3

~
7.2-15kV Unitole UR4 R & BERBHAXFAXES
1 Unitole Type UR4 metal-clad with-drawable switchgear

E.-T-N HIX2PHRBHRAF

Zhenjlang Daqgo Eaton Electrical Systems Co., Ltd.



URATH A & B P F Xt dy OF XH)

UR4 metal-clad enclosed switchgear
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with withdrawable VCB
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UR4 safe and rellable switchgear

« Totally metal-clad and enclosed

« All the compartments are totally enclosed separately

« Quickly closed earthing switch can earth and artificial short circuit.

« Have reliable *five prevention” interlock device and prevent from mal-operation and entering into live
compartment effectively.

« Operation all the equipment, including close and trip VCB, drive in and withdraw the truck and operation of
earthing switch, can/should be done when door closed

« The opening or closing status of VCB and position of truck, charging status of mechanism can be
inspected through the viewing window.

« Front or rear maintenance option according to the requirement of client

» In compliance with IEC60298, GB3906, DL404, pass type tests in KEMA and Xi'an national HV
electrical equipment quality supervision and test center
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URA4 practical switchgear

« Frame enclosed rigorously, can prevent the pollution and beastie from entering

« VCB is free-maintenance and its mechanism only need little maintenance

» There is emergency on and trip device on VCB compartment door, can close and trip VCB without
opening the door

« Excellent truck exchangeability .

» Secondary wire lay in big cable duct, and easy for finding

« Enough room for cable connection

UR4E M M K

o FiRM RN

o O] 0P 2 A LI LA Ok

o STLAMHE & B (G HUR £ 7T HHECH L)

o WERRR A RHERE T, W SOLLS RHER At i

UR4 applicable switchgear
» Instalied standard transformer

+ Can use all kinds of normal cable lugs
« Can parallelly connect several cable (Max. connect 6 cable each phase)
« Cable or busbar incoming or outgoing, cable and busbar combined incoming and outgoing
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General

Type UR4 metal-clad withdrawable Switchgear (hereafter called switchgear), is a 3-phase AC 50Hz,
7.2-15kV single busbar sectionalizer system, manufactured by Zhenjiang Daqo Eaton Electrical Systems
Co., Ltd., for application in indoor distribution networks. It is used in a wide variety of applications: power
plants, main transformer stations or substations, industrial applications, public utilities, etc. for electricity
distribution, circuit control, protection and measuring.

The switchgear is equipped with NVU12 and 150VCP-W(G) withdrawable vacuum circuit breaker,
which meets the requirements of China Electric Power system, and such special requirements as "Five
Prevention”, full enclosed, full disconnection, full insolation, full behaviour etc.
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Technical data(see Table 1,2,3)
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Technical data of switchgear
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Table 1

UR4
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Technical Data of VCB

Table 2

NvUi2 150¥CP-W(G)
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Note1: Higher parameter Gan be chossd in speciasl applicasion.
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Noted: 4000-5000A switchgear need enforoed cooling,




a2

Table 2 continued
30000
O Comn D
3 <500
110220
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Fused contactor panel . Table 3-1
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Vacuum contactor Table 3-2
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242 32082
400 00
412s 828 N2 a2
85 ]
3200 3200
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1000-4000 10004000
1000-2000 1000-2000
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Frame

The design complies with IEC60298 and GB3906.

The frame are made up of Al-Zn-coated sheet steels with a thickness of 2.5mm. The door and cover
are made up of cold-rolling sheet steels with a thickness of 3.0mm. The case is assembled into a strong unit
with boits.

The low-voltage compartment, switch compartment, busbar compartment and cable compartment are
totally enclosed by sheet steel. They have their own independent to guarantee the safety of the maintenance
and operation. See the internal fault arcing report for details.

There are no welded joints in the frame. A special clamping jig is used during assembly to ensure high
degree of precision.

The switch compartment is equipped with automatic metal or SMC shutters, which can disconnect the
circuit breaker automatically from the busbar side and the cable side at the same time.

