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Medium Voltage Protection up to 180 Megawatt

Generator circuits have unique characteristics that
require specially designed and tested circuit break-

ers. The IEEE developed the special industry stand- = T
ard C37.013 and amendment C37.013a-2007, to ad- - U- 3: J,
dress these characteristics. Eaton has dedicated '?;_ ';;.é‘ .‘i_:,; 1 &
years of research, design, enhancement and testing .’;g ;. L wal e L
to creating Eaton’s family of generator breakers. The = . = & *° o -
VCP-WG (drawout) and VCP-WRG (fixed) circuit . . . =
breakers meet, and even exceed, the rigorous ser- HT . s > BT T BT
vice-duty requirements for generator circuit applica- TR 'ﬂ;‘ af J ag’
tions as defined by IEEE. Eaton’s VCP-WG and VCP- %=l - 'l" l".
WRG generator breakers are available in two frame 154 ‘_‘ 4 -y 4
aly

sizes. The 29 inch frame (29 inches wide with front
cover on) has ratings up to 15 kV, 63 kA and 3000A
(4000A with forced-air cooling). The 31-inch frame
(31 inches wide with front cover on) has ratings up
to 15 kV, 75 kA and 4000A (5000A with forced-air
cooling). The 31-inch frame is also available in a
fixed version with ratings up to 15 kV, 75 kA and
6000A (7000A with forced-air cooling). Count on
Eaton’s innovative technology to handle high contin-
uous  AC current and voltage, then safely switch
through extreme out-of-phase voltages and high-
stress asymmetrical currents using “clean and
green” vacuum interruption without fail for more
than 10,000 normal operations.

29-Inch Frame—Front View, Drawout 29-Inch Frame—rear View, Drawout

Safely switch high-stress DC fault current content robustly
Versatility in application
Eaton’s generator vacuum circuit Eaton’s generator breakers inter- e Governmentand military

breakers are available in draw out rupt large short-circuit currents in a e Commercial institutions
(VCP-WG) or fixed (VCP-WRG) config- small three-pole package. Typical e Petro-chemical and process

urations to provide for superior applications include: industries
performance and versatility. Many e Electric utilities: fossil, hydro e Forestry, pulp and paper
industrial and commercial power and wind power Mining, exploration and ma-
systems now include small genera- e Packaged power plants rine
tors as alocal source of power. New e Industrial companies using com- The VCP-WG is the world’s
applications are arising as a result bined cycle/combustion turbine generator circuit breaker for
of the deregulation of the utility plants reliable and robust power gen-
industry, and the construction of eration protection.
smaller packaged power plants.
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MV Generator Circuit Breaker
IEEE C37.013a-2007

Handle high continuous current quietly and compactly

Eaton’s VCP-WG generator circuit breakers meet the strict service-duty requirements set forth by IEEE for gener-

ator circuit applications, including:

e Generator circuit configuration .
e High continuous current levels o
e Unique fault current conditions o

* Transformer-fed faults

Generator circuit configuration

The transformer and generator can be in close
proximity to the circuit breaker (see Figure 1).
Applications with high continuous current levels
require connections with large conductors of
very low impedance. This construction causes
unique fault current and voltage conditions (see
Figure 2).

High continuous current levels

Generator circuit breakers must be able to handle
high continuous current levels without overheat-
ing. VCP-WG draw out circuit breakers are de-
signed to reliably operate up to 4000A with natu-
ral air convection cooling, and up to 5000A with
suitable enclosure fan cooling during overload
conditions. VCP-WRG fixed circuit breakers are
designed to reliably operate up to 6000A with
natural air convection cooling and up to7000A
with suitable enclosure fan cooling during over-
load conditions.

Unique fault current conditions
System-source (aka, transformer- fed) faults (see
Figure 1, fault location “a”) can be extremely high.
The full energy of the power system feeds the fault,
and the low impedance of the fault current path
does very little to limit the fault current. Eaton’s
type VCP-WG generator circuit breakers are ideal
for interrupting such high fault currents because
they have demonstrated high interruption ratings
up to 75 kA, with high DC fault content up to 75%,
as proven by high power laboratory tests. Genera-
tor-source (aka, generator-fed) faults (see Figure 1,
fault location “b”) can cause a severe condition
called“Delayed Current Zero” (see Figure 2). The
high ratio of inductive reactance to resistance (X/R
ratio) of the system can cause the DC component
of the fault current to exceed 100%. The asymmet-
rical fault current peak becomes high enough and
its decay becomes slow enough that the natural
current zero is delayed for several cycles. The circuit
breaker experiences longer arcing time and more
electrical, thermal and mechanical stress during the
interruption. The IEEE standard requires verification
that the circuit breaker can interrupt under these
severe conditions. Eaton’s VCP-WG generator circuit
breakers have demonstrated their ability to inter-
rupt three-phase fault current levels up to 135% DC
content under delayed current zero conditions.

