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1. Scope
This standard covers the requirements for 27 kV, SMU-20, Type E fuses and end fittings.
This standard applies to the following Seattle City Light (SCL) stock numbers:
Stock No. Type
684721 1E
684727 15 E
684729 30E
684731 50 E
684737 200 E
682587 Upper and lower end fittings
2. Application
SMU-20 power fuses, with end fittings, are used with SMD-20 overhead cutouts in unit
and industrial stubstations.
S&C Electric Company (S&C) uses “E” ratings to designate slow-speed fuses. Cooper
Power Systems (Eaton) uses the “SE” rating to designate the same fuse. S&C refers to
the fuses as SMU-20, whereas Eaton refers to them as CMU-20.
When installed on pole-top locations on distribution feeders, the fuse operates promptly
to limit the stress on electrical systems due to short circuits. It provides isolation for the
faulted circuit, limiting the size of the interrupted service area.
When installed on the primary side of a pole-mounted transformer on a distribution
feeder, the fuse detects and interrupts all faults. Faults are detected and interrupted
regardless of whether the fuse is located on the primary or secondary side of the
transformer and regardless of the transformer winding connections.
Fuses are also well-suited for protection of pole-top or station capacitor banks.
For fuse time-current characteristics curves, see Appendix A and B.
Standard Coordinator Standards Engineering Supervisor Division Director
Muneer Shetab John Shipek Andrew Strong
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3. Industry Standards

Fuses and accessories shall meet the applicable requirements of the following industry
standards:

IEEE Std C37.40; IEEE Standard—Service Conditions and Definitions for High-Voltage
Fuses, Distribution Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches,
and Accessories

IEEE Std C37.41; IEEE Standard-Design Tests for High-Voltage Fuses, Distribution
Enclosed Single-Pole Air Switches, Fuse Disconnecting Switches, and Accessories

IEEE Std C37.42; IEEE Standard-Specifications for High-Voltage Expulsion Type
Distribution Class Fuses, Cutouts, Fuse Disconnecting Switches and Fuse links

IEEE Std C37.46; IEEE Standard—Specifications for High-Voltage Expulsion and Current-
Limiting Type Power Class Fuses and Fuse Disconnecting Switches

IEEE Std C37.48.1; IEEE Standard—Guide for the Operation, Classification, Application,
and Coordination

4. Requirements

Fuses shall meet the requirements shown in Table 4a.

Table 4a. Requirements

Overall design

Suitable for outdoor use

Top and bottom terminals Suitable for use with S&C 3090 and Eaton CMU3095 outdoor
end fittings

Fuse type Expulsion

Speed Slow speed — Type “E” or “SE”

Operation action Dropout

Element type Silver

Interrupting medium Boric acid

Color Gray

Fuse tube material

Reinforced fiberglass or equivalent, UV resistant

Rated maximum voltage 27 kV
Maximum interrupting current, rms, 12.5

symmetrical (kA)

Fuse shall have current ratings as shown in Table 4b.

Table 4b. Fuse Current Ratings

Type Continuous Current (A)
1E 1

15E 15

30 E 30

50 E 50

200 E 200
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5. Marking

Fuse units shall be marked according to the requirements of IEEE
which includes:

Manufacturer name or symbol
Manufacturer type or identification
Rated current

Rated maximum voltage

Rated minimum interrupting current
Rated maximum interrupting current
Rated frequency

Identifying date code (month and year)

C37.42, Section 10.2,

6. Packaging

Fuses and end fitting sets shall be packaged individually to prevent damage during

shipping, handling, and storage.

Shipping containers shall be legibly marked with the SCL purchase order number.

7. lIssuance
Stock Unit: EA

8. Approved Manufacturers

Continuous

Stock No. Type Current (A) Cooper Catalog No. S&C Catalog No.
684721 1E 1 - 703001

684727 15E 15 CMU713015 713015

684729 30E 30 CMU713030 713030

684731 50 E 50 CMU713050 713050

684737 200 E 200 CMU713200 713200

682587 Upper and lower end fitting set CMU3095 3090

9. Sources

Fusing Equipment Catalog Data CA132038EN; “CMU Medium Voltage Power Fuses,”

October 2015

Descriptive Bulletin 242-32; “SMD-20 Power Fuses: Outdoor Dis
through 34.5 kV),” April 2020

tribution (14.4 kV

Shetab, Muneer; SCL Standards Engineer, originator, and subject matter expert for

6840.30

Specification Bulletin 242-31; “Type SM-4, SM-5, SMD-20, and SMD-40 Power Fuses:

Outdoor Distribution (14.4 kV through 34.5 kV),” August 2020

TCC R240-91-151, Cooper Power Systems; Time-Current Chara
Minimum Melt Slow “E” Speed

