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Applications SafeRing 36
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Applications SafeRing 36
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SafeRing 36 is a ring main unit for the secondary distribution SafeRing 36 is a completely sealed system with a stainless

network. SafeRing 36 is available in 5 different configura- steel tank containing all live parts and switching functions.
tions suitable for most switching applications in 36 and 40,5 A hermetically sealed stainless steel tank with constant at-
kV distribution networks. SafeRing is extendible and can be mospheric conditions ensures a high level of reliability as well
combined with SafePlus. SafePlus is ABB’s flexible compact as personnel safety and a virtually maintenance-free system.

switchgear. Together they represent a complete solution for
36 kV secondary distribution networks. SafeRing 36 and Safe-
Plus 36 have identical user interfaces.

SafeRing 36 is designed for use in the following applications: C Cable switch

= Compact secondary substations De Direct cable connection with earthing switch
= Small industries F Switch-fuse-disconnector

= \Wind power plants V Vacuum circuit-breaker

= Hotels, shopping centres, office buildings,
= business centers etc.
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Applications SafePlus 36
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SafePlus 36 is designed for customised application of

switchgear in:

= Compact secondary substations

= Small industries

= \Wind power plants

= Hotels, shopping centres, office buildings, business centers
etc.
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Cable switch

Direct cable connection with earthing
Direct cable connection
Switch-fuse-disconnector

Vacuum circuit-breaker

Metering module (air-insulated)
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SafePlus 36 compact switchgear in fully modular design,
typical configuration:

= 3 pcs.1-way units of cable switches

= 2 pcs 1-way units of switch-fuse-disconnectors
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Applications SafePlus 36

P o ¥ P B 7 ; SafePlus 36 compact switchgear, typical configuration:
= 3-way section consisting of 3 modules of switch-fuse-

disconnectors
= Extendible with 1 or more 1-way units
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SafePlus 36 compact switchgear, typical windmill

% configuration:

- 1 pc. 1-way unit of cable switch with cable bushings on left
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e : -1 pc. 1-way unit of vacuum circuit-breaker
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Design Philosophy

SafeRing and SafePlus - ABB switchgears for secondary
distribution

Evolution: - more functionality, compact dimensions.
Secondary distribution switchgears have been subject to a
significant development the recent 20 years.

The traditional switching cells are substituted with complete
switchgear systems. Specific functions such as grounding,
disconnecting, cable connections, busbar extension, protec-
tion and switching have become integrated features in com-
pact functional units.

Compact switchgear systems fulfils customers MV application
requirements. ABB has always taken an active part in this
development.

The most unique specialisation is the development of the
compact secondary switchgear. The numerous distribution
substations requested a unified switching functionality that
evolved into the Ring Main Unit concept.

ABB SafeRing range is one major contributor to this speciali-
sation.

Two Products — One range

ABB SafeRing is adapted to the needs in the utility distribution
networks.

ABB SafePlus offers more flexibility and electrical capacity.
Both switchgears offer the same user interface.

Customers involvement:

The applied functionality in ABB SafeRing and SafePlus is a
result of input from customers all over the world.

Key customers are continuously involved with ABB design
staff to ensure optimised switchgear operation.

Personnel - safety operation

All products are designed and manufactured in compliance
with ISO 9001, ISO 14001 and ISO 18001.The latest edition
of relevant IEC standards will always apply to our continuous
test programme.

Safety is not only a specification and rating issue, but also a
real life experience.

All units are factory routine tested according to international
standards. ABB takes this further to be an objective related to
durability and repetitive manufacturing quality.

Features for further enhancing personnel safety are available.
“Integrated functionality” is a key objective to reduce the
number of moving components, further reducing the risk of
any mechanical defect.

We are responsible for the environment

The location for manufacturing SafeRing and SafePlus is Nor-
way. Green policy assures focus on environmental factors in
manufacturing as well as over the switchgear’s life span.

All products are manufactured in accordance with our ISO
14001 certification. Materials are carefully selected, to ensure
reuse at end of life. Recycling capability is 89% (for details see
chapter 10).

To facitilitate the recycling process we continuously work
along with our partners to improve end of life handling.

Modern - development and manufacturing
Numerical simulations together with long experience ensure
reliable and safe, compact and robust design.

Dielectric simulations ensure that compactness does not influ-
ence the dielectrical capability.

The combination of design techniques, experience and the
most modern production technology guarantee state of the
art products and durability.

Complete solutions - one supplier
Complex applications involving remote control and monitoring
can be supplied from ABB.

This makes large scale implementation feasible, and will sim-
plify engineering and procurement.

The control and monitoring unit available for SafeRing 36 is

located behind the front cover. This option is also available as
retrofit.
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SafeRing 36 Configurations

SafeRing CCF

General

SafeRing 36 is an extendible ring main unit for the secondary
distribution network. SafeRing 36 is available in 10 different
configurations suitable for most switching applications up to
40,5 kV distribution networks.

SafeRing 36 is a completely sealed system with a stainless
steel tank containing all live parts and switching functions.
The sealed steel tank with constant atmospheric conditions
ensures a high level of reliability, personnel safety and a virtu-
ally maintenance-free system.

The SafeRing 36 concept offers a choice between switch-fuse
combination or circuit-breaker in combination with relay for
protection of the transformer.

SafeRing 36 can be supplied with integrated remote control
and monitoring unit.

8 SafeRing 36 Configurations | Product catalogue

SafeRing 36 is supplied with the following standard

equipment

= Vacuum circuit-breaker

= Two-position load break puffer switch

= Earthing switch with single spring operating mechanism

= Switch position indication for load break switch and earthing
switch

= Single spring operating mechanism on cable switches

= Two-position mechanism with auto-reclosing duty for
vacuum circuit-breaker

= Double spring operating mechanism on switch-fuse-
disconnectors

= Cable bushings horizontal in front, 400 series bolted with
integrated voltage divider for voltage indication

= Busbars, 630A

= Earthing bar

= Operating handle

= |ifting lugs for easy handling

= Adjustable cable support bars

= Manometer for SFg pressure

Factory assembled options
= Bushings for extension busbar
= Interlocking
= Cable compartment front cover interlocked with earthing
switch
= Signal (1NO) from internal pressure indicator wired to
terminals (one each SF4-enclosure)

Additional equipment also available as retrofit
= Motor operation

= Trip coil open

= Trip coil open and close

= Aux. switch for load break switch 2NO + 2NC

= Aux. switch for earth switch 2NO + 2NC

= Aux. switch for fuse blown 1NO

= Aux. switch for vacuum circuit-breaker 2NO+2NC
= Capacitive voltage indication

= Short circuit indicator

= Cable cover for parallel cables

= Ronis key interlocking system

= Current measuring

= Sidewalls - painted



SafeRing 36 Configurations
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SafeRing 36 Configurations
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Technical data SafeRing

SafeRing 36 ; C-module F-module V-module

Switch Earthing Switch-fuse Downstream Vacuum Earthing switch/

disconnector : switch disconnector : earthing switch : circuit-breaker disconnector
Rated voltage i kV 36/38,5/40,5 i 36/38,5/40,5 | 36/38,5/40,5 36/38,5/40,5 36/38,5/40,5 36/38,5/40,5
Power frequency withstand Voltag'é ‘‘‘‘‘‘‘ 70/80/95 70/80/95 70/80/95 70/80/95 70/80/95 70/80/95
- across disconnector i 80/95/118 i 80/95/118 80/95/118
Lightning impulse withstand voltage | 170/180/185 | 170/180/185 | 170/180/185 | 170/180/185 170/180/185 170/180/185
- across disconnector KV 195/210/215 | | 195/210/215 195/210/215
Rated normal current A 630/630/630" | | 200/200/200? | 630/630/630"
Breaking capacites:
_activeload A 630/630/630 | | 200/200/200
- closed loop A 630/630/630 | | 200/200/200 3 3
- off load cable charging CA L 2021721 ©oo0/21/21 | 50/50/50 (Class C1)
_earth fautt A 60/63/63 60/63/63 3 3
~earth fault cable charging CA 35/36/36 i 35/36/36
- transfer current A 840/750/750
~ short-circuit breaking current i kA : see® : 20/20/20

