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Table 1.-Elemsa code and characteristics of Type K fuse links (Fast).

TYPE DESCRIPTION CAT PAGE TYPE DESCRIPTION CAT PAGE

15K-1 UNIVERSAL TYPE FUSE LINK 2066A1 15K-25 UNIVERSAL TYPE FUSE LINK 2066A9
38K-1 UNIVERSAL TYPE FUSE LINK 2070A1 38K-25 UNIVERSAL TYPE FUSE LINK

15K-2 UNIVERSAL TYPE FUSE LINK 2066A2 15K-30 UNIVERSAL TYPE FUSE LINK 000273
38K-2 UNIVERSAL TYPE FUSE LINK 2070A2 38K-30 UNIVERSAL TYPE FUSE LINK

15K-3 UNIVERSAL TYPE FUSE LINK 2066A3 15K-40 UNIVERSAL TYPE FUSE LINK 2066AA
38K-3 UNIVERSAL TYPE FUSE LINK 2070A3 38K-40 UNIVERSAL TYPE FUSE LINK

15K-5 UNIVERSAL TYPE FUSE LINK 2066A4 15K-50 UNIVERSAL TYPE FUSE LINK 000277
38K-5 UNIVERSAL TYPE FUSE LINK 2070A4 38K-50 UNIVERSAL TYPE FUSE LINK

15K-6 UNIVERSAL TYPE FUSE LINK 000258 15K-65 UNIVERSAL TYPE FUSE LINK 2068A1
38K-6 UNIVERSAL TYPE FUSE LINK 38K-65 UNIVERSAL TYPE FUSE LINK

15K-7 UNIVERSAL TYPE FUSE LINK 000260 15K-80 UNIVERSAL TYPE FUSE LINK 000282
38K-7 UNIVERSAL TYPE FUSE LINK 38K-80 UNIVERSAL TYPE FUSE LINK

15K-8 UNIVERSAL TYPE FUSE LINK 2066A5 15K-100 UNIVERSAL TYPE FUSE LINK 000285
38K-8 UNIVERSAL TYPE FUSE LINK 2070A5 38K-100 UNIVERSAL TYPE FUSE LINK

15K-10 UNIVERSAL TYPE FUSE LINK 2066A6

38K-10 UNIVERSAL TYPE FUSE LINK 2070A6

15K-12 UNIVERSAL TYPE FUSE LINK 2066A7

38K-12 UNIVERSAL TYPE FUSE LINK 2070A7

15K-15 UNIVERSAL TYPE FUSE LINK 2066A8

38K-15 UNIVERSAL TYPE FUSE LINK 2070A8

15K-20 UNIVERSAL TYPE FUSE LINK 000269

38K-20 UNIVERSAL TYPE FUSE LINK

Note.-Fuse links have removable head for installation on distribution fuse cutouts.
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Table 2.-Elemsa code and characteristics of Type T fuse links (Slow).

TYPE DESCRIPTION CAT PAGE TYPE DESCRIPTION CAT PAGE

15T-6 UNIVERSAL TYPE FUSE LINK 15T-65 UNIVERSAL TYPE FUSE LINK 2068A9
38T-6 UNIVERSAL TYPE FUSE LINK 38T-65 UNIVERSAL TYPE FUSE LINK 2072A9
15T-8 UNIVERSAL TYPE FUSE LINK 15T-80 UNIVERSAL TYPE FUSE LINK 2068AA
38T-8 UNIVERSAL TYPE FUSE LINK 38T-80 UNIVERSAL TYPE FUSE LINK

15T-10 UNIVERSAL TYPE FUSE LINK 2068A1 15T-85 UNIVERSAL TYPE FUSE LINK 2068AB
38T-10 UNIVERSAL TYPE FUSE LINK 2072A1 38T-85 UNIVERSAL TYPE FUSE LINK