Unique voltage conditions
Very fast RRRV
Out-of-phase switching

Unique voltage conditions

Generator circuits typically produce very fast rates of
rise of recovery voltage (RRRV) due to the high natural
frequency and low impedance and very low stray ca-
pacitance. VCP-WG generator circuit breakers are de-
signed to interrupt fault current levels with very fast
RRRV in accordance with IEEE standards C37.013 and
C37.013a. VCP-WG generator circuit breakers have a
distinct ability to perform under out-of-phase condi-
tions when the generator and power system voltages
are not in sync. The voltages across the open contacts
can be as high as twice the rated line-to- ground volt-
age of the system. The IEEE standard requires demon-
stration by test that the generator circuit breaker can
switch under specified out-of-phase conditions.
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Figure 1. Generator Circuit Configuration

Generator circuits have a unique configuration. Trans-
former-fed faults (a) and Generator-fed faults (b) are
two of the unique fault current conditions the VCP-WG
and VCP-WRG are designed to handle.
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Figure 2. Delayed Current Curve

Generator-fed faults can experience Delayed Current
Zero, where the high inductance to resistance ratio of
the system can cause the DC component of the fault
current to exceed 100%.



MYV Generator Circuit Breaker

IEEE C37.0133a-2007
5 kV Class
Generator Circuit Breaker Types: VCP-WG (Drawout—DO) / VCP-WRG (Fixed—FIX)
Maximum Voltage (V): 5 kV
Short circuit current (Isc) 50 kA 63 kA 75 kA
Frame (see Figure 7 and Figure 8) 29" 29" 1 2 29 29" gl 31" 31"
Ratings assigned Units D0 FIX DO FIX DO FIX DO FIX DO FIX
Continuous current Arms 1200 1200 — — 1200 1200 — — 1200 1200
2000 2000 — —_ 2000 2000 — - 2000 2000
3000 3000 — — 3000 3000 — — 3000 3000
40000 40000 4000 4000 40000 4000@ 4000 4000 4000 4000
- - 5000@ 5000 — - 5000@ 5000  5000@ 5000
—_ - —_ 6000 — - —_ 6000 — 6000
— — —_ 6300@ — i = 63000 — 6300 @
7000 @ 7000 @ 7000 @
Dielectric strength
Power frequency withstand voltage kV rms 19 19 19 19 19 19 19 19 19 19
Lightning impulse withstand voltage kV peak 60 60 60 60 60 60 60 60 60 60
Interrupting time ms 50 50 83 83 50 50 83 83 83 83
Closing time ms 47 47 47 47 47 47 47 47 47 47
Short-circuit current kA rms 50 5 50 50 63 63 63 63 75 75
Asymmetrical current interrupting capability % DC 75 75 75 75 75 75 75 75 63 63
Ref: minimum opening time ms 30 30 54 54 30 30 54 54 54 54
Short-time current carrying capability kA rms 50 50 50 50 63 63 63 63 75 75
Duration of short-time current § 3 3 23 23 3 3 14 14 1 1
Closing and latching capability kA peak 137 137 137 137 173 173 173 173 206 206

First generator-source symmetrical current interrupting capability kA rms 25 25 25 25 N5 35 35 35 40 40
First generator-source asymmetrical current interrupting capability % DC 130 130 130 130 130 130 130 130 130 130

Second generator-source symmetrical current interrupting capability kA rms — — 35 N5 40 40 40 40 50 50
Second generator-source asymmetrical current interrupting capability % OC —_ - 110 110 110 110 110 110 110 110
Prospective TRV—rate of rise of recovery voltage (RRRV) kV / ps 30 30 30 30 30 30 30 30 300 300
Transient recovery voltage—peak (E2=1.84 x V) kV peak 92 92 92 92 92 92 92 92 920 920
Transient recovery voltage—time to peak (T2 = 0.62 x V) s 31 31 31 31 3l 31 31 31 310 310
Load current switching endurance capability Operations 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000
No-load mechanical endurance capability Operations 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000
QOut-of-phase current switching capability kA 25 25 25 25 3LoE 3l 3Ls R 3lh 3] h a7
90° out-of-phase power frequency recovery voltage kV rms 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1
(=15xsqrt (2/3)xV)
90° out-of-phase inherent TRV—ate of rise of recovery kV / ps 33 33 33 33 33 33 33 33 33 33
voltage (RRRV)
Transient recovery voltage—peak (E2 = 2.6 x V) kV peak 13 13 13 13 13 13 13 13 13 13
Transient recovery voltage—time to peak (T2 =0.89 x V) s 45 45 45 45 45 45 45 45 45 45
Enclosure = VCP-W — 5kV, 3kA 5kV 4 KA 5kV, 3KkA 5KV, 4 kA 5KV, 4 kA

@ Ratings achieved using forced-air cooling by blowers in the enclosure.
@ TRV capacitors are required if RRRV > 0.5 kV/ps; or T2 < 65 ps.
Notes: Rated frequency: 60 Hz.

Standard operating duty: CO-30m-CO.

