@

April, 1977
New Information
E,D,C1971/DB

Westinghouse Electric Corporation
Switchgear Division
East Pittsburgh, PA 15112

Descriptive Bulletin
36-742

Page 1

Type CLTX
Power Euses




Page 2

Introduction

Increasing load densities and other factors
have dictated that the Electric Utility use
higher distribution voltages, larger MVA
capacity substation transformers, larger con-
ductors for feeders and shorter feeders, all
resulting in significantly higher available fault
currents throughout the distribution system.
These higher fault currents can exceed the in-
terrupting rating of various equipments in-
cluding fuse cutouts, transformer weak link
fuses, and liquid fuses. Furthermore, the max-
imum power and energy which can be trans-
ferred into an arc in a faulted transformer,
capacitor, or other types of distribution
equipment increases as available fault cur-
rent increases. Thus higher available fault
currents raise the probability of disruptive
failure in this type of equipment. To reduce
the probability of disruptive failure, itis
necessary to reduce the amount of power and
energy which can be transferred into the
faulted equipment. Since expulsion fuses
such as transformer weak links, cutouts, and
liquid fuses are essentially zero current clear-
ing devices, they allow at least the first loop
of the available fault current to flow unat-
tenuated. Consequently, they cannot reduce
the power and sub-cycle energy which can be
transferred into faulted equipment, and they
can not prevent sub-cycle disruptive failures
due to high available fault currents.

The Westinghouse CLTX is an outdoor, par-
tial range, current limiting fuse designed to
protect new or existing installations of
overhead distribution transformers or
capacitor banks from excessively high fault
currents by limiting the peak let-thru current
and energy (12t)

The CLTX, when applied correctly, can signif-
icantly reduce the energy (I2t) available to dis-
tribution equipment subjected to high mag-
nitude faults to minimize disruptive trans-
former and capacitor tank failures, prevent
line lockout due to external bushing flashover.
and improve series coordination of system
protective devices.

The CLTX fuse is designed as a back-up type
fuse to be used in series with new or existing
distribution fuses (distribution fuse cutouts,
internal weak link fuses, liquid fuse, or West-
inghouse Power fuse type DBS) when applied
to protect overhead conventional distribution
transformers, CSP transformers, capacitor
banks or line sectionalizing.

The economic advantage of using the CLTX
as a back-up fuse in series with an expulsion
or weak link type fuse is that the majority of
faults are of the low magnitude or incipient-
type transformer faults, where normally only
the low cost expulsion or weak link will melt
and clear the fault. Where higher magnitude
fault currents are imposed on the system,
which can cause a disruptive failure (cata-
strophic damage), the CLTX fuse will operate
to limit the amount of let-thru energy to'the
protected distribution equipment to low
levels.
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Benefits

The CLTX fuse offers a unique advantage in
its ability to limit the letsthru current/energy
within tolerable limits whényoperating above
its threshold cderentvalue, and in addition, it
operates in a silentihonventing mode. Re-
trofitting the ClsiX fuseyto existing installa-
tions or installing'itien new applications
greatly increases the ability of the Electric
Utility system tohandle high fault current
especially on‘alder systems where increased
loads argyoccuring. Using the CLTX energy
limijting fuseon a distribution system will
providethe user with the following benefits.

1. Better protection for OH Distribution trans-
formers'subjected to high internal fault cur-
rentsiby minimizing disruptive tank failures.

2.4l ess severe damage to distribution
equipment on bushing flashover.

3. Closer coordination between expulsion
type fuse ratings for improved circuit sec-
tionalizing and performance.

4. Does not necessitate changing fusing
practices based upon present usage, loading
or coordination requirements.

5. Visual indication of fuse operation when
used with standard distribution type cutouts
or Westinghouse power fuses type DBS, RDB.
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6. Significant reduction in transient recovery
voltage limitations associated with expulsion
fuses.

7. Improved high current interruption per-
formance without sacrificing superior low
currentclearing capabilities of standard ex-
pulsion type fuse links.

8. Significant reduction in the expulsion of
gas and the noise generated by a normal fuse
cutout operation.

9. Extended life of cutout holder by reducing
let-thru energy.

10. Prevention of line lock-out in bushing
flashover.

11. Reduction of replacement cost compared
to a general purpose current limiting fuse to
achieve the same degree of protection.