15T-12 UNIVERSAL TYPE FUSE LINK 2068A2 15T-100 UNIVERSAL TYPE FUSE LINK 2068AC
38T-12 UNIVERSAL TYPE FUSE LINK 2072A2 38T-100 UNIVERSAL TYPE FUSE LINK

15T-15 UNIVERSAL TYPE FUSE LINK 2068A3

38T-15 UNIVERSAL TYPE FUSE LINK 2072A3

15T-20 UNIVERSAL TYPE FUSE LINK 2068A4

38T-20 UNIVERSAL TYPE FUSE LINK 2072A4

15T-25 UNIVERSAL TYPE FUSE LINK 2068A5

38T-25 UNIVERSAL TYPE FUSE LINK 2072A5

15T-30 UNIVERSAL TYPE FUSE LINK 2068A6

38T-30 UNIVERSAL TYPE FUSE LINK 2072A6

15T-40 UNIVERSAL TYPE FUSE LINK 2068A7

38T-40 UNIVERSAL TYPE FUSE LINK 2072A7

15T-50 UNIVERSAL TYPE FUSE LINK 2068A8

38T-50 UNIVERSAL TYPE FUSE LINK 2072A8

Note.-Fuse links have removable head for installation on distribution fuse cutouts.
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Table 3.-Elemsa code and characteristics of Type F fuse links (Fractional).

TYPE DESCRIPTION TYPE DESCRIPTION

15F-0.33 STANDARD TYPE FUSE LINK 15S-1 STANDARD TYPE FUSE LINK
38F-0.33 STANDARD TYPE FUSE LINK 38S-1 STANDARD TYPE FUSE LINK
15F-0.5 STANDARD TYPE FUSE LINK 15S-2 STANDARD TYPE FUSE LINK
38F-0.5 STANDARD TYPE FUSE LINK 38S-2 STANDARD TYPE FUSE LINK
15F-0.75 STANDARD TYPE FUSE LINK 15S-3 STANDARD TYPE FUSE LINK
38F-0.75 STANDARD TYPE FUSE LINK 38S-3 STANDARD TYPE FUSE LINK
15F-1.0 STANDARD TYPE FUSE LINK 15S-5 STANDARD TYPE FUSE LINK
38F-1.0 STANDARD TYPE FUSE LINK 38S-5 STANDARD TYPE FUSE LINK
15F-1.25 STANDARD TYPE FUSE LINK
38F-1.25 STANDARD TYPE FUSE LINK
15F-1.5 STANDARD TYPE FUSE LINK
38F-1.5 STANDARD TYPE FUSE LINK
15F-2.0 STANDARD TYPE FUSE LINK
38F-2.0 STANDARD TYPE FUSE LINK
15F-2.5 STANDARD TYPE FUSE LINK
38F-2.5 STANDARD TYPE FUSE LINK
15F-3.5 STANDARD TYPE FUSE LINK
38F-3.5 STANDARD TYPE FUSE LINK
15F-4.0 STANDARD TYPE FUSE LINK
38F-4.0 STANDARD TYPE FUSE LINK

Note.-Fuse links have removable head for installation on distribution fuse cutouts.
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CORRIENTE ENM AMPERES
UR¥AS CARACTERISTICAS TIEMPO — CORFIENTE  MINIMO Y MAXIMOFARA LISTON FUSELE UNNERSAL TIRO 'F" FRAGE. ALTO IMBULSO
LOS DATOS MOSTRADOS CUMFLEN LO ESPECIFICARO EN LA NORMA MEXICEMA NMX-149/2 2008-ANCE Y LAS NORMAS AMERICANAS
IEEE/4NSI C37 41 1294, EEE/ANSI C37.42 1989 Y COM L& ESPECFICACION £.FE SCE0D-01 ENERO 2011 ANCE "ESLABONES FUSIELE
UNKERSEL FARA DISTRIBUCIONT, DESCRIPCION CORTA  EF15-F-0.33 EF27-F-033 EF35-F-033
1.-LAS PRUEBAS DE FUSION FUERON REALIZADSS CON CORRENTE ALTERNA A £0 Hz. EN BAJA TENSION CON UN FACTOR OE
POTENCIA DE 0.85, A UNA TEMPERATURA IMICIAL DE 25" CELSILS SIN PRECARGA INICIAL , ¥ CORROBORADOS EN PRUEBAS
DE INTERRUFCION TOTAL A 15,000 VOLTS REALIZADAS EN EL LAPEM DE LA G.FE, CORRIER NOMIHAL 053 AM

