELEGTRIC COMPANY - Chicago S
August 6, 1984 S&C ELEGTRIC CANADA LTD - Rexdale C




Selection Guide for Transformer-Primary Fuses in Medium-Voltage
Industrial, Commercial, and Institutional Power Systems

THE FUSE SELECTION TABLES'

TABLE XVI—Transformers Rated 22.9 Kv or 24.9 Kv Three-Phase—with Medium-Voltage Secondary Circuit Breakers or Class E-2 Industrial
Control Equipment—Continued

12R| 6R | 190 190 90 100E | Slow | 119

18R | 12R | 260 270 105 125E | Std. | 153
Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | Inst. [ Inst. [ 18R | 12R | 260 270 105 125E | Slow | 119
126.1 Inst. | Inst. | Inst. | Inst. | inst. | inst. { Inst. | Inst. { 24R | 12R | 320 340 125 150E | Std. | 153

at 0.06 | 0.06 | Inst. | 0.06 | Inst. | Inst. | Inst. | inst. | 24R | 12R | 320 | 340 125 150E | Slow | 119
229 kv| 12008t st | ynst. | Inst. | tnst. [ inst. | Inst. | inst. [ inst. } 30R | 12R | 370 | 390 140 175E | Std. | 153

5000 | 55% |240907 [“or "[2490VOrio s 1041|012 011} 012]|011{012]|010|30R | 12R | 370 | 390 140 | 175E | Slow | 119

159 | Jlaa |inst. [ 0.03 [ inst. [inst. | inst. | Inst. | inst. [Inst. | 30R | 18R | 420 | 450 155 | 200E | Std. | 153
at 0.21]0.19|0.20]0.180.20|0.18| 020 0.18| 30R | 18R | 430 | 480 155 | 200E | Slow | 119

24.9 kv 0.15]0.14 {015} 0.13 | 0.15] 0.13 | 0.14 [ 0.13 | 36R | 24R | 540 | 5%0 195 | 250E | std. | 153
0.46 0.43 | 045.| 0.41 ] 0.45 ] 0.40 | 0.44 [ 0.39 | 36R | 24R | 560 | 740 195 | 250E | Stow | 119

0.34 ] 032} 033 f030]033}0.29]|032]029]36R |30R | 660 | 750 235 | 300E | Std. | 153

0.92 | 0.86 | 0.91 | 0.82 [0.80 | 0.60 | 0.87 | 0.78 | 36R [ 30R | 800 | — 235 | 300E | Slow | 119

189.1 Inst. | Inst. { Inst. | inst. | Inst. | Inst. | Inst. | Inst. { 30R | 12R | 240 250 95 175E | Slow | 119
at — | =1 = =1 =] == —|3mr]|18r | 280 | 280 105 | 200E | Std. | 153

229 kv, 1800 @ net 1 0.05 ] inst. | 0.05 | inst. | Inst. | inst. | inst. | 30R | 18R | 280 | 280 105 | 200E | Stow | 119

7500 | 5% | 249907 or |29 O inst. | 0.03 | inst. | nst. | inst. [ Inst. | inst. | inst. | 36R | 24R | 350 | 370 130 | 250E | std. | 153

173.9 4160v 102210201021 10.19{0.211019}:021]018}36R | 24R | 350 370 130 250E | Slow | 119

at 017|015 | 016|015 [0.16 | 0.14 | 0.16 [ 0.14 [ 36R | 30R | 420 | 450 155 | 300E | Std. | 153
24.9 kv 0.51 | 0.47 | 050 | 0.45 [ 0.49 | 0.44 | 0.48 | 0.43 | 36R | 30R | 440 | 520 155 300E | Slow | 119
252.1
22391 vl 24108t 36R [ 24R | 260 | 260 95 | 250E | std. | 153
10000 | 65% |24000r [°“5.*V|2400v or| 0.07 | 0.06 | Inst. [ 0.06 | Inst. | 0.06 | Inst. | Inst. | 36R | 24R | 260 | 270 95 | 250E | Slow | 119
- 4160 | 531 o | 1390 at |inst. | 0.03 | Inst. [ inst. | inst. | Inst. | Inst. { Inst. | 36R | 30R | 310 | 320 115 | 300E | std. | 153
at | 4160v [ 021|019 [020[ 018|020 ]|0.18] 019|017 | 38R [30R | 310 | 340 115 | 300E | Stow | 119
24.9 kv

@ For relays not carefully calibrated at maximum three-phase secondary fault current, add or subtract (as applicable) the difference between the actual relay
time-tolerance value and the assumed tolerance value (0.07 second) to the nominal relay operating time before comparing with entries in the table. See text, page 34.

