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As the first manufacturer of vacuum arc chute and the pioneer of vacuum technology in the
world, we have been embarking on the research, development of production of vacuum arc
chutes for more than 70 years, having accumulated rich experience. Westinghouse has
become a synonym for quality and reliability.
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We have the world's largest vacuum interrupter plant in the world leading level, the globally
unique one with the large-capacity high-voltage laboratory.
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We always rank ahead in the capability of manufacturing, design and development.
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Eaton has combined more than 100
years of vacuuming technology and
design investments by Westinghouse,
Cutler-Hammer and Holec, to deliver an
environmentally ideal vacuum interrupter
solution for your targeted applications.
EVIs are available in a wide range of
ratings backed by a broad
list of capabilities:

» High AC currents and voltages

» Rapid prototyping

» Compact VI volume

* Negligible erosion and wear
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Longer Life, Lower Maintenance, and
Greater Reliability
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Eaton's Cutler-Hammer brand of vacuum
interrupters are extensively applied
worldwide in AC circuits of 40.5 kV and
below for repetitive switching, motor

Diameter {Inches)

Size Reduction of 15 kV, 12 kA Function
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Continued investment in research and development contributes to
Eaton’s small interruption to envelope ratio.

EVI evolution

2006
2005 Created an 80 kA VI
2004 ¥Yls in service for auxiliary breakers
at KEMA Powertest lab in Chalfont, PA
2003 Designed a 63 kA VI successfully
tested at bOOOA VI
2002 Built VI manufacturing plant
in Suzhou, China
2002 Vls used for 15 and 38 kV auxiliary circuit
breakers at CESI test lab in Milano, Italy
2000 2001 Developed generator breaker VI
1999 Introduced wave ceramic
¥ls for China market
1995 Implemented a dedicated VI contactor line
1990
1988 Pioneered 40 kA AMF VI
1986 Launched 38 k¥ AMF VI
1985 Started producing contactors 1.5 kV 320A
1982 First encapsulated VI assembly certified
1980
1977 Developed 72 kV VI
1970 Engineered an LBS for 15 kY
1970 1970 Designed initial AMF contact structure
1968 Pioneered Cu-Cr contact material
1968 Created a VI for recloser applications
1967 Shipped first commercially
produced Vs for medium voltage
1965 Originated batch manufacturing process
process for Vis
1960
1940 1940 Developed long life vacuum technology
1930 1930 Initiated the first research on vacuum arc

Partner with the inventor and innovation leader in VI technology.

While growing as the world leader of vacuum interrupter technology, Eaton
has taken the values and technology from acquisitions and combined those
with organic development to create one vertically integrated business. Utilizing
3-D solid modeling, finite element analysis and two high-power test labs, Eaton
Is able to create many of the highest interrupting applications with the smallest
envelopes in the industry

inrush current interruption, and fault protection; and for medium/high voltage overcurrent and

short circuit protection. Over 400 standard designs are available in 40 electrical ratings.

Additionally, vacuum interrupters can be designed and manufactured to meet specific

customer equipment requirements.
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The Industry Leader
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Beginning with early research in 1929, Eaton has been at the forefront of vacuum interrupter

design and manufacturing. Production began in the mid-1960s, and since that time over 1

million vacuum interrupters have been in reliable operation worldwide.

Eaton's consistent research and development program has achieved many significant
innovations in vacuum interrupter technology that enhance dependability, reliability, and safety.
Manufacturing is equally advanced, incorporating state-of-the-art techniques and equipment

in an I1SO certified quality environment providing precise manufacturing procedures.
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Overview
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NVU12 serial vacuum circuit breaker combines the superior performance of Eaton’s
electrically vacuum interrupting technology and epitomizes its rich experience of dozens of
years in the design and manufacturing of power distribution system, characteristic of high
reliability, easy operation and easy maintenance. It is our goal to provide users with
cost-effective products.

® {4 IEC. GB. DL ZhnifEiE
Compliant with such standards as IEC, GB, DL and others
GB1984-2003 (fm ATt As)
GB1984-2003: High-voltage alternating-current circuit-breakers
GB3855-1996 (3.6~40.5kV /' WA it e I ELZ Wk 4% )
GB3855-1996: Indoor AC High-voltage Vacuum Circuit Breakers for Rated Voltage 3.6 ~
40.5kV
DL/T403-2000 {12~40.5kV i B Wil 4811 SRR SAF)
DL/T403-2000: Order Technical Specifications for HV Vacuum Circuit-Breaker for Rated
Voltage 12kv to 40.5kv
IEC62271-100:2001 (i F FF O AIE Il G
IEC62271-100: 2001: High-voltage Switchgears and Control Switches

® NVUI2 FRHIEL Wik & e i i ~OFr— AR I K s, B L ) R BRI
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NVU12 serial vacuum circuit breaker is equipped with Eaton’s new-generation vacuum

interrupter, which is more suitable for the technology and operating conditions of electric

power system.