TENSION MECANICA 60-NEWTONS
FAMILIA 1 SERIE HOMOGENEA 4

0.33

ELEVACION DE TEMPERATURA

8'C MAXIMO

REPORTES ACEPTACION PROTOTIPOS
K 3112-07-E/1652

PLAND 20 DE 268
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Minimum melting time for universal Type “K” fuse (Fast).
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COFRIENTE EN AMPERES

CURVAS CARACTERISTICAS TIEMPO  CORRIENTE MINIMO DE FUSION PARA LISTON FUSIBLE UNIWERSAL TIPO “K* [RAPIDO]

LOS DATOS MOSTRADOS CUMPLEN LO ESPECIFICADO EN LA NOHMA MEXICANA NMX - 149/2 2008 - ANCE Y LAS N(),{gginMERICI\Nr\S

IEEEJANSI ©37.41{1994). IEEEJANSI C37.42(1989) ¥ CON LA ESPECIFICACION C.F.E. SGEDO-01 ENERO 2011 “ESL NES FUSIBLE™

PARA DISTRIBUCION", DESCRIPCION CORTA EF 15H-N EF 2/K.N EF 38K.-N N-AMPERES

1. LAS PRUEBAS DE FUSION FUFRON REALZADAS CON CORRIENTE AL TEANA A G0 Hz, TN BAIA TENSION CON UN FACTOR DE
POTENCIA DE 0.85 A UNA TEMPERATURA INICIAL DE 25" CENTIGRADOS SIN PRECARCA INICIAL. ¥ CORROBORADOS EN PRALEBAS
DE INTERRUPLION TOTAL A 15,000 VOLTS REALIZADAS EN EL LAPEM CE LA C.F.E