12. Retrofittable to existing installations be-
cause the CLTX back-up type fuse is generally
smaller in size than a general purpose type
current limiting fuse.



@

Operation and Coordination

The CLTX is a back-up type, current limiting
fuse with the ability to limit and clear fault
currents up to 50 KA RMS. The CLTX must be
used in series with an expulsion or liquid type
fuse to provide full range protection in the
area of low current faults and overloads.

The series expulsion type link or submersible
weak link type fuse must be coordinated with
the CLTX fuse so that the expulsion fuse will
always melt whether the series combination
is subject to a low or high current fault. This
type of coordination insures that the cutout
will always drop open to provide a positive
visual indication that a fuse operation has oc-
curred and in addition, provide additional
open gap voltage insulation.

The CLTX can be used in series with any type
of expulsion or liquid fuse providing proper
coordination is observed. At 0.01 seconds on
the time-current characteristic curve the min-
imum melting current of the CLTX fuse
should be at least 20% greater than the min-
imum melting current of the series expulsion
fuse link. See Figure 1 for typical coordination
curve and Table 1 for the proper coordination
between fuse links and the CLTX. Failure to
observe this guideline will possibly allow
miscoordination to occur which could defeat
the purpose of using the CLTX fuse. If mis-
coordinated, the following could occur:

1. The CLTX could melt and clear before the
link melted, thus losing the dropout indica-
tion of the cutout.

2. The CLTX could melt on low currents
which it is not designed to interrupt.

Normal withstand energy of the transformer
must be greater than the let-thru of the back-
up CL fuse. The true transformer withstand
value is measured in KW. seconds and the
commonly accepted value of the measure-
ment of let-thru energy of acurrent limiting
fuse is |t or ampere squared seconds. Utiliz-
ing a large back-up fuse to reduce stocks or
confusion may produce let-thru energies of:
sufficientmagnitude to seriously damage
smallertransformer KVA sizes.

Utilizing this type of coordinationptevidesfor
the low current clearing efficiency'of theex-
pulsion link and turns the high,fault¢urrent
clearing duties over to the energylimiting
capabilities of the CLTX.Jhis minimizes the
replacement costs to the ¥serbecause the
CLTX fuse generally willnot respond to trans-
former secondary faults:‘Reduced replace-
ment costs are substantiatedyby the fact that
over the years, it has beemgeported that 70 to
80% of the transformer fuse interruptions
have beengreated by‘lew current fault condi-
tions generated by either an overload condi-
tion, external§econdary line fault or an inter-
nal secondaryfault.
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Although the CLTX can be used to protect
equipment from fault currents as high as
50,000 amperes RMS symmetrical, it is
necessary in allapplications that the series
distribution fuses'beicapable of interrupting
all fault cusrents upto the level listed in Table
1. For coordination with conventional dis-
tributiontransformers (not self-protected)
and capacitonbanks, the utilities normal fus-
ing,practice can be followed but in no case
should the®T" or “K" link rating of the series
expulsiop fuse be larger than the correspond-
iINg,CLTX rating.

Fofcoordination with Westinghouse self-
protected distribution transformers (CSP-CP),
the transformer KVA rating should not exceed
the maximum rating indicated in Table 2. To
protect other manufacturers self-protected
transformers, the minimum melting time cur-
rent characteristic curve of the internal sub-
mersible link must be coordinated with the
CLTX fuse as previously described to deter-
mine the maximum transformer KVA rating
that can be protected.

Generally, most back-up type current limiting
fuses will not clear currents that melt the
element in .02 seconds or longer. This re-
duces the window of coordination to a mini-
mum and enhances the chances of miscoor-
dination which can defeat the purpose of
minimizing the probability of catastrophic
failures. Miscoordination that causes the cur-