(Class E1,S1)
Making capacity 50/50/50 50/50/50 see® 2,56/2,5/2,5 50/50/50 50/50/50
: (5 times) (5 times) (5 times)

Class (Electrical endurance) E3/E2/E2 E2/E2/E2 -/ - E2/E2/E2 E1/E1/EA1 E2/E2/E2
Shorttime current 1sec. ¥ kA | 25/25/25 . 25/25/25 11/ 25/25/25 25/25/25
Short time current 3 sec. FKA 20/20/20 20/20/20 see® 20/20/20 20/20/20
Internal arc classification IAC AFL, 1s | kA = 20/20/20 20/20/20 20/20/20

T 400A for bushings Interface B (400 series plug-in)

2 Depending on the current rating of the fuse-link

)
)

3 Limited by high voltage fuse-links
)

4 Maximum rating for bushings Interface B (400 series plug-in)

SafeRing 36 is tested according to IEC publications IEC 60265-1, IEC 62271-100, -102, -105, -200, IEC 60529 and
IEC 60694 for 36 and 38,5 kV. For 40,5 kV, testing is according to GB standards.

Product catalogue | Technical data SafeRing 11



SafePlus 36 Modules

SafePlus CF+C

General

SafePlus 36 is a metal enclosed compact switchgear system
for up to 40,5 kV distribution applications. The switchgear
has a unique flexibility due to its extendibility and the possible

combination of fully modular and semi modular configurations.

SafePlus 36 is a completely sealed system with a stainless
steel tank containing all the live parts and switching functions.

The sealed steel tank with constant atmospheric condi-

tions ensures a high level of reliability, personnel safety and

a virtually maintenance-free system. As an option a SafePlus
switchgear can be equipped with a set of busbar connections
left/right in order to obtain extention or full modularity.

The external busbar kit has to be mounted to the switchgears
on site.

The SafePlus 36 system offers a choice between switch-fuse
combination or circuit-breaker in combination with relay for

protection of the transformer.

SafePlus can also be supplied with or retrofitted with remote
control and monitoring equipment.

12 SafePlus 36 Modules | Product catalogue

SafePlus 36 is supplied with the following standard
equipment:

= Operating handle

= Lifting lugs for easy handling

= Busbars, 630 A

= Earthing bar

= Adjustable cable support bars

= Manometer for SF6 pressure

Factory assembled options

= Bushings for extension busbar

= Signal (1NO) from internal pressure indicator wired to
terminals (one each SF6-enclosure)

Additional equipment also available as retrofit
= Sidewalls - painted



C - Cable switch

e

=1 )

= ind

i Depth: 900 mm
Width: 420 mm

Height:1930 mm *)

*) Height with high LV-compartment:
2180 mm

Standard features

= Two-position load break puffer switch and separate earthing
switch

= Two-position single spring operating mechanisms with
two separate operating shafts for load break function and
earthing function

= Switch position indication for load break switch and earthing
switch

= Cable bushings horizontal in front, 400 series bolted with
integrated voltage divider for voltage indication

= Cable compartment cover allowing double cable connection
cable adapters by using Nexens cables adapters

= Busbars, 630A

= Earthing bar

Factory assembled options
= |nterlocking
= Cable compartment front cover interlocked with earthing
switch

Additional equipment also available as retrofit
= Motor operation for load break switch
= Auxiliary switches
= | oad break switch position 2NO+2NC
= Earthing switch position 2NO+2NC
= Capacitive voltage indicator
= VVPIS acc. to IEC 61958 with integrated indicator lamps
(LED)
= Short circuit and earth fault indicator EKL1
= Cable cover for parallel cables
= External current transformers (CT)
= Ronis key interlock

Technical data

Switch disconnector

Rated voltage 36 385
Power frequency withstand voltage 70 80
- across disconnector 80 i 95
Lightning impulse withstand voltage 170 180
- across disconnector 195 210
Rated normal current 630 630
Breaking capacities:
-activeload 630 630
-closed loop 630 630
- off load cable charging 20 i 21
-earth fault 60 63
- earth fault cable charging 35 36

i 50 i 50 i
Making capacity P KA . .

""" i i (5times) : (5 times) : (
Class (Electrical endurance) : E3 E2 :
Short time current 1 sec. 20 20
Short time current 3 sec. 20 20
Internal arc classification IAC
kKA: 20 20 20

AFL, 1 sec

Number of mechanical operations

1000 close / open manual

Earthing switch

Rated voltage

36 i 385 i 405

Power frequency withstand voltage So70 f 80
Lightning impulse withstand voltage  kV : 170 180

' ) i80 i 50
Making capacity KA ) .

""" : (6times) : (5 times) :

Short time current 1 sec. 20 20 :
Short time current 3 sec. 20 20
Class (Electrical endurance) E2 | E2

Number of mechanical operations

‘N 00 close / open manual

7 For 40,5 KV, testing is according to GB standards

Product catalogue | C - Cable switch 13



F - Switch-fuse disconnector

—
H

f)l* Depth: 900 mm
= Width: 420 mm

Height:1930 mm *)

*) Height with high LV-compartment:
2180 mm

Standard features

= Fuse/transformer rating: 36 kV, max 63 A fuse-links

= Integrated load break switch two-position and separate
upstream earthing switch mechanically linked with down-
stream earthing switch

= Switch position indication for switch-fuse-disconnector and
earthing switches

= Double spring mechanism for switch-fuse-disconnector with
two separate operating shafts for loadbreak function and
earthing function

= Fuse canisters for DIN type fuse-links. Only accessible when
earthing switch is closed

= Fuse tripping arrangement

= Optical fuse trip indication

= Cable bushings horizontal in front, 400 series boltes with
integrated voltage divider for voltage indication

= Cable compartment allowing double cable connection

= Main busbars, 630 A

= Farthing bar

Factory assembled options
= |nterlocking
= Cable compartment front cover interlocked with earthing
switch

Additional equipment also available as retrofit
= Motor operation for switch-fuse-disconnector
= Trip coil open
= Trip coil open and close
= Auxiliary switches :
= Switch-fuse-disconnector position 2NO+2NC
= Farthing switch position 2NO+2NC
= Fuse blown 1 NO
= Capacitive voltage indicator
= VPIS acc. to IEC 61958 with integrated indicator lamps
(LED)
= Ronis key interlock on earthing switch

14 F - Switch-fuse disconnector | Product catalogue

Technical data

Switch-fuse disconnector

Rated voltage fkVi 36 | 385

Power frequency V\{if:hstand voltage kV ©70 ¢80

- across disconnector ‘kvi 80 i 95

Lightning impulse withstand voltage kv 170 ¢ 180

- across disconnector kVi 195 210

Rated normal current CA P 2007 © 2000

Breaking capacities: L

- active load CA P 200 200

-closedloop A 200 ¢ 200

- off load cable charging A 20 21

-earth fault ‘A B0 i 63

- earth fault cable charging A 35 36

- transfer current A 840 | 750

Making capacity ‘KA see? see ?