@ For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.

Note: Refer to "How to Use the Fuse Selection Tables” on page 76 (foldout).
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S&C Power Fuses — Types SM, SML, and SMD-20
Indoor and Outdoor Distribution (4.16 kv through 34.5 kv)

I THE FUSE SELECTION TABLES N B

TABLE XVII—Transformers Rated 33.0 Kv or 34.5 Kv Three-Phase—with Medium-Voltage Secondary Circuit Breakers or Class E-2 Industrial
Control Equipment

o | Time-Cument
o . Character-
. Infic
ating,
mperes
TCC
v | T
5R| 3R | 220 | 220 105 25E | std. | 153
5R| 3R | 220 | 220 125 25E | Slow | 119
26.2 6R| 3R | 260 | 260 160 30E | std. | 153
at | ssoat 8R| 3R | 270 | 270 | 170 30E | Slow | 119
1500 | 5.5% | 2400 0r |~ K¥[2400v or [ Inst. | inst. | Inst. | inst. | Inst. | inst. [ Inst. | inst. | 6R | SR | 350 | 360 | 215 40E | std. | 153
4160 | pe'q | 210at [0.14 1013|014 f012 013} 012 (013|012 6R | 5R [ 350 | 380 215 40E | Slow | 119
ot | 4160v 1007 [ 0.07 [ 0.07 [ 0.07 [ Inst.| 0.06 [ Inst. [tnst.| 9R | 6R | 450 | 480 265 50E | std. | 153
345 kv 034|032 0.34]0.31|0.33]|030]033|029|12R| 6R | 460 | 550 265 50E | Slow | 119
0.27 | 025|027 | 0.24 | 0.26 | 023 | 026 [0.23 | 12R | 6R | 600 | 690 340 65E | Std. | 153
0.56 { 0521 055|050 055 049|053{048]|12R| 6R | 620 | 820 340 65E | Slow | 119
6R| 3R | 200 | 200 110 30E | slow | 119
6R| SR | 260 | 260 145 40E | Std. | 153
345 Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | {nst. | Inst. 6R 5R 260 270 160 40E | Slow | 119
at — |l = == =1~=1—=1]—=1 9r| 6rR| 330 | 340 200 50E | std. | 153
2400 or 330 kv 2288\,3:” 0.11] 010|011 |010]011]009|010]|009| 9R| 6R | 330 | 340 200 50E | Slow | 119
2000 | 55% | 4180 or |“3a0ac | 009 [0.08 009|008 | 009} 008 inst. 008 12R| 6R | 440 | 470 255 65E | Std. | 153
335 | Jlsov | 024|022 024|021 |023]0211023]020/12R| 6R | 440 | 500 255 65E | Slow | 119
at 019|018 018|017 019|017 ]018]016{ 18R] 9R | 560 | 650 310 80E | std. | 153
34.5 kv 0.50 | 0.46 | 0.49 | 0.44 | 0.48 | 0.43 | 0.47 [ 042 | 18R | 9R | 580 | 820 310 80E | Slow | 119
0.41|038| 040|036 039|035]038(034|18R|12R | 740 | 860 335 100E | std. | 153
0.96 | 089 | 094 | 0.85 | 0.92| 0.82 | 0.90 | 0.81 | 18R | 12R | 750 | — 335 100E | Slow | 119
6R| 5R | 210 | 210 130 40E | Slow | 119
9R| 6R | 260 | 260 140 50E | Std. | 153
43.7 Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | Inst. {Inst. | OR | 6R | 260 270 160 50E | Slow | 119
at tnst. | Inst. | Inst. | Inst. [ Inst. | (nst. | Inst. | Inst. [ 12R | 6R | 340 350 205 65E | Std. | 153