TABLE 1. CLTX-Performance and Coordination/Data

Technical Data and Ratings

Maximum Ampere Rating
of Required Series Distribution Fuse

Dimensional Data &
Style Reference

Cutout @ Power )
Maximum Expulsion Fuse Type CSP Submersible Min. Rms.
System KV Links DBS Weak Link® Asym.
CLTX ——-————— |.C. Peakiizt Amp. Weight Leak-
KV~ Fuse Three Phase Phase Rms. Afrc Let Approx. Nema Nema K E o RTE 124090-92 GE 1.C. of in age Style
Class Rating Phase to to Amps Volt- Thru .01Sec. K T Speed Speed Link 351-2Link Kearney 9F54 Series Lbs. Distance Number
® Phase Neutral Sym. agehEnergy Melt 355-7Link  Dual Connected Inches
@ KA Kv KAZ2Sec. Amps ———— Element Expulsion
@ 0OS FS Link®
©] ® A7-B7
15 15 144 144 83 50 26 13 800 15 10 15 10 7A  C5 c7 15 C7-H7 700 35 5.18 151D930G03
A9-B9
15 25 14.4 144 8.3 50 26 50 1600 25 15 25 20 8 cs C10 30 C9-H3 1200 4.0 8.54 151D930G07
A11-B11
15 40 144 144 83 50 26 120 2800 40 25 40 30 9 Ci10 Ci16 35 C11-H11 2100 4.5 8.54 151D930G04
A7-B7
25 15 27 27 15.5 50 49 13 800 15 10 15 10 7A  C5 Cc7 15 C7-H7 700 4.5 8.54 151D930G 02
A9-B9
25 25 27 27 1856 50 49 50 1600 25 15 25 20 8 c8 Ci10 30 C9-H9 1200 5.5 1318 151D930G08
A11-B11
25 40 27 27 16.5 50 49 120 2800 40 25 40 30 9 Ci0 Ci16 35 C11-H11 2100 6.0 13.18 151D930G 05
A7-B7
35 15 40 40 23 50 75 13 800 15 10 15 10 7A C5 Cc8 15 C7-H7 700 6.0 1318 151D930G 06

@® CLTX\can be used with bank connected, single phase,
conventional or CSP type transformers if primary wind-
ings arewye connected, or conventional or CSP integrally
connected in a Delta or wye configuration. Single phase
CSPtype transformers with primary windings connected
in Delta configuration must use phase-to phase voltage
rated CLT X fuses.

® CLTX fuses must be connected in each phase.

@ See Table 2 forWestinghousetype CSPtransformerkKV A
ratings. Consulttransformer manufacturer for correct
weak link TCC and rating before using CLTX fuse.

@® Overload sensing weak link.

® Faultsensing weak link.

® Minimum RMS asymmetrical ampere interrupting current
of seriesconnected expulsion link.

® Maximum peak arc voltages. In actual practice generated
arc voltages are normally well below these limits.
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rent limiting fuse to melt on low currents that
take longer than .02 seconds will cause most
back-up type current limiting fuses to fail dur-
ing its clearing operation. The Westinghouse
back-up type CLTX fuse is designed to melt
and clear all currents that will melt the ele-
mentin 0.1 seconds or less which considera-
bly increases its coordination capabilities and
enhancesthe CLTX total clearing perform-
ance when subjected to low currents.

When the series combination of the CLTX and
fuse link operatesi it is an indication that one
of five failure situations has occurred.

1. Primary or secondary fault internal to the
transformer.

2. Secondary fault external to the trans-
former.

3. Primary bushing flashover.
4. Overloaded transformer.

5. Lighting stroke (if arresters on load side of
CLTX)

Generally, both the CLTX fuse and expulsion
fuse will melt when subjected to a primary
fault internal to the transformer or a bushing
flashover. For secondary faults, internal or ex-
ternal, and overloads which are most fre-
quent, the expulsion fuse link will melt and
clear relieving the CLTX from this duty.

For utilities that require the lineman to refuse
and close the cutout to determine if the con-
ventional distribution transformer is in oper-
able condition, it is recommended that one of
the following two procedural checks be fol-
lowed.

1. Replace the back-up current limiting fuse
with a new CLTX. If the replacement method
is utilized then the replaced CLTX can be
checked for continuity and returned to stock
or used elsewhere at a later time.