Relevant standard: |IEEE standards C37.013-1997 and C37.013a-2007.
Test certificates available

10



MYV Generator Circuit Breaker

IEEE C37.013a-2007
15 kV Class
Generator Circuit Breaker Types: VCP-WG (Drawout—DO) / VCP-WRG (Fixed —FIX)
Maximum Voltage (V): 15 kV
Short circuit current (Isc) 50 kA 63 kA 75kA
Frame (see Figure 7 and Figure 8) 295 29" 3" 31" 29" 29" Jlim i 31" 31"
Ratings assigned Units DO FIX DO FIX DO FIX ) FIX DO FIX
Continuous current Arms 1200 1200 — —_ 1200 1200 — —_ 1200 1200
2000 2000 — — 2000 2000 — — 2000 2000
3000 3000 — = 3000 3000 — = 3000 3000
4000@ 4000@ 4000 4000 4000@ 4000@ 4000 4000 4000 4000
- — 5000@ 5000 — —_ 5000@ 5000 5000 @ 5000
— — — 6000 — — — 6000 — 6000
— — — 63000 — = = 63000 — 6300 @
7000 @ 7000 @ 7000 @
Dielectric strength
Power frequency withstand voltage kV rms 36 36 36 36 36 36 36 36 36 36
Lightning impulse withstand voltage kVpeak 95 95 95 9% 9% 95 95 95 95 95
Interrupting time ms 50 50 83 83 50 50 83 83 83 83
Closing time ms 47 47 47 47 47 47 47 47 47 47
Short-circuit current kA rms 50 50 50 50 63 63 63 63 75 75
Asymmetrical current interrupting capability % DC 75 75 75 75 75 75 75 75 63 63
Ref: minimum opening time ms 30 30 54 54 30 30 54 54 54 54
Short-time current carrying capability kA rms 50 50 50 50 63 63 63 63 75 75
Duration of short-time current S 3 3 23 2.3 3 3 14 14 1 1
Closing and latching capability kApeak 137 137 137 137 173 173 173 173 206 206
First generator-source symmetrical current interrupting capability kA rms 25 25 25 25 N5 N5 NS N5 40 40
First generator-source asymmetrical current interrupting capability % DC 130 130 130 130 130 130 130 130 130 130
Second generator-source symmetrical current interrupting capability kA rms — - 31EHI G115 40 40 40 40 50 50
Second generator-source asymmetrical current interrupting capability % DC - - 110 110 110 110 110 110 110 110
Prospective TRV—rate of rise of recovery voltage (RRRV) kV/ps 34 34 34 34 34 34 34 34 4@ 340
Transient recovery voltage—peak (E2=1.84 x V) kVvpeak 276 276 276 2716 216 276 216 2716 309@ 3090
Transient recovery voltage—time to peak (T2 = 0.62 x V) js 23 93 43 93 93 93 93 93 930 930
Load current switching endurance capability Operations 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000
No-load mechanical endurance capability Operations 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000
Out-of-phase current switching capability kA 25 25 25 25 J1E5 N 3150 315 W 3158 37:.5 ° 37.5
90° out-of-phase power frequency recovery voltage kV rms 184 184 184 184 184 184 184 184 184 184
(=1.5xsqrt (2/3)x V)
90° out-of-phase inherent TRV— rate of rise of recovery kV / ps 33 33 33 33 33 33 33 33 33 33
voltage (RRRV)
Transient recovery voltage—peak (E2 =26 x V) kVpeak 39 39 39 39 39 39 39 39 39 39
Transient recovery voltage—time to peak (T2=0.89x V) s 134 134 134 134 134 134 134 134 134 134
Enclosure = VCP-W — 15kV, 3 kA 15kV, 4 KA 15kV, 3 kA 15kV, 4 kA 15KV, 4 kA

@ Ratings achieved using forced-air cooling by blowers in the enclosure.
@ TRV capacitors are required if RRRV > 0.5 kV/ps; or T2 < 65 ps.
Notes: Rated frequency: 60 Hz.

Standard operating duty: CO-30m-CO.

Relevant standard: IEEE standards C37.013-1997 and C37.013a-2007.
Test certificates available.
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MV Generator Circuit Breaker
IEEE C37.013a-2007

Certificate

CERTIFICATE OF COMPLIANCE
s

[ | Cutier-Hammer

FI-N

ANSI TEST CERTIFICATION

TYPE 15KV VacClad-W 1500MVA
63KA Dosign 1200/2000/3000A Amperes
INDOOR Madium Voltage Metal-Clad Switchgear

Lot ®
Temperature rise test certificate ANSI Certificate by EATON Certificate of Compliance by UL
by Qualis
Success Story
NO Project Name Customer Market Application
1 |Rantau Dedap PT. Rekayasa Industri Oil & Gas
2 | Lahendong Unit 5&6 Gethermal Power Plant PT. Rekayasa Industri Power Plant
3 | PLTMG Paket 3 PT. Semacom Integrated Utility
4 | STG Boiler Pusri PT. Rekayasa Industri Fertilizer Plant
5 | Kupang Gas Engine Power Plant (Peaker) 40 PT. Indo Fuji Energi Power Plant
MW Project
6 | GCBJERANJANG PT. Fukudenryoku Power Plant
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