Internal arc classification IAG T
kAi 20 | 20 . 20

AFL, 1s

Number of mechanical operations

1000 close / open manual

Upstream earthing switch

Rated voltage ‘kv:i 36 38,5
Power frequency withstand voltage kv 70 80
Lightning impulse withstand voltage kv 170 ¢ 180
Making capacity KA 50 50
Class (Electrical endurance) N E2 E2
Short time current 1 sec. KA: 20 20

Number of mechanical operations

: {600 close / open manual

Downstream earthing switch

Rated voltage ‘kvi 36 385 : 405
Power frequency withstand voltage KV f70 ¢80
Lightning impulse withstand voltage KV 170 ¢ 180 ¢
P25 1 25 1 25

Making capacity KA i . . .

o ... (Blimes) : (5 times) : (5 times)
Class (Electrical endurance) P E2 E2 ....... E2
Short time current 1 sec KA 1 1 1

Number of mechanical operations

1000 close / open manual

) For 40,5 kV, testing is according to GB standards

I Depending on the current rating of the fuse-link

2 Limited by high voltage fuse-links



V - Vacuum circuit-breaker

1
)
] Ink Depth: 900 mm
= Width: 420 mm
LT, Height:1930 mm *)

D *) Height with high LV-compartment:
2180 mm

Standard features

= 630A vacuum circuit-breaker

= two position mechanism with auto-reclosing duty for vacuum
circuit breaker

= two position operating mechanisms for the downstream
disconnector and earthing switch

= interlocking between vacuum circuit-breaker and
disconnector

= switch position indication for vacuum circuit-breaker,
disconnector and earthing switch

= self powered electronic protection relay ABB type REJ603
with ring core CTs on cables

= trip coil (for relay tripping)

= cable bushings horizontal in front, Interface C (400 series
bolted) with integrated capacitor for voltage indication

= cable compartment cover allowing double cable connection

= main busbar, 630A

= earthing bar

Factory assembled options
= cable bushings Interface B (400 series plug-in)
= bushings for connection of external busbars or cable on
= |nterface 2 (inside cone)
= |nterface B (400 series plug-in)
= |nterface C (400 series bolted)
= interlocking
= cable compartment front cover interlocked with earthing
switch
= signal (1NO) from internal pressure indicator wired to
terminals (only one each SF6 tank)

Additional equipment also available as retrofit
= manometer
= motor operation for vacuum circuit-breaker
= high LV-compartment with hinged door
= short circuit indicator
= guxiliary switches
= vacuum circuit-breaker position 2NO+2NC
= disconnector position 2NO+2NC
= earthing switch position 2NO+2NC
= vacuum circuit-breaker tripped signal 1INO

Technical data

Vacuum circuit-breaker

Rated voltage ‘kv: 36 | 385
Power frequency withstand voltage i kV i 70 i 80
Lightning impulse withstand voltage  kV : 170 180
Rated normal current A 630 630
Breaking capacities: G ¢ S
- short circuit breaking current
kA 20 20 20
(C18SS B8] e
- D.C. component i % 41 i <20
- cable charging breaking current
A 50 50 50
(Classc1)
Making capacity 50 ¢ 50
Short time current 1 sec. 0 20 20
Short time current 3 sec. 20 20
Internal arc classification IAC
kA 20 20 20
AFL’ 1 SeC ....................................

Number of mechanical operations

Downstream disconnector and

earthing switch

Rated voltage ikV i 36

i 38,5
Power frequency vv|thstand voltage kV 70 80
- across disconnector kV 80 95
Lightning impulse\/'\‘/'i‘t'ﬁstand voltage kV 170 ¢ 180
- across disconnei(j:}t:c:):r: kV 195 ¢ 210
Making capacity : {50 50
Class (Electrical endurance) E2 | E2
Short time current 1 s ' 20 ¢ 20
Internal arc classification IAC
‘kAL 20 ¢ 20

AFL,1sc &

Number of mechanical operations

7 For 40,5 kV, testing is according to GB standards
" Maximum rating for bushings Interface B (400 series plug-in)
= capacitive voltage indicating systems
= VVPIS (Voltage Presence Indicating System, acc. to IEC
61958) with integrated indicator lamps
= trip coil open
= trip coil open and close
= undervoltage release (optional electronic time delay device)
= cable compartment cover
= with extra depth (surge arrestor)
= arc proof (if existing modules have interlocked covers)
= Ronis key interlock on disconnector/earthing switch

Relays with auxiliary voltage

REF 611 (Integrated LV-compartment with hinged door)
REF 615 (Integrated LV-compartment with hinged door)

Product catalogue | V - Vacuum circuit-breaker 15



D - Direct cable connection

Depth: 900 mm
Width: 420 mm
Height:1930 mm *)

*) Height with high LV-compartment:
2180 mm

Standard features

= Cable bushings horizontal in front, Interface C (400 series
bolted) with integrated capacitor for voltage indication

= Busbar, 630 A

= Earthing bar

Factory assembled options

= Bushings for connection of external busbars on side of the
unit

= Cable bushings Interface B (400 series plug-in, In = 400A)

= Signal (1NO) from internal pressure indicator wired to
terminals (only one each SF6-tank)

Optional features also available as retrofit
= | ow voltage compartment
= Capacitive voltage indicating systems
= VPIS (Voltage Presence Indicating System, acc. to IEC
61958) with integrated indicator lamps
= Short circuit and earth fault indicator EKL1
= External current sensors (CT) for monitoring
= Cable compartment cover
= with extra depth (double cable, surge arresters)
= arc proof (if existing modules have interlocked cable
compartment)

16 D - Direct cable connection | Product catalogue

Technical data

Direct cable connection

Rated voltage fkVi o 36 38,5
Power frequency V\{if:hstand voltage kV 70 80
Impulse withstand voltage kv 170 180
Rated normal current PA 630 630
Short time current 1 sec. KA 20 20
Short time current 3 sec. KA 20 20

IFor 40,5 kV, testing is according to GB standards



De - Direct cable connection with earthing switch

) Depth: 900 mm
Width: 420 mm
Height:1930 mm *)

*) Height with high LV-compartment:
2180 mm

Standard features

= Farthing switch

= Two-position single spring mechanism

= Switch position indication

= Cable bushings horizontal in front, Interface C (400 series
bolted) with integrated capacitor for voltage indication

= Busbar, 630 A

= Earthing bar

Factory assembled options

= Bushings for connection of external busbars on side of the
unit

= Cable bushings Interface B (400 series plug-in, In = 400A)

= Interlocking

= Cable compartment front cover interlocked with earthing
switch

= Signal (1NO) from internal pressure indicator wired to

terminals (only one each SFg-tank)

Technical data

Direct cable connection with

earthing switch

Rated voltage 36 | 385
Power frequency withstand voltage 70 80
Impulse withstand voltage 170 180
Rated normal current 630 630
Making capacity 50 50
Short time current 1 sec. 20 ¢ 20

Short time current 3 sec. KA | 20 ©20 20

Number of mechanical operations 1000 close / open manual

IFor 40,5 kV, testing is according to GB standards

Optional features also available as retrofit
= | ow voltage compartment
= Capacitive voltage indicating systems
= VPIS (Voltage Presence Indicating System, acc. to IEC
61958) with integrated indicator lamps
= Short circuit and earth fault indicator EKL1
= External current sensors (CT) for monitoring
= Cable compartment cover
= with extra depth (double cable, surge arresters)
= arc proof (if existing modules have interlocked cable
compartment)
= Auxiliary switches
= Earthing switch position 2NO+2NC