2. Remove the CLTX from service and check
for continuity. If the fuse is not open, it can be
restored to service.

When the CLTX is used to proteet a CSP'type
transformer the hot lead must be discon=
nected to remove the CLTX@nd perform the
continuity check. If the CLUIX doés not have
continuity, then the transfarmér has@xperi-
enced an internal fault and must bé replaced.
In all cases, the internal link would have
melted making it necessary to replace the
CSP transformer. Merely closing the sec-
ondary breaker should easily establish
whether the transfermer should be replaced.
An attempt to re-energize the distribution
transformer after the CLTX fuse has operated
is not recommended, never by-pass the CLTX
fuse to testithe transformer.

Voltage Rating

CLTX is availablein 8.3, 15.5 and 23 KV max-
imum voltage designs. It can be applied to
single-phase transformers, three phase banks
of single phase transformers, three phase
transformers and three phase delta,
grounded wye orungrounded wye connected
capacitor banks. The CLTX is designed and
rated for single as well as three phase appli-
cation. The voltage class used with single
phase transformers connected phase-to-
ground are also applicable to three phase
combinations connected in a grounded wye
configuration utilizing either conventional or
self-protected, single phase transformers or
integrally connected, three phase type. When
single phase self-protected transformers are
banked with the primary windings connéeted
in delta, it is recommended that a phase<to-
phase voltage rated CLTX be used. A phase-
to-ground voltage rated CLTX fusé cambe
used with three phase, integrally connected)
self-protected transformers. Wheré'single

phase transformers are connected phase-to-
phase a CLTX fuse must be connected in each
phase and can be phase-to-groundvoltage
rated.

As previously stated, the CLTX is a back-up
fuse designed to bejusediif conjunction with
a low fault current,protective device. This low
fault current protective device, normally a
protective linkiistised to withstand recovery
voltage afterthelink'and CLTX has operated.
In the eyent that the low current protective
device should fail to operate or is refused, the
CLTXqis, ablexto' withstand a recovery voltage
equal to'its maximum design voltage for a
minimum of several days due to the exclusive
weather, seal system.

When applying the CLTX to either the source
orgoad side of the distribution fuse, normal
system clearances must be maintained be-
tween phases and between energized parts
and ground.

Table 2. Maximum Westinghouse Self:Protected Transformer®

Rating Selection Chart®
Maximum Transformer Rating, KV CLTX® Max. Transf. Rating, KVA®
KV Rating Single-Phase Three- Rating Single-Phase Three-
Phase< Phase- Phase® Phase- Phase- Phase®
Neutral Phase®@ Neutral Phase
15K/10T 50 100 75
6.9 12 12 25KN5T 75 100® 12%
40K25T 100 100® 150
15K/10T 50 100 75
7.2 12.47 25K/15T 75 100® 112
40K/25T 100 100® 150
83 15K/10T 50 100 75
(15 KV Class) 762 13.2 13.2 25K/15T 75 100® 112%
40K25T 100 100® 150
15K/10T 50 100 75
7.96 138 13.8 25K/15T 75 100® 112%,
40K/25T 100 100® 150
15K/10T 50 100 75
8.32 144 14.4 25K15T 75 100® 112%
40K/25T 100 100® 150
15K/10T 100
12 20.8 25KN5T 100®
40K25T 100®
15K/10T 100
132 229 229 25K/15T 100®
40K/25T 100®
155 15K/10T 100
(25KV Class) 13.8 239 239 25K/5T 100® ®
40K/25T 100®
15K/10T 100
14.4 249 249 25K/15T 100®
40K/25T 100®
15K/10T 100
15 26 25K/15T 100®
40K25T 100®
23
(35 KV Class) 19.92 34.5 15K/10T 100®

® Transformer having an internal fuse and secondary
breaker either with or without surge arresters.

® When single phase transformers are connected phase-
to-phase, a CLT X must be used in each phase. Single phase
CSPtransformersconnected in Delta configurations must
use phase-to-phasevoltage rated CLTX fuses.

® Applies to integrally connected three phase transformers
only.

@® Ratings based on use of Westinghouse #7A or smaller
weak link for 15K/10T CLTX #8 or smaller for 25K/15T CLTX
and #9 or smaller weak link for40K/25T CLTX, in self-
protected transformer.

® The surge arrester, if any, should be connected to the
source side of CLTX.