2400 or [33.0 kv nggva;r 0.09 | 0.08 | 0.09 | 0.08 | 0.09]| 0.08 | Inst. | 0.08 | 12R | 6R | 340 | 360 205 65E | Slow | 119
2500 | 55% |“41a0’ | o |“a50a | 009|008 0.08(008]|0.08|007]inst.|007 | 18R | 9R | 420 | 470 250 80E | std. | 153
41.8 | i60v | 025} 024 025(022]|025|022(024]021|18R| 9R | 440 | 490 250 80E | Slow | 119
at 0.21 020021019021} 0181020]018] 18R | 12R | 540 | 610 270 100E | std. | 153
34.5 kv 0.50 ] 0.47 | 0.49| 0.44 | 0.49{ 0.43 {047 | 042 18R | 12R | 570 | 770 270 100E | Slow | 119
0.50 | 046 | 0.49 | 0.44 | 0.48] 0.43 | 047 | 0.42 | 30R | 18R | 800 [ 920 310 125 | Std. | 153
110 1.02| 1.08| 097 | 1.06| 095 | 1.04] 093 | 30R| 18R | 950 | — 310 125€ | Slow | 119
9R| 6R | 180 | 180 95 50E | Slow | 119
12R| 6R | 230 | 230 105 65E | Std. | 153
12R| 6R | 230 | 230 135 65E | Slow | 118
656 18R| 9R | 280 | 280 165 80E | Std. | 153
at inst. [ Inst. | inst. | Inst. | Inst. | Inst. | Inst. | Inst. | 18R | 9R | 280 300 165 80E | Slow | 119
2400 or [33.0 kv 2388va;r inst. | Inst. | tnst. | inst. | Inst. | Inst. [ inst. | inst. | 18R [ 12R | 350 [ 360 180 100E | Std. | 153
3750 | 55% [“41a0" | or [“a3g%er| 015|014 014|013 | 0.14| 0.13 | 0.14 | 0.12| 18R | 12R | 360 | 380 180 100E | Slow | 119
628 | 3750y |0.14)013]0.14[013]0.14| 012 014|012 30R | 18R | 500 | 540 205 125€ | std. | 153
at 039|036 0.38 | 0.34 | 0.38| 0.330.37 | 033} 30R | 18R | 510 | 630 205 | 125€E | Slow | 119
34.5 kv 0.281026]028|025]|027]024]{027|024]36R| 18R | 640 | 690 240 | 150E | std. | 153
0.68 | 063| 0.66 | 0.60 | 0.65| 0.58 [ 064 | 057 | 36R | 18R | 660 | — 240 150E | Slow | 119
0.37 | 0.35| 0.37 | 0.33 | 0.36 | 0.32 | 0.35| 0.32 | 36R | 24R | 720 | 830 270 175E | std. | 153
0.93| 086 | 0.91] 082|090/ 0.80 [088|078|36R|24R | 780 | — 270 175E | Slow | 119

@ For relays not carefully calibrated at maximum three-phase secondary fault current, add or subtract (as applicable) the diffgreqce between the actual relay
time-tolerance value and the assumed tolerance value (0.07 second) to the nominal relay operating time before comparing with entriesin the table. See text, page 34.

@ For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.

TABLE CONTINUED =————

Note: Refer to “How to Use the Fuse Selection Tables” on page 76 (foldout).
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Selection Guide for Transformer-Primary Fuses in Medium-Voltage
Industrial, Commercial, and Institutional Power Systems

THE FUSE SELECTION TABLES

TABLE XVIi—Transformers Rated 33.0 Kv or 34.5 Kv Three-Phase—with Medium-Voltage Secondary Circuit Breakers or Class E-2 Industrial
Control Equipment—Continued

dwiod | TCC

Spaed | Ho.