®  JHARN Mk SATELRITEAR ,  ORAIE /N RO (RIS & 1Ak L B
The ideal contact materials and shapes make small chopping current and stable contact
resistance guaranteed.

® YL, SRS, MREE AR, g,

Fewer parts and reasonable structure make its operation more reliable and safer.

o H[HUAMYIG HIRE . SR EEFIAE A
It can switch resistance, inductive and capacitive loads reliably.
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Service Conditions

o iR EAEL 40°C, HAE 24h WIAGI)FIE AR RE 35°C . I et
Hh-15°C.

The ambient air temperature should not exceed 40°C and its mean measured within 24 hours,

35°C. The lowest one -15C.

® LGRS RE M T L2 .

The influence from solar radiation can be neglected.

o KA M RSB R . R UAR ZRREER 5 T
The ambient air is not polluted significantly by dust, smoke, corrosive or flammable gas,
steam or salt mist.

® iR AIEEANEL 8 JE.
The earthquake intensity does not exceed 8 degrees.

® E IRAGTRN R TR IR E AR 1.6kV .
The amplitude of electromagnetic interference induced in the secondary system does not
exceed 1.6kV.
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Technical Features

® NVU KRB, TERE
71, At A K f b i

NVU is installed with the mature spring operating mechanism, characteristic of stable and

Fesg WEE, AFdris, SRR, RH MBI GE

reliable performance, long life and easy operation. Its excellent capability of corrosion
resistance can minimize maintenance during the lifetime.

®  NVU KM 7 3L AL Sk 58 ] BB WS PR B 0 520, A NVU Wrigg a5 H T8 Mg &

R R S AR — AR A S N T, A8 NVU Wi 8838 1 T I RS & M 5
NVU is equipped with the vertical-type epoxy insulating cover against the impact of harsh
environment, which makes NVU breaker applicable to various occasions. The application of
unique contact materials and primary tulip contacts makes NVU breaker suitable for the
diversified occasions of medium voltage system.

® % GB1984-200/IEC62271-200 HEE LA fiy B2 2 IE K AOHLIRA dir M2 28 S i
S BAIER AR Ed A C2 258 il U5 .

It has passed the type tests in accordance with the E2-grade extended electrical durability

and M2-grade extended mechanical durability in IEC/GB1984-2003, as well as the C2-grade

restrike probability for the opening and closing of capacity current.
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For assurance of dimensional consistency, its assembly is done through tooling. All the

products have passed the standard bookshelf test, which ensures the interchangeability and

versatility of the products.

o it AT B N UMARAE S AR, BOR T I REAL TR AR E IR B
All the products experience hundreds of running-in tests for mechanical operation before
leaving the factory, which ensures that the product performance is in the most stable phase.

® CRHALHEMIE DI B, ISl — & 77 S IS SR, I ) P SR I ey
PR, B0 W TR IR AT EEE .

The advanced test equipment imported from overseas can truly record the no-load

mechanical features of each product and provide users with these characteristic curves to

ensure the quality reliability of products.

o LTI AN 4ES RORTR, A LA WA NVU s i seot, e b
bR A AR, A D YRS SR R TR I IR g AR L AR s s, O AT,
AT R A BT IR 6 5 () AR o Wi 25 18 F L — U A AP T OB A KU, L 8
FIE 10°Pa, (A 30 4TI 414

It hardly needs any relevant care and maintenance. The simple physical design of Eaton NVU
electrical vacuum circuit breaker can further reduce the failure rate and simplify routine
maintenance. By the indicator on the panel of the breaker it is very easy to judge the working
condition of the breaker without any detecting instruments. The vacuum degree of this
breaker can reach 10-6Pa because it is installed with Eaton electric vacuum arc chute. It can
be warranted to work for 30 years without maintenance.

o R BT H R G P I ORI R A, WK s T TG R AR ARG A2 1 RO S 1) B A e
Bk, RAIBESRA Vvt AL A0 A AL HUR BE T A PEREEERRUE . B I
=AM e i RE AR 20T o 3X =N LB Yl A Rl B, 10 i REATLAS) H R
AR PRANRE A TR A, WA SR /DTG BN #R A T2 it hee
B HHEReReE, S H S EA T DRE.