® Maximum KVA rating limited by secondary breaker
and/or internal link rating availability.
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Figure 1 Example of Recommendation Coordination
Between CLTX and Series Expulsion Link.
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Peak Arc Voltage
and Arrester Coordination

CLTX Minimum
Voltage Clearance,
Class, KV Inches
»
X Y
15 15 25
2

Figure 2. CLTX mounted on self-protected overhead
distribution transformer

The peak arc voltage that is generated by the
current limiting fuse during a high current in-
terruption forces the current to zero before
the first natural current zero occurs. This gen-
erated peak arc voltage may create some
concern when applying a current limiting fuse
in conjunction with surge arresters. Since the
CLTX fuse utilizes a punched ribbon element,
the peak arc voltage generated by each fuse
size is dependent on the system voltage on
which the fuse is applied. As a rule of thumb,
the maximum peak voltage will not exceed 3
times the applied system RMS voltage plus
1000 volts. The CLTX is designed to comply
with ANSI. Standard C37.40 thru 48 which
limits the peak arc voltage to 26, 49 and 75 KV
for fuse maximum applied voltage ratings of
8.3, 156.5and 23 KV, respectively. When prop-
erly applied, the CLTX fuse will not sparkover
surge arresters. If the arrester is located on
the load side of the CLTX, the lightning im-
pulse strike may or may not melt'the fuse de*
pending on the arrester perfofmanceiand the
energy of the stroke. Therefore, itfis recom-
mended practice to locate'the afresterfon the
line or source side of the CLTX fuse,

When using the CLTX to protect a self-
protected overhead distribution transformer
with a tank mounted surge atrester, Figure 2
indicates the clearances necessary to re-
connect the surge arkester to the source side
of the CLTX.

Installation and Mounting

The CLTX fuse can be mounted in several dif-
ferent ways:

1. Conventional transformer with fused cut-
out. The usual method of mounting is to at-
tach the CLTX to either the source side or the
load side of the distribution fuse. The fuse can
be attached to the cutout source side (break
jaw end) in a vertical upright position as illus-
trated in Figure 3. Where overhead clearance
is at a premium, the CLTX can be mounted in
a horizontal position extending from either
side of the distribution fuse mounting provid-
ing the connector will accommodate the
CLTX fuse and the connector is keyed to pre-
vent fuse rotation.

When attaching the CLTX to the load end of
the distribution fuse mounting, the CLTX can
be mounted in an offset straight doWn,to the
rear or horizontally, extending to eitheg, side
of the mounting. Again, the connéctor must
be keyed to prevent rotation of thé fuse. See
Figure 4. When the CLTX is mounted atithe
load end of a distribution fuse, the,connecting
conductor to the transformgfand theyCLTX
fuse must be routed clear of the exhaust path
of the distribution fuseeutout. In addition, the
exhaust path and byproducts‘afinterruption
must not be direc¢ted over the CLTX fuse.

2. When protecting selfsprotected distribu-
tion transformers (€SP), the CLTX can be
connected directlyto the high voltage bush-
ing terminal(connector per Figure 2.

Figure 3. CLTX vertically mounted on source side of cutout

/&%

3. The CLTX can also be suspended from the
high voltage lead by connecting a short cable
lead to the stud using a companiof*type splic-
ing sleeve or suitable pagallel groove clamp.
The opposite end of the short conductor can
then be connectéd to'the hotline clamp which
in turn is connectedito a bail'clamp attached
to the main lineghhe spade end of the fuse is
then connected to/the cutout or transformer
bushing by the:drop line conductor.

4. When mounting the CLTX to a double
vented cutout, there is no need to replace the
expendableleap when using the 15K rating
CLTX fusesFor larger sizes, the expendable
cap.must be replaced with a solid cap when
the CLTX is mounted on the source side of the
double vented cutout. This will prevent
flashover of the CLTX by eliminating the vent-
ing©f conductive gas from the top of the cut-
out. When modifying the cutout to a single
from a double vented device, the cutout must
still be capable of interrupting all faults up
through the current values listed in Table 1.