18R | 9R | 210 | 220 125 80E | Slow [ 119

18R | 12R | 260 | 260 135 100E | Std. | 153

Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | 18R | 12R | 260 280 135 100E | Slow | 119

875 Inst. | Inst. | inst. | Inst. { inst. [ Inst. | inst. | inst. | 30R | 18R | 360 390 155 125E | Std. | 153

at 015]|0.14]0.15]| 014 | 0151013 |0.15[0.13| 30R | 18R | 370 | 390 155 125E | Slow | 119

33.0kv| 1200at [ 011} 0.10|0.11| 010 | 0.11 { 0.09 | 0.10 | 0.09 | 36R | 18R | 450 | 500 180 150E | Std. | 153

s000 | s5% |24000r| or |2400vor|0.34]03110.33|030/033/0.29|032 (028368 | 18R | 460 | 530 180 150E | Slow | 119
. 4160 | 83.7 | 690at | 0.16 1 0.15|0.16 | 0.15 | 0.16 | 0.14 | 0.16 | 0.14 | 86R [ 24R | 520 | 570 205 175E | Std. | 153
at 4160v | 0.46 | 0.43 | 0.46 | 0.41 | 0.45 | 0.40 | 0.44 | 0.39 | 36R | 24R | 530 | 680 205 175€ | Slow | 119

34.5 kv 022021]022]020}022]019[021|019]36R|24R | 610 | 680 225 200E | Std. | 153

062|058 [061|055|060]054]|059]{053[36R|30R | 630 | 960 225 200E | Slow | 119

0.47 1 0.44 | 0.46 | 0.42 | 0.45 | 0.40 { 0.44 | 0.40 | 36R | 30R | 800 | 970 285 250E | Std. | 153

1211121119107 | 117 {104 |1.14 | 1.02]| 36R [ 36R | 900 — 285 250E | Slow | 119

30R | 18R | 240 | 240 100 125€ | std. | 153

Inst. | 0.03 | Inst. | Inst. | inst. | Inst. | inst. [ Inst. | 30R | 18R 240 250 100 125E | Slow | 119

Inst. | Inst. | Inst. | Inst. | Inst. | Inst, | Inst. | Inst. | 36R | 18R | 290 300 120 150E | Std. | 153

131.2 011}011}011}010]|011]010}011}010|36R | 18R | 300 | 310 120 150E | Slow | 119

at inst. | 0.04 | Inst. | Inst. | Inst. | Inst. | Inst. | Inst. | 36R |{ 24R | 340 | 350 135 175 | Std. | 153

33.0kv| 1800at [ 019|018 | 0.19| 017|019 |017 | 0.18 | 0.16 | 36R | 24R | 350 | 360 135 175E | Slow | 119

7500 | 6.5% 2‘}‘(1’%5" s 214&08’;' 0.08 | 0.08 | 0.08 | 0.07 | 0.08 | 0.08 | Inst. | 0.07 | 36R | 24R | 390 | 410 150 | 200E | std. | 153
- | 41605 | 0-30| 028 | 0291027029 |026|028]|0.2536R | 30R | 390 | 420 150 200E | Slow | 119

34.5 ky 0.26 | 0.25 ] 026 023|026 }023]|025}022]|36R|30R | 500 | 530 190 250E | Std. | 153

084 059}063}056|062{055}060}054;36R|36R | 500 | 610 190 250E | Slow | 119

0.47 | 043} 046|041 ]0.45 040|044 ]039] 36R | 36R | 610 | 680 225 300E | Std. | 153

125|116 1.22| 1.11 | 1.21 [ 1.07 | 1.18 | 1.05| 36R | 36R | 680 — 225 300E | Slow | 119

36R | 24R | 250 | 260 100 175E | Std. | 153

175.0 Inst. | 0.03 | Inst. | Inst. | Inst. | Inst. | Inst. [ Inst. | 36R | 24R | 260 260 100 175E | Slow | 119

at 2410 at | Inst. | Inst. | Inst. | inst. | Inst. | Inst. { Inst. | inst. | 36R | 24R | 290 300 .110 200E | Std. | 153