Special guides are designed to run the truck easily in or out.

Each functional unit has its own separate door with lock and hinges on it (the distance between hinges
doesn't exceed 400mm).

The frames present a firm and beautiful appearance.

The protection degree of the enclosure with closed door reaches IP4X.
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Surface Treatment
The doors and end covers are epoxy powder coated, and other steel structures are made of Al-Zn-
coated sheet steel. The advantage is a high degree of corrosion resistance.
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Busbar and auxiliary wiring inside
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Busbar
The busbar system is constructed of high-quality electrolytic copper which satisfies IEC60694 standard.



The busbar with up to four copper sheets is mounted in each phase, and is capable of carrying a load
current of S000A max.. When the system has a short-circuit fault, the busbar system can withsand peak
currents of 158kA, short-time currents of 63kA/3s. It is suitable for severe climates.

The material of the busbars is conform to IEC60431.

The busbars have round edges. Holes in the busbar are punched before leaving the factory. The joints
are silver-plated.

The bolts of the busbar are made of high tensile strength stainless steel. The busbar coupling is
mounted easily, flexible and firm,

The sequence in which the busbars are mounted as conform to IEC60298,GB3906.

The earthing busbar is 40 x 10mm?, which can carry a current of 40kA/1s. Holes in the earthing busbar
have been punched be generally fore leaving the factory.
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Auxiliary wiring
Cross-section:current circuit > 2.5mm*
voltage circuit > 1.5mm’
Insulation grade 2000V
Connection method:fixed at the block terminal
Enough terminals are prepared;10% terminals and some connection strips are reserved.
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VCB compartment(Fig.1)

There is truck rail and threaded rod power transfer mechanism for truck moving. The truck has "service*
“test” and “disconnect” position when moving. When truck moves from"test” position to "service" position,
the shutter opens automatically. When moves reversely, the shutter closes automatically isolating the
primary contacts to guarantee the safety of personnel.

Only when door closed, the truck can be moved from "test” position to "service" position. The opening
or closing status of VCB and position of truck, charging status of mechanism can be inspected through the
viewing window.

There is mechanical emergency close and trip button on the door. When in emergency, VCB can be
closed and tripped without opening the door to guarantee the safety of pesonnel.
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Circuit breaker truck (Fig.2)

The circuit breaker is a vacuum, the truck is compact type (located in the middle of panel), designed
according to IEC60056 standard.

VCBs with the same ratings and type are exchangeable. The combination of the truck and panel is
protected against mis-operation. Only when the truck is in the operating position or test position the switch
can be closed. An interlock prevents the truck from being removed or inserted while the switch is closed.

Moving contacts are tulip type with silver-plated surface. The flexible fixation allows high tolerance ( +
10mm). The fixed and moving contacts make a good contact, which make the main circuit has a low
resistance and prevents the contacts from overheating.



The short-circuit breaking of VCB is 100 times.

The circuit breakers are equipped with motor spring charging drive mechanism. As soon as VCB is
opened, the spring will re-charge.

The counter of switching operations is on the front plate.

The indicator and controller are mounted on the circuit breaker. See the following for details:

« Mechanical indication of open and close status (O and |)

« Motor charging indication

« Manual operation spring charging device

« Local closing push-button

» Local tripping push-button

« 10 standby auxiliary contacts

The vacuum interrupter has a prospective life of 25 years. The normal current chopping in the vacuum
interrupter is limited to 3A. So that the over-voltage caused when breaking a small inductive current can be
limited within the allowed range. Generally it is unnecessary to mount zinc-oxide arrestors in outgoing
panels.
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Cable Compartment (Fig.3)

CT, earthing switch and arresters can be
mounted in the cable compartment .UR4 panel can
be installed and maintained from front or rear. The
design of the cable compartment and panel permits
different kinds of cable connections, e.g. coming in or going out via the bottom or top.