TENSION MECANICA 60-NEWTONS

VALORES DE ELEVACION DE TEMPERATURA

FAMILIA 1 SERIE HOMOGENEA 1

1-2-3-5.6-8-10-12-15-20 AMPS. PROBADO 20 A 6.9°C MAXIMO

ELEMES ELESTRIE MUES Gfe

FAMILIA 2 SERIE HOMOGENEA 1

25-30-40-50 AMPS. PROBADD 50 A 19.1°C MAXIMO

FAMILIA 3 SERIE HOMOGENEA 1 " REPORTES ACEPTACION PROTOTIPOS

65-80-100 AMPS. PROBADO 65A 27.4°C MAXIMO TIPOK RK3112-06E/2178 PLANO 16 DE 26
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Total clearing
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time for universal Type ‘K" link fuse (Fast).
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COFRIENTL EN AMPERES "~ s hivionlmastidis -
CUMVAS CAPACTERISTICAS TIEMIPO CORMIENTE DE INTERRUPCION TOTAL LISTON FUSIELE UNIJERSAL TIPO % (IAMDO|
LOS DATOS MOSTRADOS CUMPLEN 1O ESPECIFICADO EN LA NORMA MEXICANA NMX 149/2 2008 ANCE ¥ | AS NOMIMAS AME RICANAS
ILLLZANSTCEA1(14994), ILLEJANSI C3/.42(1909) Y CON LA LSPLCIHICACION CEL SGLOD-01 ENLHO 2011 “LSLABONLS FusIBLL"
PARA DISTHRIBUCION", DLSCRIPCION CORTALF 19K N LF 27K N LF JUK N N-AMPLRLS
1. L£S PRUEBAS DE FUSION FUERON REALLZADAS CON CORIENTE ALTETINA A 63 Hz. EN BAJA TENSION CON LN FACTOR DF
POTENCIA  DE 0,85, A UNA TEMPERATURA INICIAL DE 25° CENT GRADOS SIN PRECARGA INICIAL. Y CCRROBORADOS EN PRUEBAS
DE INTERIUPLION TUTAL A 15,000 VUL TS BEALZADAS ENEL LAPEM LE LA LEE
z| TENSION MECANICA 60-NEWTONS
#| VALORES DE ELEVACION DE TEMPERATURA
Z| FAMILIA 1 SERIE HOMOGENEA 1
¢l 1-2-3.5-6-8-10-12-15-20 AMPS. PROBADO 20 A 6.9°C MAXIMO
s FAMILIA 2 SERIE HOMOGENEA 1
:| 25-30-40-50 AMPS. PROBADO 50 A 19.1°C MAXIMO
£| FAMILIA 3 SERIE HOMOGENEA 1 - REPORTES ACEPTACION PROTOTIPOS
o 65-80-100 AMPS. PROBADO 65 A 27.4°C MAXIMO TIPOK RK3112-06E/2178

PLANO 17 DE 26
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Minimum melting time for universal Type “T" fuse link (Slow).
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CORRIENTE EN AMPE RI’:S

CURVAS CAFACTERISTICAS TIEMPO - CORRIENTE MINIMO DE FUSION PARA LISTCN FUSIBLE UNIVERSAL TIPO " T [LENTO)

LOS DATOS MOSTRADOS CUMPLEN LO ESPECIFICADO EN LA NORMA MEXICANA NMX -149/2 2008- ANCE ¥ LAS NOHMAS AMERICANAS

IEEEJANS] C37.41(1994), IEEEJANSI C37.42{1989] Y CON LA ESPECIFICACION C.F.E.SGEOD-01 ENERO 2011 “ESLABONES FUSIBLE"

PARA DISTRIBUCION®. DESCRIPCION CORTA EFISTN EF27TN EF 38T N

1.- LAS PRUEBAS DE FUSION FUERON REALIZADAS CON CORRIENTE ALTERNA A 6D Hez. EN BAJA TENSION CON UN FACTOR DE
POTENCIA DE 0.85, A UNA TEMPEHATURA INICIAL DE 25° CENTIGRADOS SIN PAECARGA INICIAL, ¥ CORROBORADOS EN PRUEBAS
DF INTERRUPCION TOTAL A 15,000 VOLTS REALIZADAS ENFL LAPEM OF LA C.F.F

RESISTENCIA TENSION MECANICA 60-NEWTONS
ELEVACION DE TEMPERATURA

FAMILIA 1 SERIE HOMOGENEA 2

6-8-10-12-15-20 PROBADO 20 A 8°C MAXIMO
FAMILIA 2 SERIE HOMOGENEA 2

25-30-40-50 AMPS. PROBADO 50 A 24.3°C MAXIMO

FAMILIA 3 SERIE HOMOGENEA 2 . REPORTES ACEPTACION PROTOTIPO
65-80-100 AMPS. PROBADO 100 A 26.6°C MAXIMO '
RK3112-08E/2177 PLANO 18 DE 26