10000 | 650 |24000r |330K¥12400v or| 0.10 | 0.09 | 0.10 [ 0.09 | 0.10 | 0.09 | 0.09 | 0.08 | 36A | 30R | 290 | 300 110 | 2008 | Slow | 119
: 4160 | ;o7 4 | 1390at | 0.07|0.07 | 0.07 { 0.06 | Inst. | 0.06 | Inst. | Inst. | 36R | 30R | 360 | 380 140 250E | Std. | 153
at | 4160v [ 028 (026|028 0.25|028|0.25[027(024|36R|36R | 370 | 390 140 250E | Slow | 119

34.5 kv 0.22]021|022]020(022]|019]|021|0.19| 36R | 36R | 440 | 460 170 300E | Std. | 153
0.6710.62|066|059[065]|057]063[056[36R|36R [ 460 | 550 170 300E | Slow | 119

® For relays not carefully calibrated at maximum three-phase secondary fault current, add or subtract (as applicable) the difference between the actual relay
time-tolerance value and the assumed tolerance value (0.07 second) to the nominal relay operating time before comparing with entriesin the table. See text, page 34.

® For delta grounded-wye connected transformers with the neutral grounded through an impedance, the values in the “delta delta” column apply.

Note: Refer to “How to Use the Fuse Selection Tables” on page 76 (foldout).
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S&C Power Fuses — Types SM, SML, and SMD-20
Indoor and Outdoor Distribution (4.16 kv through 34.5 kv)

I THE FUSE SELECTION TABLES

TABLE XVIlII—Primary Fuse Ratings (with SM Refill Units or SMU-20 Fuse Units)

- ; , ; | Sym. 2 | Asym.
16n 2.4 720E® | 37 500 60 000 720E@ | 37 500| 60 000
: 2.4/4.16Y 720E® | 37 500 60 000 720E@ |37 500 | 60 000
704 24 200E | 17 20027 500 720E® | 28 000 44 500 720E® | 28 000| 44 500
: 2.4/416Y |200E |17 200]27 500 720E® | 28 000 | 44 500 720E® | 28 000] 44 500
° 400E |34 600| 55 000
12 200E | 12 500 [ 20 000 | 200E { 14 000 | 22 400 |200E |14 000 | 22 400 | 720E® | 25 000 | 40 000 400E |34 600 {55 000 | 309E g [ 34 8901 25 000
7.2/12.47Y | 200E | 12 500|20 000 | 200E | 14 000 |22 400 | 200E | 14 000 |22 400 | 720E® | 25 000 | 40 000 400E |34 600 |55 000 | 400E _ |34 600 55 000
1440 720E®| 25 000 40 000
’ ° 400E _ | 34 000 54 000
7.62/13.2Y | 200E | 12 500|20 000 | 200E | 14 000 22 400 | 200€ | 14 000 [ 22 400 | 720E® | 25 000 [40 000 400E |34 000 | 54 000| $90E o | 32 200124 600
400E {34 000] 54 000
( ]
13.8 200E | 12 500{20 000 | 200E | 14 000 | 22 400 | 200€ | 14 000 | 22 400 | 720E® | 25 000 [40 000 400E | 34 000 |54 000| $90E o | 34 S90( 53 50
7.2/12.47Y | 200E|12 50020 000| 200E | 12 50020 000 200E | 12 500|20 000|300 |20 000]32 000 300E |20 000 |32 000
7.62/13.2Y | 200€ 12 50020 000 200€ [ 12 500 | 20 000 | 200E | 12 500| 20 000 | 300E |20 000 |32 000 300E |20 000 |32 000
138 |200E|12 500|20 000|200E | 12 500|20 000 |200E | 12 500|20 000 | 300E |20 000|32 000 300E |20 00032 000
25 23 200E| 9 400|15 000 200€ | 12 500( 20 000 | 200E | 12 500 |20 000 | 300E |20 000 {32 000 300E |20 00032 000
14.4/24.9Y |200E| 9 40015 000]200€|12 50020 000|200 |12 500|20 000|300E |20 000|32 00O 300E |20 000]32 000
14.4/24.9v#| 200€ | 12 500{ 20 000