Cable connection can be made using 3 three-core cables with 240mny’. The cable connection joint is
700mm from base plate, This makes the cable connection easy. Safe operation is ensured by using a
removable cover plate on the bottom of the cable compartment.
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Busbar Compartment

On request, metal partitions and bushings can be supplied between two neighbouring busbar
compartments to prevent fault expanding. In each panel, the busbars are supported by epoxy
insulators supporting insulators have a creepage distance >240mm. Busbars can be supplied with extra
insulation if the phase to phase or phase to earth distance is less than 125mm. All busbars can be covered
with heat-shrink sleeves or powder coating insulation, and insulation caps can be used on the busbar

connection joints,

SEEMRRES(EI)

RERARMRILYARGE, B mlliRdEo,
s[EAB LSS & A AL,

(R AL 000 ol S BR AR LR P ShRESS, ST A
TRMEEMANE R, IdRRIREEE.
AR A RARS232:KRS485 P frik 1, Yy
WA R,

LT T TRVl R 2T 3

« ThENTIE B X

o RMYR T ERRIF X

o WSt 2 G mARELL R R i 2%
FELMA, REBOREREEHFXHAGUR,

o WAL R RS SRR RS RS HEE)

. HRILK

B S TR F 500 O R R M TS i 3,

Low-voltage Compartment (Fig.4)

4 (Fig.4)

This Is equipped with a microcomputerized protective relay unit with a communication interface, which

can be used for a comprehensive automation of the substation,

The microcomputerized protective relay unit can not only protect, but also can show, and record and
send alarms from the sub-station. It reserves an RS232 or RS485 serial interface for communication with the

monitoring system.

The following indicating and control devices are provided on the panel of the low-voltage compartment:

» Functional unit control switch
« Local'remote selection switch

«» Signal indication: breaking or making, service position and test position of the VCB, closed status of

earthing switch.

« Voltage indicator. These indicators are connected with a capacitive layer in the cable compartment.

« Different kinds of meters

Pin-type flexible cable plug is used to connect the low-voltage compartment and the withdrawable truck.
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Safety and Maintenance

UR4 systems offer a high degree of operational safety and maintenance convenience.
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Safe in Operation

The panel has reliable mechanical and electrical interlocks to ensure the proper operation procedure of
truck or panel by the following features: (see table 4)

On request, the panel can also use additional magnetical interlocking devices on the drive mechanism
of earthing switch, to meet the needs of electrical interlock between the earthing truck and VCB truck.

Mechanical and electrical interlocks can be added between the 2-line incoming swilches and the
coupling panel. No permission 1o close those 3 switches at the same time.
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Preventing from pushing and Electrical interlocks mprowdod disconnector trucks and
pulling the truck with load VCB. If the disconnector truck is not closed, the circuit

not be switched on. The clrcult breaker will be automﬁcﬁﬁ;
switched off with the disconnector truck removed by mistake. The
function can be achieved by amounting interlock locks.
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Safe for Operators

UR4 type switchgear has passed the interual fault type test.

Only when the panel door is closed or the live part cannot be accessed, the operation of the VCB is
possible.

With the panel door closed or when it is not necessary to access the live part, testing whether the panel
is live can be proceeded.

All metal plates and panel are earthed, with special earthing terminals to achieve continuous
connection.
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Maintenance
The following features make this equipment free of maintenance or low-maintenance:
Enclosure of vacuum interrupter is made of ceramic, with vacuum degree of < 10*Pa, service life 25
years.
With an internal axial magnetic field, low and arc energy, a neglectable contact wear is achieved.
Low-maintenance spring operating mechansim.
With back door opened, cable terminal cassette and CT can be mounted.
Use of standard parts and components and stock-line equipment.
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Climate and Environment
During the design of 10kV UR4, local climate and environmental conditiona have been fully considered
and the panels fully comply with the applicable standards.
Conditions and Measurements (see following table 5).
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Requirements Applicable for China Electric Power Standards
« On the basis of the IEC standards, further measures are taken to satisfy the requirements of the
Ministry of China Electric Power.
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Table 5