Figure4. CLTX mounted on load side of cutout
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Mechanical Strength

The following average values have been
tested on the CLTX fuse:

1. Torque: 250 inch-pounds
2. Tensile: 2600 pounds
3. Cantilever: 175inch-pounds

Weatherseal System

A breakthrough in outdoor coating technol-
ogy has made possible a new line of West-
inghouse outdoor fuses which can remain
electrically stressed after operation. This sig-
nificant advance in protective coatings for
fuses was made possible by a unique West-
inghouse patented epoxy resin system. Ex-
tensive outdoor and accelerated life testing
has proven the superiority of this protective
system for fuses.

Pioneer work in the use of epoxy resin sys-
tems as outdoor electrical insulation was
started in Europe over 20 years ago. Shortly
afterwards U.S. electrical manufacturers and
the military started studies on outdoor expo-
sure of epoxy resin systems. The general at-
titude was a conservative approach with
much testing and evaluation of various for-
mulations. Westinghouse R&D was an early
pioneer in evaluating and testing epoxy com-
positions simultaneously outdoors and under
high voltage stress. Eight outdoor test sta-
tions were established throughout the coun-
try to obtain a variety of climatic and con-
tamination conditions. With the advent of the
cycloaliphatic epoxies weathering charac-
teristics of epoxy resin systems improved
markedly. The compositions made from this
epoxy resin have been the basis of the out-
door coatings for fuses. With these compesi-
tions it became possible to design a weather
resistant fuse which would, with a veryshigh
degree of realibility, resist the effects of outs
door weathering.
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The following tests have been performed to
verify the reliability of the coating.

1. Cycloaliphatic epoxy resin compositions
are still in good condition after 10 years in the
outdoor test rack with continuous voltage
stress applied.

2. Simulated outdoor weathering has been
conducted on this coating in the Weather-
ometer per ASTM D1499. The Weatherometer
not only exposes the sample to intense UV
radiation but periodically applies a water
spray. After exposure equivalent to five years
the fuse coating showed no significant signs
of degradation. Coatings made from this
same epoxy resin system show only a ten
percent loss in thickness after a weathefomes
ter exposure equivalent to ten years.

3. Asalt-fogchamber, which affords@acons
venient way of comparing materialsiandis,an
accelerated outdoor life test, wasusediin our
evaluation. The test indicated alprobable life
under voltage stress of moré than12 years.

These tests along with many others made
during the development pragram indicate the
fuse coating has a lofig outdoor life under
high voltage stress¢s. Undenormal condi-
tions the fusgfisinstressed and an even
longer life i§'predicted.
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2.75 Dia. —>» 66 f«—— B+03

.312 Dia. stud

r€«— 2.58 Dia. 2.08 »i= A +03
Specification Data - Dimensions, Weights and Terminal Connectors Terminal Connections
Dimensions In Inches The standard terminal is a She inch diameter
Maximum Maximum NEMA Westinghouse Ramad Approx. nsio copper-bronze stud terminal at oneend and a
KV Rating Expulsion Style Number Weight A B spade type terminal at opposite end. Spade
Link Rating Number o inlLbs. type terminals are suitable for % inch single
Fuse - Spade to Stud Tvp::m = — T bolt type connectors. All terminations are tin
151 .
8.3 (15KV Class) 25KI1ET 151D 930G 07 7795 . ‘ _ plated to accept aIL{mlnum qonpectors. Cable
40K/25T 151D 930G 04 48419 . connectors are available as indicated. ey
15K/10T 151D 0G 02 48523
15.5(25KV Class) 25K/15T 151D930G 08 70448
40K/25T 151D 0G 05 4842
23 (35KV Class) 15K/10T 151D 930G 06 48421
Fuse - Spade to Spade Type
15K/1 0T 6911D50G 03 57705
83(15KV Class) 25K/15T 6911D50G 07 57
40K/25T 6911D50G 04
15K/10T 6911D50G 024, 57704 a5 9.86 8.54
15.5 (25KV Class) 25K/16T 6911D50G 08 5.25 145 13.18
40K/25T 6911D50G05 60 14.5 13.18 T
e
23 (35K V Class) 15K/10T 720 6.0 14.5 13.18 g
=
Cable Connectors c
Type Cable Size Ramad @ 2
Parallel Groove Clamp Tin Plated Aluminum #8 thru 2/0 57679
Single Eye-Bolt Bronze Unplated #8 thru 2/0 48275

® Order CLTX from W-16 warehouse
® Order connectors from W-89 warghouse

East Pitt