20/34.5Y§ 200E | 12 500( 20 000
23 200€| 9 400|15 000 200E| 8 450]13 500 200E | 10 000| 16 000 |300E |17 500128 00O 300E |17 500) 28 000
sast 14.4/24.9v |200€| 8 700|13 900|200E| 8 450{13 500|200E |10 000 |16 000| 300E |17 500} 28 00O 300E |17 500| 28 000
: 207345y |200E| 6250|10 000 200€| 8 450|13 500|200 | 10 000|16 000 300E |17 500]28 000 300E |17 500| 28 000
34.5 200E| 6 250|10 000 200E| 8 450[13 500|200€ | 10 000| 16 000 |300E |17 500 |28 00O 300E |17 500| 28 000
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Selection Guide for Transformer-Primary Fuses in Medium-Voltage
Industrial, Commercial, and Institutional Power Systems

®
0]

%

60-hertz ratings. For 50-hertz ratings, refer to the nearest S&C Sales
Office.

Symmetrical ratings assigned are based on available symmetrical
short-circuit current at locations where the X/R ratio is 15. Higher
symmetrical ratings have been determined for these fuses where
X/R = 10 and X/R = 5. These higher ratings are set forth in the
following S&C descriptive bulletins:

Power Fuse Type : Deécﬁhﬁvé Bulletin No.
SM-4
M5 242:30
SMD-20 242-32
SM-4Z and SML-4Z
SM-58 and SM-55S 252-30
SM-20 and SML-20

* Interrupting ratings shown for SM-58 and SM-5 Power Fuses are
applicable to 4.16-kv refill units installed in 7.2-kv holders, for use
in 4.8-kv or 7.2-kv mountings, respectively.

S&C ELECTRIC COMPANY - Chicago
S&C ELECTRIC CANADA LTD - Rexdale

SML-4Z Power Fuses are not available at 7.2 kv. Interrupting
ratings shown for SM-4Z and SM-5S Power Fuses are applicable
to 7.2-kv refill units installed in 7.2-kv holders for use in 4.8-kv
mounings for system voltages through 4.16 kv.

Interrupting ratings shown for SM-4Z, SML-4Z, SM-5S, and SM-
58S Power Fuses are applicable to 14.4-kv refill units installed in
14.4-kv holders for usein 13.8-kv mountings. Interrupting ratings
shown for SM-20 and SML-20 Power Fuses are applicable to 14.4-
kv fuse units installed in 13.8-kv mountings.

SML-4Z and SML-20 Power Fuses are not available at 34.5 kv.

Applicable to solidly-grounded-neutral system only with fuses
connected by a single concentric-neutral cable (or directly
coupled) to a transformer or transformers, each with a wye-
grounded-neutral primary connection.

Applicable to 25-kv Overhead—Pole-Top Style only, for protection
of single-phase-to-neutral circuits (lines or transformers) only.

Parallel-fuse arrangements.

DATA BULLETIN 240-110
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THE FUSE SELECTION TABLES |

How to Use the Fuse Selection Tables

In using these tables, it is recommended that the transformer-primary
fuse be coordinated with the largest feeder protective device, rather
than the main secondary-side protective device (if any). This will pro-
vide superior protection for the transformer while maintaining the same
degree of service continuity. Accordingly, you should follow the steps
below as they apply to your largest feeder protective device. The
examples on pages 37 through 39 illustrate the use of these steps in
selecting a primary fuse.

STEP 1. Locate the appropriate table based on the secondary-side
overcurrent protective device. See page 77 for index to selection tables.

STEP 2. When using low-voltage circuit breakers: Calculate,
in percent, the ratio of the highest feeder circuit breaker short-time or
instantaneous pickup current* to the transformer secondary full-load
current.

When using low-voltage current-limiting fuses: Calculate, in
percent, the ratio of the highest feeder fuse ampere rating* to the
transformer secondary full-load current.

When using “R” rated fuses in Class E-2 high-voltage
industrial control equipment: Proceed to Step 3.