Product catalogue | De - Direct cable connection with earthing switch 17



M - Metering module

S Technical data

0 Metering module
Rated voltage ‘kv:i 86 . 385
! Lﬁ & Power frequency Wiihstand voltage kV 70 80
i ' Impulse withstand voltage ‘kvi 170 ¢ 180
I @ Rated normal current A 630 ..... 630
Short time current 1 sec. P KA 20 i 20
[
L

Standard features
& = M module
m2 CTs and 2 VTs
Depth: 1310 mm = Fuse for VTs
Width: 1100 mm = L ow voltage compartment (include current meter and
Height: 2180 mm *) voltage meter each 1pc)
= Capacitive voltage indicator
= PT module
= 3VTs
= Fuse for VTs
= | ow voltage compartment (include voltage meter 1pc)
= MWK type arrester

*Required more information connect us

18 M - Metering module | Product catalogue



Quter assembly
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1. Low voltage compartment

2. Manometer

3. Nameplate

4. Short circuit indicator

5. Capacitive voltage indication

6. Load break switch position

7. Earthing switch position

8. Push buttons close/open operation

9. Charged spring indicator

10. Fuse blown indicator

11. Cable compartment cover standard C-module
12. Cable compartment cover standard F-module
13. Side cover (option)

14. Lifting lug

15. Protection relay

16. Position indicator vacuum circuit-breaker

17. Operating mechanism for vacuum circuit-breaker
18. Counter

Covers

Upper and lower front covers are manufactured of 2 millimeter
Aluzinc and covered with a polycarbonate foil. These foils
contain the mimic diagram of the main circuit with the position
indicators for the switching devices.

Background colour for these foils is grey RAL 7035, which
makes the black single line diagram to stand out for easy
optical reading of position indicators. Both the upper and
lower front covers are removable.

Low voltage compartments are available in three different ver-
sions: integrated without hinged door, integrated with hinged
door and high with hinged door. For the high version, total
height of panel will be 2180 mm.

There are three different cable compartment covers;
standard, arc proof and one with extra depth for parallel
cables. All cable compartment covers are removable. Each
module has a separate cable compartment which is divided
from the others by means of partition walls.

A vertical partition wall is fitted to divide the cable
compartment(s) from the rear side of the switchgear /

ring main unit. In case of an internal arc fault, followed by an
opening of the pressure relief in the bottom of the tank, this
partition wall will prevent the hot gases blowing out from the
pressure relief to enter the cable compartments.

Side covers are made of 1.5 mm millimeter hot rolled steel
and powder painted in colour RAL 7035.
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Cable switch module

The cable switch (C-Module) is a two positioning switch-
disconnector using SF, gas as an arc quenching medium with
a separate earthing switch.

The switch positions are close and open. In the open position
the switch satisfies the disconnector requirements.
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Switch-fuse module

The switch-fuse combination (F-Module) is a two
positioning switch diconnector with a separate earthing
switch.

By means of the fuse tripping device it operates as a switch-
fuse combination. There is a double earthing switch which in
the earthed position connects earth to both sides of the fuses
simultaneously.

Both earthing switches are operated in one operation. The
switch-fuse and earthing switch is mechanically interlocked to
prevent hazardous access to the fuses.

The lower cover which gives access to the fuses is also
mechanically interlocked with the earthing switch.
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Vacuum circuit-breaker module

The vacuum circuit-breaker (V-module) has vacuum bottles for
short-circuit current interruption.

A two-position disconnector is connected in series with the
circuit-breaker. After the disconnector has been opened the
integrated down-stream earthing switch can be closed.

The operation between vacuum circuit-breaker and
disconnector as well as between disconnector and earthing
switch are mechanically interlocked.
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Cable bushings

400 series bushing (Interface C) with terminal for capacitive
voltage indication

Inner cone (Interface 2) bushing for connection of external
busbars (or cable) on the side of the unit

The connection of the HV-cable is made by cable bushings.
The bushings are made of cast resin with moulded in
conductors.

In addition, a screen is moulded in to control the electrical
field and is also used as the main capacitor supplying the
voltage indicators.

ABB has produced bushings for SF6 switchgears since 1985
with high performance and quality.

A very large number has been installed worldwide in
distribution networks, power stations and industrial
complexes.

Used together with fully screened connectors it is an ideal
solution for areas with humidity or condensation problems.
The bushings are designed according to EN 50180 /

EN 50181.

Two different cable bushings are available:

= 400 series (Interface C) with M16 bolted contact (I,=630A)
= 400 series (Interface B) with plug-in contact (I,=400A)
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Completely sealed enclosure
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SafeRing/SafePlus 36 are switchgear types using SF, gas
(Sulfur hexafluoride) as insulation and quenching medium.
The SF,is contained in a welded stainless steel enclosure.

The pressure system is defined as a sealed for life system
with an operating life time better than 30 years. The leakage
rate is less than 0,1% per year.

In order to guarantee a reliable and tight welding, all welding
is carried out by computer controlled robots.

Electrical and mechanical bushings are clamped to the
enclosure and sealed by high quality O-rings.

The mechanical bushings have in addition a rotating shaft
which connect the shaft of the switch to the corresponding
shaft of the mechanism.

The rotating shaft is sealed by a double set of gas seals.

All SF, enclosures have to pass the leakage test with Helium,
before being gas filled with SF.

Due to the characteristics of Helium, this test will detect

any leakage. Leakage test and gas filling are made inside a
vacuum chamber.

The SF, enclosure has a degree of protection of IP67. This
means the SF enclosure can be immersed into water and still
maintain all functions in a satisfactory way.



Mechanisms and interlocks
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All operating mechanisms are situated outside the SF; -
enclosure behind the front covers with degree of protection of
IP2X.

This gives the opportunity of easy access to all operating
mechanisms if retrofit or service should be required. The
speed of operation of these mechanisms is independent of
how fast the handle is operated.

As an option, all units can be equipped with interlocked cable
covers. This will prevent access to the cable compartment
before earthing switch is in closed position. It will also be
impossible to operate switch disconnector to closed position
before cable compartment cover is put back in place.

Each mechanism is equipped with a padlocking device. When
adding a padlock to this device, the access to operate the
mechanism will be prevented. This device has three holes with
diameter 9 millimeter.

All operating mechanisms are equipped with true position
indicators for all switches. In order to safeguard true indica-
tion, indicators are directly connected to the operating shafts
of the switches inside the SF, tank.

Operating handle has an anti-reflex system which prevents an
immediate re-operation of the switch.

All steel parts have been electroplated with zinc and passi-
vated against corrosion.

Switch-fuse module (F)

The mechanism (3PAE) has two operating shafts; the upper
one for the load break switch and the lower one for the
earthing switch.

The upper one operates two springs; one for closing and one
for opening. Both springs are charged simultaineously. By
means of mechanical push buttons it is then possible to close
and open the load break switch.

The opening spring is always charged when the load break
switch is in closed position and will then be ready to open the
load break switch immediately if one of the HV fuses blows.

The blown fuse(s) has/have to be replaced before the operator
will be able to close the load break switch again. According

to IEC Publ. 60282-1, all three fuse-links should be replaced,
even if only one or two have operated.

The lower shaft is single spring operated. Both operating
shafts operate one common shaft which is directly connected
to the load break switch and earthing switch inside the SF,
enclosure.

Due to the mechanical interlock between the upper and lower
operating shaft, it is impossible to operate the load break
switch when earthing switch is in earthed position or operate
the earthing switch when the load break switch is in closed
position.