7 1156 294 4 o] < 3000

Height above sea level Use aux. measure
>40C, HFRIEHASNR
mg:ﬂ mmm 40 4% il
Use aux. measure
RIEER(C) 15 Y]
Lowes! temperature Heater
B MRS <95% Pk 555 8
Relative humidity daily average Heater
Relative humidity monthly average Heater
¥ b A 811:10.2G
Horizontal acceleration not
exceeding 0.2G o -
3 T 6 i o X A A4i40.1G %‘x‘lﬁgyxf
Earthquake ground acceleration Vertical acceleration not qu at
exceeding 0.1G
TR E>1.67
Safety factor is higher than 1.67
YR T MR I
RRwASEES 1PaX BRI A i
Light sea wind effect with sait Zn-Al-coated enclosure
or epoxy coating

« In the switchgear the clearance between the electrified parts phase-to-phase, phase-to-ground is not

less than 125mm.

* Insulated fending plates made of fire-resisting material are added where necessary, more
than 30mm away from the electrical parts.
« Insulator creepage distance more than 240mm.
« Power frequency withstand voltage and lightning impulse withstand voltage conform to the Chinese

standards.
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Technical data and single-line scheme

See the table (1,2,3) for technical data and main single-line schemes for details. Panels type UR4 and
F-C can easily be built together in one system.
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Choice of dimensions (see following table 6)
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620(650) x 14001800 x 2200 Single circuit F-C

400 <63
1000(2°500) » 1400-1800 x 2200 s = |"'F|'°'Fl S
620(800, 900, 1000) = AENVU12/150VCP-W(G) i 2%
630~5000 25-63
1400-1800 x 2200 With NVU12/150VCP-W(G) VCB
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When choosing for incoming or outgoing from top, an extra panel with a depth of 300mm is added.
When the incoming panel has overhead busbars, an extra panel with a depth of 300mm is added.
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Others

The vacuum circuit breaker is designed with the 1000 chopping level contact material and the principle
of Advanced Opening Pole and has passed KEMA's tests in the Netherlands. When breaking a small
inductive current, the VCB limits the overvoltage effectively, so it is unneccesary to mount arresters in
feeding panels. When the capacity of the motor is less than 300kW, It is recommended to use other
measures to limit the overvoltage, because different motors have different insulations levels.

For a proper arrangement of the panels, see fig.12-15.

If you have special requirements, please consult with the manufacturer.
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General installation requirements

The floor for the installation shall conform to the rules of Electric Power Engineering Work and Receipt
Specification. Generally, it shall be coated with two sheets of concrete. The first sheet is for the installation
of the pre-installed rigs, and the second is the complementary sheet. When coating the complementary
concrete sheet, its height shall be 3-6mm lower.

See fig.14,15 for a floorplan example. The form of the primary or secondary cable duct is in accordance
with the position of the switchgear and the building structure.

The installation position of the switchgear shall be within 1mm tolerance, and within 3mm in the whole
length.

Transport the switchgear to the exact place according to the requirement of the engineering annotation
on the drawings. If there is a line with more than 10 panels, we suggest to begin from the middle point.

Use special tools such as crane and forktruck to transport the panels. Do not use rolling roles or
crowbar. Draw out the circuit breaker from the panel, and place them safely in other places.

Remove the partition plate between the switch compartment and the busbar compartment. Before
installation, adjust the first panel evenly, and ensure the horizontal and vertical position. The installation shall
be within 2mm tolerance.

After having adjusted the first panel, install the other panels. Be careful of keeping the side-hole evenly
with the installed cross-section. The distance between panels shall be not less than 2mm in order to install
the partitional plate.
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Busbar installation

The main busbar is supported by insulators. The connection bewteen main busbars and T-off is a
coupling connection. (See fig.11)

Use a clean and dry cloth to clean the busbars, inspect whether the busbar has some shoricomings.
Coat the coupling points with electric conducting fat.