When using medium-voltage circuit breakers: Calculate, in
percent, the ratio of the highest feeder circuit breaker overcurrent relay
pickup current* to the transformer secondary full-load current.

STEP 3. When using low-voltage circuit breakers: Enter the
table in the “Low-Voltage Secondary Circuit Breaker . ..” column
containing the clearing time corresponding to the short-time delay or
instantaneous setting, and circuit breaker application (i.e., feeder or
main). Select the first line containing an entry equal to or larger than the
value calculated in Step 2.1®

When using low-voltage current-limiting fuses: Enter the
table in the “Low-Voltage Secondary Current-Limiting Fuse . ..”
column corresponding to the fuse manufacturer and fuse application
(i.e., feeder or main). Select the first line containing an entry equal to or
larger than the value calculated in Step 2.1

When using “R” rated fuses in Class E-2 high-voltage
industrial control equipment: Enter the table in the “High-
Voltage Industrial Control Equipment . . .” column corresponding to
the secondary voltage of the transformer. Select the first line containing
an entry equal to or larger than the largest control equipment fuse
rating.

When using medium-voltage circuit breakers: Enter the table
in the “Medium-Voltage Secondary Circuit Breaker . . .” column per-
taining to the range of relay pickup currents encompassing the value
calculated in Step 2, and in the specific column corresponding to the
relay characteristic. Select the first line containing an entry equal to or
larger than the nominal relay operating time at maximum three-phase
secondary fault current.§

STEP 4. In the line selected in Step 3, and in the “Transformer
Protection Index . . .” column corresponding to the transformer con-
nection, determine the Transformer Protection Index (TPI). If there is
no TPI in this line, choose a smaller primary fuse ampere rating as
described below. Compare the TPl to the entries listed in Table XIX,
below, corresponding to the transformer connection and impedance.

Entries greater than or equal to the TPlindicate the fault types for which
*  Alternately, the main secondary-side protective device can be used in this step if it is
deemed necessary for the transformer-primary fuse to coordinate with the main
secondary-side device instead of the largest feeder device.

T The entries listed in the columns for feeder applications are based on the coordination
requirements for delta grounded-wye connected transformers. For grounded-wye
grounded-wye or delta delta connected transformers, the tables may be used as described
above by first dividing the value calculated in Step 2 by 1.15.

o For this purpose, treat low-voltage fused circuit breakers as circuit breakers with instan-
taneous settings.

§ The entries listed are based on the coordination requirements for delta grounded-wye
connected transformers. For grounded-wye grounded-wye or delta delta connected trans-
formers, the tables may be used as described above by first dividing the nominal relay
operating time at maximum three-phase secondary fault current by 1.05 for Inverse and
Very Inverse relays, or by 1.13 for Extremely Inverse relays.

5 S&C ELECTRIC COMPANY - Chicago
[: S&C ELECTRIC CANADA LTD - Hexdale

transformer protection is provided in accordance with the transformer
short-time characteristic curve. If protection is not provided for one or
more of the fault types listed, you may wish to select a smaller primary
fuse ampere rating to obtain a smaller TP, as follows:

When using low-voltage circuit breakers: Lower the short-
time or instantaneous pickup current by using a lower short-time or
instantaneous setting (e.g., 2X instead of 4X). Return to Step 2.—
And/Or—Use a lower short-time delay setting (i.e., “intermediate”
setting instead of “maximum” setting), or use a high-level instantaneous
setting, if available, in addition to a short-time delay setting (allowing use
of the “Instantaneous” columns in the fuse selection tables). Return to
Step 2.

When using low-voltage current-limiting fuses: Use a low-
voltage fuse with a lower ampere rating or from a different manufac-
turer. Return to Step 2.

When using “R” rated fuses in Class E-2 high-voltage
industrial control equipment: Use a fuse with alower “R” rating.
Return to Step 3.

When using medium-voltage circuit breakers: Lower the
relay time-dial setting. Return to Step 3.—Or—Lower the relay pickup
current. Return to Step 2.—Or—Use a different relay time-current
characteristic. Return to Step 3.