TCC R240-91-157, Cooper Power Systems; Time-Current Chara

cteristics Curves;

cteristics Curves; Total

TCC 119-2, S&C Electric Company; Minimum Melting Time-Current Characteristic

Curves; SMU Fuse Units — S&C Slow Speed
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TCC 119-2-4, S&C Electric Company; Total Clearing Time-Current Characteristic
Curves; SMU Fuse Units — S&C Slow Speed

Stock Catalog Page 68-7; July 29, 2008



Standard Number: 6840.30

Superseding: New
Effective Date: September 13, 2021
Page: 50f 8

Seattle City Light
MATERIAL STANDARD
Fuses, 27 kV, SMU-2, Type E

Appendix A. Eaton (Cooper Power Systems) TCC Fuse Curves

Time-Current Characteristics Curves: Minimum Melt Slow “E” Speed
TCC Number: R240-91-151

CURRENT IN AMPERES
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Time-Current Characteristics Curves: Total Clear Slow “E” Speed
TCC Number: R240-91-157
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Appendix B. S&C Electric Company TCC Fuse Curves

Minimum Melting Time-Current Characteristic Curves: SMU Fuse Units — S&C Slow Speed

TCC Number: 119-2
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CURRENT IN AMPERES.

Minimum Melting Time-Current Characteristic Curves

SMU Fuse Units-S&C Slow Speed

BASIS-These fuse unirs ave tested in accordance with the procedures
deseribed i [EEB Standard G741, and they are rated to comply with
1EEE Stadanl C57.46. As reguired by these standsrds, tie miniu
nslting currsnt iy ol less Ui 200% ol [use-unit ampere caliog, and e
it telling eurves are hased v Lests sturling witl e Luse unit at
autambizt leapersture of 25°C (TFF} and w initial load
CONSTRUCTION Fusihlo cloments ars silver, holieally cailed, and of
salderloss camseruction.

TOLERANCES Curves are plotted to minimum test points. Maximum
varigtions expeessed in cwerenl values are pluy 10%

APPLIGATION-As with all Ligh-voltage fuses, these fuse units are
intended to ac wdate overloads, not to interrupt then, Accordingly,
they feature fusible elements designed with  minimum melting current
b 2074 of the [use-unit anpere rating (for fse uits ated 100 amperss
s Ded? or 200% of e Juge-unib ampers Tating (for fuse wiits raled aver
mperes). s resull, Uhese Tuse wiits have considensble peak-load
capabilities huwsver, ey slould uever be expused L lusding i sxeess
ol the peak-lusd capabilities listed in SEC Inlurmation Bulletin 242-160

Becauss Ltese [use units have silver slement construction 1ot subject
Lo damnags by aging or transient svercurrenls, s unuecsssary Lo replace
umblowen fise umits in singhe-phase of three-phase installations when one
ar mere fuse units has blown.

COORDINATION—Auy preloading reduces melting time. While this
phenonienn s espeially pronouteed i other Takes of [uses baving
it e g s rrents sppreciably Jess Uian 200% ol vting Ue sl
ol preloadiog ust nunelheless be debermined lur the S&C Luss unils
represente by hess curves (see S&C [nfonmation Bullelin 242-180) aud
aciustiments Lo Lese curves must be mule whe:

* Close courdination is required
+ Regardlessoftha proci ¢ encndi
tn temorary wverloads

thrfusannitissubjected

There are cases where the coordination requirements may be very
exacting, for example, in coordinating a transformer primary fuse with s
secandary brealeer and & sauroe.side hreaker. The: time interval hetween
the operating chararteristics of the bwo breakers may be very narcow,
Under these circumstances, an extremely short time interval must oceur
between the minimum melting and the total clearing characteristics
of the fuse.

“The Tuse units tepresented by Usse curves possess this short Ui
iuberval Featuce because—haviug 4 wendanagesble Dusible element of
pracise construction—they raquire:
< Aslitrla as W roral teloranne in melring mrrent compared tn the

30 talerance of many fnses (204 and 40% rospacrively in farms

of time)

= Novsafety-zone” or sethacl allowances

Thisnarrow time band normalkewill provide the desired coordination.
10tk sel=cted SKC Slow Sp=ed luse unit does not meet U= soordination
reyuirenents, chisck whelher the same aupers raing in (he S&C Very
Slow Speed will salisly

Somarimes a selcrad ampare Tating will fail tn meot tha roordina-
tiom requirements in any svailable speed. Tn rhis case, the selsetion of
annther ampere rating for either the protenringor proterted fsa nsnally
weill satisfy all raquiraments.