NLORES ELECTRICE WOLWA LRe




@ Elemsa

Total clearing time for universal Type “T" link fuse (Slow).
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COFRIENTE EN AMPERES - AR
CUMVAS CARACTE RUSTICAS TIEMPO  CORIENTE DE INTF RRUPCION TOTAL LISTCN FUSIBLE UNIVERSAL TIPO " T [LENTO) ]
LOS DATOS MOSTRADOS CUMPLEN LO ESPECIFICADO EN LA NORMA MEXICANA NMX 149/2 2008 ANCE % LAS NOMMAS AME FUCANAS
IEELANS] C37. 411994, ILLLJANSI C37.4201969] % CON LA ESPLCIICACION CFE. SGLO0D-01 ENERO 2011 "ESLABONES FUSIBLE
PAHA DISTHIBUCION™. DESCRIPCION CORTA EFAST.N EF 27T N EF 38T N N-AMPLELS
1.- 125 PRUEBAS DE FUSION FUERON REALLZADAS CON CORRIENTE ALTESNA A G Hz. EN BAJA TENSION CON LN FACTOR DE
POTENCIA DE 0.85, A UHA TEMPERATURA INICIAL DE 25" CENTIGHADOS SIN PRECAHCGA INICIAL, ¥ CCHROBORADOS EN PRUEBAS
IPE INTERURUPLION TUTAL A 15,000 YOLITS REALLZADAS EN EL LAPEM LE LA L.EE
i| RESISTENCIA TENSION MECANICA 60-NEWTONS
i ELEVACION DE TEMPERATURA
H FAMILIA 1 SERIE HOMOGENEA 2 i
f| 6-8-10-12-15-20 PROBADO 20A8°C MAXIMOD
E_' FAMILIA 2 SERIE HOMOGENEA 2 i
:| 25-30-40-50 AMPS. PROBADO 50 A24.3°C MAXIMO
il FAMILIA 3 SERIE HOMOGENEA 2 REPORTES ACEPTACION PROTOTIPO
L 65-80-100 AMPS. PROBADO 100 A 26.6°C MAXIMO RK3112-06E/2177
PLANO 19 DE 26
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Proper application of fuse links requires knowledge of the system and the equipment that needs pro-
tection. For coordination purposes, the short-circuit current rating, inrush current, and load current at
the point of application must be known.

Fuse Application.

Operating variables.
The effects of the following operating variables must be considered when selecting the fuses.

1.-Preload: because the load current is not necessarily in direct proportion to the nominal capacity of
the fuse, but rather depending of the magnitude and duration of the current. Preload increases the
temperature of the fuse, thus reducing the melting time of the fuse element for all the values of the
short-circuit current.

2.-You can consider ambient temperature as the same for all the fuses in the same circuit. The ti-
me-current curves are based on testing carried out on fuses at ambient temperatures from 20° C.
to 30° C. When ambient temperature increases, melting time is reduced.

3.-The melting heat refers to the necessary heat to turn a solid in its fusion temperature to liquid in the
same temperature. Short duration short-circuit currents can provide a part of the melting heat that
can damage the fuse section, causing a partial melt - A fuse affected with this partial melting can
exhibit the characteristics of reduced melting time.
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By convention, when you apply two or more fuse links or any other production device to a system,
the device closest to the fault on the energy input side becomes the “protecting” or main fuse device,
and the closest to the energy supply is the “protected” or backup fuse device. The following diagram
depicts this situation.

Rules for Fuse application.

PROTECTED PROTECTOR

FUSE FUSE
SUBSTATION
PROTECTOR
FUSE

A special rule for the application of fuses, establishes that the maximum clearing time of the protector
fuse, must not exceed 75% of the minimum melting time of the protected fuse. This principle ensures
that the protector fuse interrupts and clears the fault before the protected fuse is affected in any way.
The 75% factor compensates for operating variables like, initial preload, ambient temperature and
melting heat.

Another important rule states that the load current at the fuse application spot must not exceed the
fuse's continuous current capacity.
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If the load current were to exceed the fuse’s capacity, the fuse can heat-up, break and cause an unne-
cessary interruption. The continuous current capacity is about 1.50 of the nominal capacity.

Criteria for coordination.

1.-The protector device must clear a transient or permanent fault before the protected device inte-
rrupts the circuit or triggers a recloser to operate.

2.-Interruptions originated by permanent faults must be restricted to the smallest part of the system
for the shortest time possible.