It will also be impossible to get access to the fuse
compartment before earthing switch is in closed position.
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Mechanisms and interlocks

Cable-switch module (C)

The mechanism (BPKE) has two operating shafts; the upper
one for the load break switch and the lower one for the
earthing switch.

Both shafts are single spring operated and they are directly
connected to the switches inside the SF, enclosure. When
both load break switch and earthing switch are in open

position the switch satisfies the specifications of disconnector.

Due to the mechanical interlock between the upper and lower
operating shaft, it is impossible to operate the load break
switch when earthing switch is in earthed position or operate
the earthing switch when the load break switch is in closed
position.
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Vacuum circuit-breaker (V)

This module has two mechanisms; the upper one (EL) is for
circuit-breaker and the lower one (3PKE) with two operating
shafts is for disconnector and earthing switch. The vacuum
circuit-breaker has the possibility of rapid auto-reclosing duty.
By means for mechanical push buttons it is possible to close
and open the circuit-breaker. The opening spring is always
charged when the circuit-breaker is in closed position and
will be ready to open immediately if the protection relay gives
a trip signal. If the mechanism is recharged after closing, it is
possible to perform open - close - open sequence.

The lower mechanism is identical to the one described above
for cable switch module.

There is a mechanical interlock between these two
mechanisms which prevents operating of the disconnector
and earthing switch when the circuit-breaker is in closed
position.

When the earthing switch is in closed position it will be
impossible to operate the disconnector, but the circuit-
breaker can be closed for testing purpose.



Side extension

TF TF e T am T e 1 As an option, SafeRing/SafePlus 36 can be provided with
bushings for side extention on one or both sides.

': % “ “ 0 For a SafePlus 36 switchgear consisting of only one module,
1= 1= 12 e : e . bushings on both sides are necessary if future extention is
e © h B R required.

0 orpn oxpn o | [ g b S 1|

H B E |0 “‘DJE 0 “‘JJE . , .
I i i ] 0? 0° When bushings are mounted on the side, you will have these
¥ ol o q possibilities using our side extention kit:
0 1. SafePlus switchgear as fully modular.
J e o ]
2. SafePlus switchgear as semimodular.
As 4-way switchgear is the maximum size within one common
SF,-tank, the busbar kit allows a configuration with more than
4 modules.
[ FLI [LE ELE
For practical handling of modules on site, the switchgear can
SafePlus 36 with a fully modular design be extended by 1-way units only.
: l% I
“ to e
iREE B
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The installation of the external busbars has to be done on site,

SafePlus 36 consisting of three sections (FFF+C+C) cpnnected to each see separate installation instructions, 1VDD006146 GB.

other by means of side extension kit
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Low voltage compartment
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When motor operation, coils, auxiliary switches or other
relevant components are mounted on a SafeRing/SafePlus 36
module, the auxiliary relays, MCB / fuses and terminals are
located in the LV compartment on the top.

The LV compartment allows entrance of the customer's low
voltage cables from the rear side, left and right side at the top
of the switchgear. Also, the LV compartment gives the oppor-

tunity to install A-meters with selector switch and local/remote
switch for motor operation.

As an option the standard LV-compartment can be delivered
with hinged door.

Additionally all SafePlus switchgear can be supplied with a
high LV compartment. This compartment can be equipped
with protection relay, meters, terminal blocks etc.



Motor operation and coils

Closing and opening operations of load-break switches and
charging of the springs of the mechanism for the switch-fuse
combination can be performed with a motor operation.
Earthing switches do not have this possibility.

All motor devices require DC voltage. If control voltage is
either 110 or 220 VAC, a rectifier is integrated in the control

unit.

Characterstics of motor operation for C-module

Operating cycle for motor operation for C- and F-module is
CO - 3 min (i.e. it can be operated with a frequency of up to
one close and one open operation every third minute).

Operating sequence for V-module is 0-0,3s-C0O-15s-CO.

Test voltage for tables below is + 10/ - 15 % for motor opera-
tions and closing coils and +10/ -80% for trip coils and open-

ing coils.

Motor and coils can easily be mounted on the mechanisms

after delivery (retrofit).

Rated voltage Power consumption Operating times Peak start current Fuse
v) [W] or [VA] Closing time (s) ; Opening time (s) (A)
24 130 6-10 19 F8A
....... i 150 P 13 S
....... o 90 . _9 7 S
....... o 90 . _9 3 S
....... 520 90 . 79 17 S
Characterstics of motor operation for F-module
Rated voltage . Power consumption : Operating times Peak start current Fuse
Charge / Closing Opening time
V) [W] or [VA] time (s) (ms) (A)
24 F8A
....... i S
....... o CA
"""" 110 F2A
"""" 220 FiA
Characterstics of motor operation for V-module
Rated voltage Power consumption Charge time Current Peak start current Fuse
V) [W] or [VA] (s) (A) (A)
24 1560 4-9 6.4 22 F8A
....... i 150 g 9 [ 32 o S
....... o 150 4 9 32 11 A
....... o 150 i 9 1 4 71 S
....... 5o 150 g 9 07 32 S
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Motor operation and coils

Characterstics of shunt trip coils, closing coils and opening coils F-module

Rated voltage Power consumption Operating times Current Fuse
(V) [W] or [VA] Closing time (ms) : Opening time (ms) (A)
24V DC 170 40 - 60 40 - 60 7 F8A
48 vV DC 200 40 - 60 40 - 60 4 F4A
60V DC 200 40 - 60 40 - 60 3 F4A
110V DC 200 40 - 60 40 - 60 2 F2A
220V DC 200 40 - 60 40 - 60 1 F1A
110 VAC 200 40 - 60 40 - 60 2 F2A
220 VAC 200 40 - 60 40 - 60 1 F1A
Characterstics of shunt trip coils, closing coils and opening coils V-module
Rated voltage Power consumption Operating times Current Fuse
v) [W] or [VA] Closing time (ms) : Opening time (ms) (A)
24V DC 300 40 -70 40 - 80 12,5 F8A
48V DC 300 40-70 40 - 80 6 F4A
60V DC 300 40-70 40 - 80 5 F4A
110V DC 300 40-70 40 - 80 3 F2A
220V DC 300 40-70 40 - 80 1 F1A
110V AC 300 40-70 40 - 80 3 F2A
220V AC 300 40 -70 40 - 80 1 F1A
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Motor operation and coils

Auxiliaries like motor drives, operation coils and auxiliary
swithes are all located behind the upper front covers.

Electrical control unit for motor-operation and the internal
wiring in general, are terminated to the terminals located in
the low voltage compartments.
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Transformer protection
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SafeRing/SafePlus 36 offer a choice between switch-fuse
combination or circuit-breaker in combination with relay for
transformer protection.

The switch-fuse combination offers optimal protection against
short-circuit currents, while the circuit-breaker with relay
offers better protection against low over-currents. Circuit-
breaker with relay is always recommended for higher rated
transformers.

SafeRing and SafePlus V-module are delivered with 630A
rating. Both for SafeRing and SafePlus the relay is self
powered utilizing the energy from the CT’s under a fault
situation, for energizing the trip coil.

The self powered relay can also be used for cable
protection and more details on the different relays can be
found in chapter 6.6.

Transformer protection with self powered relay:
= ABB relay type REJ 603

Important features V-module:
= Relay behind cover. No need for additional low voltage box
for the self powered relays used for transformer protection

Typical for vacuum circuit-breaker protection:

= Good protection against short-circuits

= Very good for protection of over-currents

= Small fault currents are detected in an early stage
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SafeRing/SafePlus 36 - Fuse-link selection

By selection of fuse-links for the protection of a transformer, it
is important that requirements in IEC 62271-105 and in

IEC 60787 are fulfilled. In particular Annex A in IEC 62271-
105 gives a good example of the coordination of fuses, switch
and transformer.