It is the best choice in control and protection of medium-voltage power supply and distribution
system. The operating mechanism attached to the breaker is a kind of spring energy-storage
mechanism with outstanding performance. Its modular design optimizes the distribution of its
main units, simplifies its structure and stabilizes its performance. This mechanism consists of
three modules, namely, energy-storing module, closing module and opening module. These
three parts are very simple in assembly and maintenance. The energy-storing mechanism is
made up of ratchet mechanism, pendulous device and closing spring, characteristic of
compact and small mechanism. The operating mechanism is generally equipped with the
manual energy-storing device and electric energy-storing device, enabling automatic
reclosing function.

® TN AEIRAEHUA Wik G B BT T3l G LA, Wi A B AR g KR LA
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The breaker for the manual energy-storing operating mechanism is generally equipped with
the manual on/off button, breaker position indicator, energy-storing state indicator for spring
mechanism, switch operation counter, shunt-release auxiliary switch, position and error alarm
device.

o HZHREERAENU WIS . VA GERE AL, Pl s, Brskak s, fERE AL
C{IEANE T PR R
The breaker for the electrical energy-storing operating mechanism is equipped with the
energy-storing motor, shunt release, anti-tripping relay, and auxiliary switch of energy-storing
motor release.
AT DR HAR SRR BE LU I R ds . i gk s
The accessories including undervoltage release and overcurrent relay can also provided
according to specific requirements.
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Humidity

®  24h W IUAFFRIADR BT BE AN 95% .

The average relative humidity measured in 24h does not exceed 95%.
®  24h WINAFHIKZV UL ) FEMEAHR 2.2kPa.

The average vapor pressure measured in 24h does not exceed 2.2kPa.
® MR RV BIME AL 90%.

The monthly average relative humidity does not exceed 90%.

® JIKAEULIFHMEAR 1.8kPa.s

The monthly average vapor pressure does not exceed 1.8kPa.
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Application Fields
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Chemical industry Substation and transformer substation
Oil industry Cement Industry

Pipeline industry Automobile industry

Offshore production Power plant

Shipbuilding industry Textile and food industries
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Main Technical Parameters

S gE| CEEIA Bl
ltems Units Values
BUE BE
! Rated voltage 12
2 TR 1min CHRUED 42
Power frequency withstand voltage 1min (rms) kV
3 WUE TP 52 . (WD 75
Rated lightning impulse withstand voltage (peak)
B
4 Rated frequency Hz 50/60
WUE iR Q)
5 | Rutod oot A | 1250 1600 2000 2500 3150 4000
WU JL I F T LR
6 Rated short-circuit breaking current KA 2531.540 50
BIUE RN 52 R U
! Rated short-time withstand current 2531.540 50
8 WUE RLER R 7] s 4
Rated short-circuit duration
WU VAR 52 RO
° Rated peak withstand current KA 63 80 100 125
RV LB O A FRLIAL
10 Rated short-circuit making current 63 80 100 125
Rl AR 2 U (1mind
1 Power frequency withstand voltage for secondary \/ 2000
circuit (1 min)
BT AN X 15 2R A 4LIT W e
12 Rated single/back-to-back capacitor bank breaking A 630/400 (800/400 for 40 kA>
current
A AR AR 12.5 (frequency no more than
13 Rated capacitor bank making current kA 1000HZ)
43 W I ) —
4 Opening time ms 20~30
Closing time
BbAar M2
16 | Mechanical life Times 30000(<=31.5KA,1600A)
20000(40KA)/10000(50KA)
B BRI TR M2
17 Rated current breaking frequency Times 30000(<=31 5KA,1 600A)
20000(40KA)/10000(50KA
18 | BUERIERBITE AR E2
Rated short-circuit current breaking frequency
By ik VR BT R
19 Allowable wear cumulative thickness for moving and mm 3
stationary contacts
T £ A i s R VG T AC 110/220 DC 110/220
20 Rated close operating voltage and range (80%~ 1 0%)
B 53 T 5 A LS s AC 110/220 DC 110/220
21 Rated open operating voltage and range Vv (65%N 1 20%)
fili B FLATUE FL I R Y] AC 110/220 DC 110/220
22 Rated voltage for spring-charging motor and range (80%~ 1 0%)
Tl AE LA E D%
2 Rated power for spring-charging motor W 65 (80 for 50 kA)
il AEI )
24 spring-charging time S <15
fi kT ER
25 Contact stroke m 91
AT
% | over travel 3.5¢1
o7 | MESKEWEBTE <2
Contact Bounce Duration, Max
=ARSY AN [ ms
28 Non-synchronism of triphase contactor when <2
opening or closingr
29 53 I E 0~75%% € TT #3411 m/s 1.0~14