According to fig.13, remove bolt 1, loose bolt 2, after installing the busbars, tighten them again with the
appropriate torques.

Take care of the insulation caps over the coupling points.
FXEEDER
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Panel earthing

Connect every panel with the pre-installed rig.

Connect all wires needed to be earthed inside the panels.

Connect the foundation frame with the earthing busbars. If there are more than 10 panels, there should
be two earthing connection points.

O.BHHLICHF, i 8 P BB

QI HNR Accompanying documents include:
™ & & W E product certificate;
RN, packing list;
e Y | R product routine test report;
WREMRYAS, installation usage manual;
ESR TR S, transport manual;
Bl L 0 0 DR PO spare part and accessories list;
RN, auxiliary drawings;
EMXTH. ’ other documents.
92 wEAEIFRME:
HUE K P BRFOME RO, i Otw sl eEE.
Spare parts and accessories:
According to the requirements of the customer, and as decided by the buyer.
10. iT k%
IT 1R BEHR BELA FEARTEFE

1R RN . LSRR R O i 4 W

2. AR Ot kRO R AR S AL EIR), RN, PN TR M TS,

3. FRENRTTHNREY, RSN,

4. W R&HICa%.

5. S 1A% R AR OURO IS 1085 M R <F (MG P62 ] FRER S O 50 2 ), RRUUACH SCCRRSY T #E > 2.8m,

6. JF A6 ¥ (E I TEAS PR IR T RLZER T SRIHR W,

7. MEC RN, A ind R LR SRR R,

Ordering note:

User should provide the following information before ordering:

1. Single-line drawings and main scheme drawing, lay-out, planning arrangement of the substation.

2. Wiring drawings (contact the manufacturer before designing it) and terminal arrangement, if no terminal
arrangement is provided, the manufacturer will arrange it.

3. The type, specification and amount of electrical parts in the switchgears,

Total partlist of the electrical parts.

5. Specification of main busbar when needed. Provide length and height between two lines of the
switchgear or between the switchgear line and the wall. The height from the fioor to the ceiling suggested
is more than 2.8 meters.

6. If using the switchgears in a special environment, please note it clearly.

7. If there is an additional requirement on spare parts and accessories, please provide the type and
puantity.
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Typical one-line diagram (two)
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Fig.5: Section view of cable incoming or outgoing panel

1. ks 2. g 3 WS
Busbar compartment Cable compartment Switch compartment
4. KR 5. W3 2% 6. kAR
L.V.compartment Vacuum circuit breaker Current transformer
7. HRIT X 8. EHpR 9. X}
Earthing switch Main busbar Branch busbar
10. MMk S W L) ) ¢ ° 28 12. i
Main contact fittings Secondary plug Shutter
13, e X M 14, LG50 & B 15, fiih 2%
Earthing switch operation Cable terminal Earthing busbar
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Over-pressure relief plate
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Fig.6: Section view of cable incoming
or outgoing panel
(Maintenance of front)
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Fig.7: Section view of outgoing panel
including compound CT
(Maintenance of front)
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C- fi}¢k#  Busbar compartment
D-fi¥  Cable compartment
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Current transformer
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Earthing switch
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Fig.8: Section view of double circuit F-C panel
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1) Vacuum contact truck
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Current transformer
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Earthing switch
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Fig.9: Section view of compact F-C panel
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Fig.10: 3150~5000A Section view of busriser panel
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Fig.12: Bubar's coupling
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Fig.12: Typical arrangement of the panel-maintenance from the rear of panel
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Fig.13: Typical arrangement of the panel-maintenance from the front of panel
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Fig.14: Installation construction reference drawing-maintenance from the rear of panel

(Only reference, specific project should be according to the drawings confirmed by both sides)
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Fig.15: Installation construction reference drawing-maintenance from the front of panel
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