A simple example of coordination in a circuit is shown in the following diagram, where a substation
receives energy from a high voltage transmission line and reduces the voltage to 12.47/7.2 kv. The
energy is delivered to the client through 7200 - 12/240 V transformers.

3
1
B
H
%g =
—
S RecLo:
RECLOSER
SUBSTATION
DISTRIBUTION
TRANSFORMER
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Protector devices in this diagram are located at the coordination points. Device A is at the substation.
Devices C and H are at the feeder. Device D is at the transformer’s primary, and devices E, F and G are
fuses at the services input on the transformer’s secondary.

All devices and fuses must be selected to withstand normal load current and properly respond to a fault
current. In relation to device H, device C is the protected device.

When a fault occurs at point 1, device C must not clear, device H must intervene.

In relation to device A, device C is the protector and must clear the permanent fault current from point 2
before recloser A operates. Device B is also the protector of A and must have a similar operation as C. For
a transformer fault at point 4, device D must interrupt normal current in the rest of the system.

When a fault occurs at point 5, at a tap of the transformer’s secondary, device E must interrupt, allowing
energy to continue flowing to the transformer so that other clients of the secondary taps continue to be
serviced.

Fuse to fuse coordination. Fuse coordination can be achieved by using the time-current curves, coordi-
nation tables or rules already established by the industry through empirical methods (“Rules of thumb”).
In that order the methods given are progressively easier to use, however the empirical method doesn't
provide the preferable coordination that time-current curves or coordination tables do, but it's less work.
When coordination of a short-circuit current must be extended to the maximum range, the empirical
method is not recommended.
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Coordination studies using time-current curves for the coordination of K and T fuses in a system with
fuse A at a feeder and fuses B and C at the branches.

Time-Current Curves.

1800 150 A
2\5%0 A —>
% N
100K 65 K
B
60 A
30 A
&— 30K

—f\/

C

At each coordination point, the maximum short-circuit current in symmetric amps is shown and the nor-
mal load current. Type K fuse links are used in all fuse disconnectors.

In the following diagram, minimum melting time and maximum clearing time are shown for the fuses
that can possibly be used at the points A, B and C of the system.

The 30K fuse for 45 continuous amps, withstands the current load of 30 amps and would provide a maxi-
mum clearing time of 0.025 seconds for 1.500 continuous-current amps at point C. Minimum melting
time is not a critical factor if there’'s no need to coordinate other protective devices with the last fuse of
the branch.

Next find a fuse capable of carrying 36 amps of continuous current at point B to be coordinated with the
30 K fuse, the maximum clearing time to minimum melting time for 65K and 30K fuses is 0.025/0.032
roughly 78%, even if it's slightly greater than 75% it can be used or coordinated with the next 100K fuse.
The 100K fuse that can carry 150 amps, will successfully clear 1,800 amps of continuous current at point
A and coordinate with 65K at point B the relation between the maximum clearing time of the 65K and the
minimum melting time of the 100K is 0.054/0.082 = 38%.
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Approximate rules have been established for fuse coordination of the same type and category with
EEI-NEMA standards.

Approximate rules.

1.-Type K fuse links can provide satisfactory coordination between adjacent capacities in the same se-
ries for current values up to 13 times the capacity of the protected fuse.
2.-And for Type T up to 24 times the capacity of the protected fuse.

Approximate rules are very useful in systems where the fault current decreases proportionally in a linear
form according to approximate coordination points.

The 12 amps load current at point C suggests a 10K fuse, that will coordinate with the next fuse in the
series, of 15K, up to 156 amps. As the available fault current at point B is 150 amps, 10K and 15K fuses
will have satisfactory coordination. The requirements of the load current are also satisfied by the 15K
fuse.

A 25K fuse coordinates with a 15K up to 325 amps and coordination is achieved because the fault cu-
rrent at point A is only up to 200 amps.
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