If the above procedures do not produce complete coordination
between the primary fuse and the main secondary-side protective
device, it is suagested that you reconsider your coordination require-
ments as described on pages 25 through 27.

STEP 5. In the line selected in Step 4, and in the column headed
“Loading Capability . . .,” verify that the listed value is sufficient for
your application. If not, read down the table in this column, stopping in
the first line containing an adequate loading capability value. Verify that
the entries in the secondary-side protective device ratings or settings
columns and the “Transformer Protection Index . . .” columns are still
acceptable. If not, try the next line down in this column, or you may wish
to consider reducing your loading requirement.

STEP6. The primary fuse ampere rating and time-current characteris-
tic shown in the line selected above are those recommended for your
application.

STEP 7. Verify that the primary fuse selected in Step 6 coordinates
with the upstream protective device. See text, page 27.

STEP 8. To select the type of primary fuse (i.e., SM-4, SM-4Z,  SM.5,
SM-5S, SMD-20, SM-20, etc.), refer to Table XVIIl on page 74. Based on
the fuse location (i.e., indoor or outdoor), system voltage, interrupting
duty, and maximum continuous current, note the power fuse types that
can be used. Your local S&C Sales Office will help you make the most
economical selection.

TABLE XIX—Secondary Fault Currents®

U P . . ine
. . . o K ypes of
Transformer | | i rcent of
- Connection .. Impedance pd Current
4% 2500% 2180% 2500%

- 5.5% 1820 1580 1820

5.75% 1740 1510 1740

6.5% a 1540 1340 1540

8% 500 1250 1090 1250

4% 2180 2500

5.5% 1580 1820

—_ Not Not

INTAN| S| et s 1310 | 10

8% 1090 1250

4% 580 1450 2500 2500

5.5% L] 1050 1820 1820

A_% 5.75% 400 1010 1740 1740

6.5% L] 890 1540 1540

8% 230 730 1250 1250

@ Reflected to primary lines.
@

Commonly accepted arcing-fault-current values for secondary-switchboard and other
nearby faults. See text, page 14.

B For transformers with medium-voltage secondaries (2.4 kv or 4.16 kv), the entries in the
“¢-Grd” column apply.
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Selection Guide for Transformer-Primary Fuses in Medium-Voltage
Industrial, Commercial, and Institutional Power Systems
THE FUSE SELECTION TABLES |
TABLE XX—Index to Selection Tables
___ Transtormer Rating (Selt Caoled)
K Three Phase |
300 thru 750 4%
750 5.75%
1000 4%
4.16 1000 5.75% v 40 and 41 1X 50 thru 52 — -
1000 8%
1500 4%
1500 thru 3750 5.75%
300 thru 750 4%
750 5.75%
1000 4%
1000 5.75% \ 42 and 43 X 53 thru 56 — —
1000 8%
12.0-12.47
1500 4%
1500 thru 3750 5.75%
1500 thru 5000 5.5%
7500 and 10000 6.5% - - - - XV 66 and 67
300 thru 750 4%
750 5.75%
1000 4%
1000 5.75% \Y| 44 and 45 X 57 thru 59 — —
13.9-13.8 1000 8%
1500 4%
1500 thru 3750 5.75%
1500 thru 5000 5.5%
7500 and 10000 6.5% - - - - XV 68 and 69
300 thru 750 4%
750 5.75%
1000 4%
1000 5.75% Vil 46 and 47 Xl 60 thru 62 — —
1000 8%
22.9-249
1500 4%
1500 thru 3750 5.75%
1500 thru 5000 5.5% _
7500 and 10000 6.5% - - - xvi 70and 71
300 thru 750 4%
750 5.75%
1000 4%
1000 5.75% VHI 48 and 49 X 63 thru 65 — —
1000 8%
33.0-34.5
303 1500 4%
1500 thru 3750 5.75%
1500 thru 5000 5.5% _ - . B Vil 72 and 73
7500 and 10000 6.5%

Note: See over for “How to Use the Fuse Selection Tables” on page 76. For your
convenience, these instructions should be left folded out for ready reference while
using the fuse selection tables.
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