Donot assume other fuses that do not use S&C’s silver, helically coiled
fusible element can better Tesolve a impasse
s Uhe e b anuthiee ampers raling in ous of Ui SEC spwed oplions.
Such other fuses. including “time-lag® speeds, *super-slow” speeds,
and “high-surge” speeds, require the use of “safety-zone” or sethack
allowances, and they have larger sanstruerion teleranees {plus 207 in
enrrent; plus 40 in terms of tinc), The applicarion of these two factors
will give a lime interval between the sdjusted minimum melling curve
and the twtal cleard than in the case ol S&C speed options.

FUSE UNITS AVAILABLE

Fuse Unit KV Nom. Ratings Ampere Ratings
SMU-205e 14.4 and 34.5 15+ through ?00F
SMD-403 4.8 and 75 150 through 4001

‘® Thoseeuryes am alsaapplicable to a pravious SMD 20 Fuse Lnit dosign

June 3, 2019
& S&C Electric Sompany 1975-2019, all rights ressrved

TCC Number 119-2
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Total Clearing Time-Current Characteristic Curves: SMU Fuse Units — S&C Slow Speed

TCC Number: 119-2-4

CURRENT IN AMPERES
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Total Clearing Time-Current Characteristic Curves

SMU Fuse Units-S&C Slow Speed

BASIS-Thege fuse links are tested in aceordance wich the procedures
described in IEEE Standard 03741, and they are rated to comply with
[EEE Standard C: As recuired by these standards, the minimum
melting current is ot less than 200% of the fusa-link ampers racing, and
the minimum melting curves ave based on tests scartingwith the fuse link
at anambient temperature of 23°C (77°T) and no initial lead.

CONSTRUCTIGN-Fusible elemencs are silver, lielically coiled, and of
solderlass vonstruction.

TOLERANCES-Curves are plotted ro maximum rest poines. Al variations
are minus.

APPLICATION-As with all high-voltage fuses, these fuse links are
intended to accoramadate overloads, wot to interrupt them, Accordingly,
they leature [usible elemenis designed with o minimum melting current
of B00% of the fuse-link ampere rating (for fuse links rated 100 amperes
or less) or 220% of the fuse-link ampere rating (for fuse links rated over
100 amperes). A8 a result, these fuse links have considerable peak-load
capabilities; however, they should never be expossd to loading (n excess
of the peak-load capabilities lisced in S&C Iuformation Bulletin 242-190.

Becauge these fuse units havesilver element construction not subject
o damage by aging or transient overcurrents, it is unnecessary to replace
unblown fuse umits in single-phase or three-phase installations sehen one
or more fuse units has blosn,

COORDINATION-Thase curves represent the total time required for a
fnse unitto melt and incerrupt 4 faulc eurrent, and theyshould be followed
in courdination problems where fuses avs applisd ag “protecting” deviees,

Any preloading reduces melting time. With respect to the “protevted”
fuse, the effect of ing must be d i made
to ita minimum melting curve when:

1mined an
= Close coordination is required
# Regardless of the preciseness of coordination, the protected fuse is
subjected ro temporary overleads

There are cases where the coordination requirements may he very
exacting for example, in coordinating 4 transformer primary fse witha
secendary breaker and a source-side breaker. The time interval between
the aperating chararteristics of the two breakers may he very narrow.
Tnder these oir thore mnstbe an exst ttime interval
hotween the minimum melting and the total elearing characteristios of
the fuse.

The fuse nnits represenred hy these curves passess this short time.
interval feature because—having a nondamageable fusible clement of
procise sonstruction  they require:

« aslittle as 10% fetal rolerance in melting current compared to the
% tolerance of mawy fuses (20% and 10% respectively in ferms
of time)

No “safely-zone” or setback allowances

.

‘This narrow time band normallywill provide the desired eoot dination.

Ifthe selecred S&C Slow Speed fuse unir doss not meet the eoordination

i checkwhathar the same ampere rating in the $&C Staudard
Speed will satisfy.

Semeotimes a selocted ampere rating will fail to mest the
conrdination requirements in any available speed. In this case, the
selection of another ampore rating for either the proteeting or protected
fuse nsnaltywill sarisfy all roquirements.

Donot assume ather fuses that da not use S&C's silver, helieally coiled
fusible elemenr construction can berter resalve a coordination impasse
than the nse of anarhier ampere Tating in one of the &0 spocd optiens
Such other fuses, ineluding “time-lag” speeds, “super-slow” apeeds,
and “high-surge” spacds, Tequire the nse of “safoty-zane” 1 sethack
allowances, and they have larger construetion taleranees {plis 20% in
current; plns 40% in terms of rime). The application of these two factors
will give a time interval hefween the adjusted minimum melting enrve
andthe total dleating curve greater than in he rase af S&Cspeed nptions

FUSE UNITS AVAILRBLE

[ swezne |

Fuse unil kU nom. Ratings__|

75 a1d 34.5 [

Ampere ratings__|
15F thieugh 200F |

June 3, 2018
@ S&G Electic Company 1978-2019, all rights reserved

TCC Number 119-2-4