Correct selection of fuse-links for the protection of the trans-

former will give:

= Optimal protection of the transformer.

= No damage on the fuse-link’s fuse-elements due to the
magnetizing inrush current of the transformer.

= No overheating of the fuse-links, the switch-fuse
combination or the switchgear due to the full load current or
the permissible periodic overload current of the transformer

= A transfer current of the combination which is as low as
possible, and less that the rated transfer current of the
switch-fuse combination.

= A situation where the fuse-links alone will deal with the
condition of a short-circuit on the transformer secondary
terminals.

= Fuse-links that discriminate with the low-voltage fuse-links
in the event of phase-to-phase faults occurring down stream
the low-voltage fuse-links.

By carefully checking that these rules are followed, fuse-links
from any manufacturer can be used in combination with
SafeRing/SafePlus 36 as long as the fuse-links are in
accordance with the requirements described on page 35.



Fuse selection table - CEF

SafeRing 36 | Rated voltage: 36 kV | Rated voltage: 40,5 kV
SafePlus 36 Operating voltage: 30 kV Operating voltage: 35 kV
F-panel 1 at 36 KV: 840 A 1 at 40,5 KV: 750 A
100% load iT: 40 ms iT: 40 ms
Transformer ! u, (%) Transformer ! ABB ! Fuse link rated Transformer | ABB © Fuse link
rating (kVA) i rated current Catalogue no. current (A) i rated current Catalogue no. rated current
f ) ®w )
4 1,9 1YMB531962M0001 6,3 1,6 1YMB531962M0001
4 2,4 1YMB531962M0002 10 2,1 1YMB531962M0001
4 3,1 1YMB531962M0002 10 2,6 1YMB531962M0002
4 3,8 1YMB531962M0002 10 33 1YMB531962M0002
4 4,8 1YMB531962M0003 16 4,1 1YMB531962M0002
4 6,1 1YMB531962M0003 16 5,2 1YMB531962M0003
4 7.7 1YMB531962M0004 20 66 1YMB531962M0003
4 96 1YMB531962M0005 25 82 1YMB531962M0004
4 12,1 1YMB531962M0006 31,5 10,4 1YMB531962M0004
5 15,4 1YMB531962M0006 31,5 132 1YMB531962M0005
6 19,2 1YMB531962M0007 40 16,5 1YMB531962M0006
6 241 1YMB531962M0007 40 20,6 1YMB531962M0007
6 30,8 1YMB531962M0009 63 264 1YMB531962M0008
6 38,5 1YMB531962M0009 63 33,0 1YMB531962M0009
SafeRing 36 | Rated voltage: 36 kV | Rated voltage: 40,5 kV
SafePlus 36 Operating voltage: 30 kV Operating voltage: 35 kV
F-panel 1 at36 kV: 840 A 1, at40,5 kV: 750 A
120% load iT: 40 ms T 40 ms
Transformer | u, (%) Transformer | ABB ! Fuse link rated Transformer | ABB . Fuse link
rating (kVA) rated current Catalogue no. current (A) rated current Catalogue no. rated current
f ) ®w ()
4 1,9 1YMB531962M0001 6,3 1,6 1YMB531962M0001 6,3
4 2,4 1YMB531962M0002 10 2,1 1YMB531962M0001 6,3
4 3,1 1YMB531962M0002 10 2,6 1YMB531962M0002 10
4 3,8 1YMB531962M0003 16 3,3 1YMB531962M0002 10
4 4,8 1YMB531962M0003 16 4.1 1YMB531962M0002 10
4 6,1 1YMB531962M0004 20 5,2 1YMB531962M0003 16
4 7,7 1YMB531962M0005 25 6,6 1YMB531962M0003 16
4 9,6 1YMB531962M0005 25 8,2 1YMB531962M0004 20
4 121 1YMB531962M0006 31,5 10,4 1YMB531962M0005 25
5 15,4 1YMB531962M0006 31,5 13,2 1YMB531962M0005 25
6 19,2 1YMB531962M0007 40 16,5 1YMB531962M0007 40
6 241 1YMB531962M0008 50 20,6 1YMB531962M0008 50
6 30,8 1YMB531962M0009 63 26,4 1YMB531962M0009 63

— Both tables above are based on using ABB CEF high-voltage current-limiting back-up fuse-links
— Normal operating conditions with no overlaod of transformer (table 1) and with 20% overlaod of transformer (table 2)
— Ambient air temperature -25°C to +40°C
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Fuses

SafeRing/SafePlus 36 are designed and tested for HRC-fuses
acc. to IEC Publication 60282-1

The dimensions of the fuse-links that can be used in
SafeRing/SafePlus 36 must be in accordance with

IEC 60282-1, Annex D. The fuse-links have to be type | with
terminal diameter (@ A) equal to 45 +1 mm and body length
(D) equal til 537 +1 mm.

The dimensions of the fuse-links can also be in accordance
with DIN 43 625 and the length of the fuse canister is based
on the use of fuse-links with length 537 mm.

SafeRing/SafePlus 36 are designed for fuse-links with striker
in accordance with IEC 60282-1. The striker must be type
“Medium” with an energy of 1 J and a travel of minimum

20 mm. The start force of the striker should be minimum

60 N.
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Please note: When inserting the fuse link into the canister, the
striker-pin must always face outwards against the fuse holder.

2100 kVA is the maximum size Distribution Transformer which
can be fed from a SafeRing/SafePlus 36 fuse switch module.

The previous table shows recommended types of fuse links
for use in SafeRing/SafePlus 36.

In order to find the correct fuse size compared to the trans-
former rating in kVA, please see the selection tables on
previous pages.



Relays

The V-module for SafePlus 36kV is available with 630A
vacuum circuit-breaker. This chapter describes the different
choices of protection relays and feeder terminals that can be
used in SafePlus. Some of these relays require an additional
low voltage compartment.

Standard test procedure is functional test of trip circuit of the
relays. All customer settings must be done on site.

ABB feeder terminals are configured according to
customer specification for protection functions. Special
control requirements can be delivered on request.

The V-module can also be delivered prepared for protection
relays.

This is defined in two types:

1. Trip coil and auxiliary contact.

2. Cut out in LV-compartment, trip coil, aux contact, wiring
and drawings.

This is applicable for relays delivered complete from our
factory or if we have received necessary documentation on
the relay.

Other types of relays on request.

There are three main groups of relays delivered:
A) ABB feeder protection relays

B)  Self powered relays

C) ABB feeder terminals

A) ABB offers a wide range of feeder protection relays.
These relays have been sold for a long period and have
an excellent reputation for reliability and secure
operation. These relays have either 18-80VDC or
80-265VAC/DC auxiliary supplies and are connected to
conventional CTs and VTs.

B) Self powered relays are suitable for rough conditions and
places without possibility of auxiliary supply.

SafeRing and SafePlus can be delivered with
ABB REJ603 to fulfil all relevant needs in a distribution
network.

C) ABB feeder terminals provide cost-effective solutions for
different protection, monitoring and control applications.
SafePlus can be delivered with REF 615
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Relays

ABB feeder protection relays

Protection and measurement Relay

Type of faults IEEE IEC symbol : Protection function REF 615

device no.