Opening Speed, Average to 75% of Rated Stroke
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30 Closing Speed, Average of Last 33% of Rated Stroke 0.7~1.0
31 ﬁliﬁcﬁﬂ%ﬁkﬁe When Contact opening mm <3
2400+200(20kA. 25kA)
a3 | TSk IR ) N 3100+200(31.5kA)
contact pressure of VI 4250+250(40kA)
7000+250(50kA)
aa | ORI Open-0.3S- CO -180S-CO

Rated operating sequence

e (1) 4000A Tl s (2) 4T BN A LSe35
Note: (1) 4000A requires forced air cooling; (2) Ratings provided when required.
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Overall Dimensions
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Cabine | current short-circuit PIH|A B |C|DIE|F|G)J KIL IMINIR S |IT W
t width (A) breaking current
(kA)
800 630 20~31.5 210| 275| 638 652| 640| 650| 433| 626 ®35 280| 598| 76 | 78 | 637| 508| 277| 40 | 23
800 1250 20~40 210 275| 638 652| 640| 650| 433| 626 ®49 280| 598 76 | 78 | 637| 508| 277| 40 | 23
800 1600 31.5 210] 275 638| 652 640| 650 433| 626 ®55 280| 598 76 | 78 | 637| 508 277| 40 | 23
800 1600 40 210] 310 638| 652 640| 650 361| 680| @79 295 586| 77 | 88 | 698| 536| 277 0 19
800 1250~200(0 50 210] 310 638| 652 640| 650 361| 680| ®7Y 295 586| 77 | 88 | 698| 536| 277 0 19
1000 630 20~31.5 275| 275| 838| 852 838| 850[ 433| 626 ®35 280| 598 76 | 78 | 637| 508 377| 40 | 31
1000 1250 20~40 275| 275| 838| 852| 838| 850| 433| 626 ®49 280| 598 76 | 78 | 637| 508| 377| 40 | 31
1000 1600 31.5 275| 275| 838| 852| 838| 850[ 433| 626 ®55 280| 598 76 | 78 | 637| 508 377| 40 | 31
1000 1600~200( 31.5~50 275| 310] 838| 852 838| 850 361| 680| ®79 295| 586| 77 | 88 | 698| 536| 377 0 31
1000 2500~400(¢ 31.5~50 275| 310] 838| 852 838| 850 361| 680| ®1( 295 586| 77 | 88 | 698| 536| 377 0 31
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Electrical Schematics
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Yil: A7 D3 D13 A+ D9 A3+ A5+ B2 DIO B3 B5 B7 BY Cl €3 €5 €7 €9 DI D5 D7
n A A n n n " AAMAMMAMAMAAMNATMAMAAA
I R\ = N e e e
24 Yot “ 4 51 5 61 6! " 7. 81 B 91 9 101 10:
***** NN N N Ay e [
n - — JE S P S - - — -
12 14 54
1 WG%T?@WW
AR & A v N Al
W A8 D4 DI N - D16 [A4 - 06 - A9 MO B4 B6 BS BIO C2 C4 C6 €8 CI0 D2 D6 D8]
OD...O.OOX.H..OOOOOQQ ﬁ%ﬁwowﬁ%gﬁﬁ%’ﬁ
C.."..'.....'.OO
BO."..'.....'... e N N N .
Jlaaseaesnaaenanenl ety nthe bokeninebos| LR PR Wi
{o be in correspondence. SERVICE AUKILIARY CONTACTS TEST AUXILIARY CONTACTS ES. AUXILIARY CONTACTS
Yl AikbE 110VDC 2.04
CLOSING COIL R
— Y11 AT AIS A5 O C13 BI1 B3 B
ve iz 110VDC 1.8A SI KAk (kB
SHUNT TRIP COIL SERVICE AUXILIARY CONTACTS *T7TT1T TTTT
Mo #Edg 110VDC Sie Rk (i
SPRING CHARGING MOTIR TEST AUXILIARY CONTACTS
KO g 0l draskAsC L OND,LONC) N_BF A7 87 7N A nl, 1l al, e
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VCB OPENED,SPRING DISCHARGED,IN SERVICE POSITION.
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