Short circuits 51 31> Non-directional overcurrent, low-set stage X
méhort circuts 50/51/51B 31>> | Non-directional overcurrent, high-set stage | X
méhort circuits 50/51B 31 >>> i Non-directional overcurrent instantaneous stage/blockable ...... X
méhort circuts : 51 : 21> : Two-phase non-directional overcurrent, low-set stage |
Wéhort circuts 50/51 21>> Two-phase non-directional overcurrent, high-set stage |

Earth fault 51N lo > Non-directional earth fault, low-set stage X
Earth fault 51N ‘ lo >/SEF | Non-directional earth fault, low-set stage sensitive |
Earth fault {50N/51N lo >>/lo-0> | Non-directional earth fault, high-set stage X
mf—:arth fault 67N lo >-->/SEF i Directional earth fault, sensitive, In=1A and 5A
méarth faut 67N lo >-->/SEF i Directional earth fault, sensitive, In=0,2A and 1A
mi‘Earth faut : 67N : 0 >>--> : Directional earth fault, high-set stage X
mf—:arth faut 59N Uo > Residual overvoltage X

Additional functions 46 Al> Phase discontinuity X
m;’;\dditional functioné ............ 62BF CBFP Circuit-breaker falure X

Type of measurements current 31/21 Three-phase / two-phase current X
W;I"ype of measureméﬁié‘.é‘ﬁrrent lo ' Neutral curent X
W:pre of measuremeurywnt';‘c.;ﬁrrent Al ' Degree of unbalance
.H.Type of measureméﬁié‘.é‘ﬁrrent : Uo : Residual voltage
.“Auto-reolosing ............. 79 L e X
ABB self-powered relays

Functionality Relay

Features : Description IEEE device no. REJ 603

Protection functions Phase overdurrent (multi-characteristic) 50/51 X
mﬁ"rotection functiong ........... hort-curcui{ protection" H 50/51" .................. X ...........
mf;‘rotection function; ........... umber of o'\‘/ercurrent élements 50/51Ié .................. 2 ...........
mi’-"rotection function; ........... arth fault CLjrrent ) 50N/51HN .................. X ...........
mﬁ"rotection functioné ............ N‘L'J‘mber of eérth fault eléments ) o 2 .........
W(‘Jharacteristic curvéé ......... Overcurrent élement I DEFTINV v
méharaoteristic curvéé ......... Earth fault oﬁrrent ........... DEFTINV 0o
“‘Additional functioné ............ rip indicatidh .................. X ...........
..‘Additional functioné ............ Electro—impﬁise .................. X ...........
..‘Additional functioné ............ nput remoteutripping (véltage) .................. X ...........

uxiliary power, voltage (option)

Rated secondary current

Measuring circuit easuring range, start current I> (A) 7,2
Climatic withstand torage temperature (°C) -40 ...+85
Climatic withstand i Operating temperature (°C) -40 ...+85

" - Definite time overcurrent (DEFT)

- Normal inverse time overcurrent (NINV)

- Very inverse time overcurrent (VINV)

- Extremely inverse time overcurrent (EINV)
- Long time inverse time overcurrent (LINV)
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- Resistance inverse timeovercurrent (RINV)

- Characteristics of high voltage fuse-link (HV-FUSE)

- Characteristics of full range fuse (FR-FUSE)

- Definite time overcurrent
- Inverse characteristics, please contact us for further information



Relays

REJ603 transformer protection and cable

protection kit (self powered)

Ring core current transformer type

! Current range

 CTH

Transformer type 8-28A
Trané%rmer type CT2 16 - 56 A
Tranéférmer type C1H'3 32 - 112 A
Tranéférmer type C1H'4 {64 - 224 A
Transformer type T8 128-448 A

Protection relay standard CT’s typical

Ring core current transformer type

Ration - burden

Transformer type:

class 10P10

| SVA 100-100-45

| 50-100-200/1 A 1,5/3/6 VA

class 5P10

. SVA 100-100-45

class 5P10

| SVA 100-100-45

class 5P10

| SVA 100-100-45

Transformer type:

class 5P10

| SVA 100-100-45

| 400-600/1 A 4 -7 VA

Earth fault transformer

Earth fault transformer, class 10P10, burden Multi-tap secondary:

50-150/1 A or 50-750/5 A

0,5 - 15VA dependent on selected ratio

Earth fault transformer, class 10P10, burden

| KOLMA 0BA1 (90 mm)
E Multi-tap secondary:
£ 50-150/1 A or 50-750/5

0,5 - 15VA dependent on selected ratio KOLMA 06D1 (180 mm)
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Combisensor

i |

Technical data. general

Rated primary current of applicatio

up to 630 A

Rated primary voltage of applicatio

{ up to 40,5 kV

Highest voltage for equipment, U

EVCY 36 RE1 | 86 kV

EVCY 40,5 RE1 40,5kV

' KEVCY 36 RE1 70 kV

| KEVCY 40,5 RE1 | 95 kV

Rated lighting impulse withstand \;éltage A KEVCY 36 RE1 170 kV
""" KEVCY 40,5 RE1  185kV
Technical data, voltage sensor : Value
Rated primary voltage, Upr KEVCY 36 RE1 33/V3 kV
-  KEVCY 40,5 RE1  35/V3 KV
Maxirﬁi‘;'l‘"n rated primary voltage, Lj;nmax KEVCY 36 RE1 36/V3kV
""" EVCY 40,5 RE1 405/V3kV

0/60 Hz

.5/3P

i 10 MOhm

:10 000 : 1

.9/8h

[80A

£ 80A /0.150 V at 50 Hz

0 A/0.180 V at 60 Hz

L 3mV/Hz

e 150 mV at 50 Hz
r 180 mV at 60 Hz

30 A

Rated short-time thermal current, |

L.

[ 25kA/3s

|63 KA

© 50/60 Hz

.875

00

£ 10 MOhm

Current and voltage sensing:
Length
Connector

2m
J-45 (CAT-6)

Coupling electrode:
Length
Connector

45 m

| BNC
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Sensor

variantsCombined sensors with type designations KEVCY 36
RE1 and KEVCY 40,5 RE1. One version could be selected
for both types of combined sensors which provides current
measure-ment, voltage measurement together with voltage
indication capability.

Linearity

Due to the absence of a ferromagnetic core the sensor has
a linear response over a very wide primary current range, far
exceeding the typical CT range.

Current sensor

Current measurement in KEVCY xx RE1 sensors is based
onthe Rogowski coil principle. A Rogowski coil is a toroidal
coil,without an iron core, placed around the primary conductor
inthe same way as the secondary winding in a current trans-
former.

Voltage sensor
Voltage measurement in KEVCY xx RE1 sensors is based on
the capacitive divider principle.

Sensor application

KEVCY xx RE1 are compact and very small bushing type
sensors designed to be used in SF4 gas insulated switchgear
type SafeRing and SafePlus.

The external cone type of the sensor is designed according
tothe standard EN 50181, Interface C (400 series 630 A,M16
bolt), and therefore enables connection of all compatiblecable

plugs.

Secondary cables

The sensor is equipped with two cables:

= Cable for coupling electrode with BNC connector

= Current and voltage signal cable with RJ-45 connector for
connection with the IED

The cable connector for connection with the IED is typeRJ-45.
The sensor accuracy classes are verified up to the RJ-45
connector, i.e. considering also its secondarycable. This
cable is intended to be connected directly tothe IED, and
subsequently neither burden calculation norsecondary wiring
is needed. Every sensor is thereforeaccuracy tested when
equipped with its own cable and connector.

Standard cable length for connection with IED: 2.2 mStandard
cable length for connection with couplingelectrode: 0.45 m



Cable terminations

SafeRing/SafePlus 36 are equipped with cable bushings
which comply with CENELEC EN 50181 and IEC 60137
for termination of cables.

W The bushings fulfil the requirements of DIN47636T1.

The following cable bushings are used:

Interface C with M16 x 2 metric threads
400 series, In = 630 A
Interface C (Bolted type 400 series) Standard on all modules and for side connection.

Interface B with plug
400 series, In =400 A
Optional for all modules

@ The yellow area incicates the silver coated contact spring.

Interface B (Plug-in type 200 series) The installation instructions from the manufacturer of cable
terminations must be followed. Be sure to lubricate the
bushings thoroughly with the silicone supplied.

Important: Where cables are not connected, the earthing
switch must be locked in closed position or the bushings
must be fitted with dead end receptacles before the unit is
energized.
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Cable terminations

All bushings are protected by cable compartment cover. The table below the drawings shows the distance A in
The drawings below show typical arrangements with cable millimeter from cable bushing to the inner part of cable
connectors. compartment cover.

Distance A
Standard 350 mm The following manufacturers of cable terminations are recom-
Double cables 390 mm mended:
= ABB & Nexans
Arc proof cable covers 331 mm
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Short-circult indication and Phase comparators

PCM

VPIS

VIM 3

Earth Fault Short Circuit

20A 800A
Earth Fault and
Short Circuit Indicator

Type-EKL1

Phase comparators type PCM

The PCM-phase comparator indicates phase balance /
unbalance between two cubicles. To be used in capacitive
Coupling systems, acc. to IEC 61243-5 and/or IEC 61958.

Special features:

= No external power supply required.

= \/oltage indication by flashing LED.

= Fully insulated system (IP 68) with cast resin.
= Function test 230 V AC or test-equipment.

Technical data:

Rated frequency 50 Hz

Length of test lead 1,4m

Operating temperature -25 -+55 degress celsius
Dimensions, w x h x d,

(excl. connectors) 43 x 22 x 20 mm
Enclosure protection IP 68
Weight 40 gr

Voltage Presence Indicating System
SafeRing/SafePlus 36 are delivered with a voltage Presence
Indicating System (VPIS) acc. to IEC 61958.

The coupling system has integrated voltage indicators (LEDs).
The VPIS solution is the recommended choice for normal
indoor operating conditions.

Earth fault and Short-circuit indicator

When the phase current and zero sequence current is higher
than the set value, it will raise an alarm. The LED for short cir-
cuit will show on the short-circult indicator three-phase share
main indicator panel. The fault alarm can be sent to remote
spot.

Tecnical data VIM 1 and VIM 3

Rated frequency 50 Hz

Treshold voltage U 70-90V
Treshold current | 1,62 - 2,5 microA
Capacity to coupling system 74 - 88 pF

Input impedance of indicator 36 - 43,2 Mohm
Operating temperature -25 - +550 C
Enclosure protection IP 68

Dimensions VIM1, WxHxD (excl. connectors)

43 x 22 x 30 mm

Dimensions VIM3, WxHxD (excl. connectors)

144 x 28 x 30 mm

Weight VIM 1

40 gr

Weight VIM 3

110 gr
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Ronis key interlocks

As an option all load break switches and earthing swithes may
be equipped with Ronis key interlock type EL11AP. Ronis may
be mounted according to the customer’s specification; either
to prevent closing or opening of the switch.

1) One Ronis key interlock will be mounted close to the
operating shaft of the load break switch in switchgear A. An
identical Ronis key interlock will be mounted close to the
operating shaft of the earthing switch in switchgear B. As long
as the load break switch in switchgear A is in closed position,
it will be impossible to remove or operate the key in the key
interlock.

2) First you have to operate this load break switch in switch-
gear A to open position.

Then it will be possible to operate this key interlock and turn
the key which extends the locking bolt. This will prevent the
access to the operating shaft of this load break switch.

The next thing to do is to withdraw the key and insert it into
the identical key interlock on the earthing switch of switchgear
B.

3) When the key is inserted, you will be able to operate the
key interlock and turn the key which will withdraw the extend-
ed locking bolt.

Then you will have access to operate this earthing switch to
closed position. As long as this earthing switch is in closed
position, the key will be captured and makes it impossible to
close the load break switch in switchgear A.

4) If the load break switch in switchgear B and earthing switch
in switchgear A are equipped with another identical Ronis key
interlock which has a different key combination than de-
scribed above, it will be impossible to make an earth connec-
tion of an incoming energized cable from neither switchgear A
nor B.

Another example for use of Ronis key interlocks is to prevent
access to the distribution transformer before the primary side
of the the transformer is connected to earth. This can be
solved by means of two identical Ronis key interlocks; one
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Ronis key interlocks can be used as follows: Two switchgears
A and B are connected to each other by cables. The purpose
of interlocks is to prevent closing of the earthing switch unless
the load break switch on the other switchgear is locked in
open position.

A B
| A |
T I__|
| ve do] 5 |
s h’ﬂ =
- |
|___J N

A B
— - — 7 - - — 7
T | =T |
| T o 0| 2) | zr |
| | == I
|~ | 41—#»' |
L _1_ 1 [

A B
" . —
: ULL 3) : s :
) 3] |
| | |
L _1_ 1 [

A B
— T T 7 — T T 7
T 4) I
| Sefa| b

mounted on the earthing switch for the distribution trans-
former feeder and the other one on the door in front of the
transformer.
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Dimensions

Floor and wall fixing including cable entry
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3-way unit with removed cable compartment covers
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Distance between two units which are connected to each

other by means of external busbars
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Dimensions

Side extension
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SafeRing 36kV CCF with dead end receptacles on left hand
side (also available on right hand side)
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1764

SafePlus 36kV CF with cable bushings on left hand side
(also available on right hand side)
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Dimensions

379

B
TH o]

SafePlus 36kV CF with cover on left hand side

Cable compartment cover for parallel cables
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Technical data

IEC 62271-1 . High-voltage switchgear and controlgear -
¢ Part 1: Common specifications

Part 200: A.C. metal-enclosed switchgear and controlgear for rated voltages above
- 1kV and up to and including 52 kV

IEC 60265-1 High-voltage switches- Part 1: Switches for rated voltages above 1 kV and less
L NANE2 KV e e

IEC 60529 Degrees of protection provided by enclosures (IP code)
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Technical data

SafeRing 36 - Ring Main Unit, Electrical Data and service conditions

No Rated voltage kV 36 38,5 40,5

..... 1 Power frequency wrthstand voltage ) kV 70 80 95
..... - across dlsconnector H kV 80 95 118
..... 2 Lig'htning impulse Withstand voltage H kV 170 180 185
- across disconnectorﬂ H kV 195 210 215
""" 3 Rated frequency ) Mz 50 / 60 50/ 60 50/ 60
""" 4 Rated normal current busbars A 630 630 630
..... 5 Rated normal current (cable switch) ) A 630 630 630
..... 6 Rated normal current (svvltch -fuse dlsconnector) H A 200" 200" 200"
..... 7 Rated normal current (vacuum circuit- breaker) ) A 630 630 630
..... Breaking capacities: )
""" 8 active load (cable switch) A 630 630 630
..... 9 ctive laod (switch- fuse disconnector) ) 200 200 200
..... 10 active load (vacuum CII’CUIt breaker) ) A 630 630 630
..... 11 Rated short-circuit breaking current (vacuum circuit- breaker) kA 20 20 20
~ Class E2, S1 E2, S1 E2, S1
..... = D C component ) ) % 41 <20
""" 12 closed loop (cable switch) A 630 630 630
..... 18 closed loop (fuse-switch disconnector) ) A 200 200 200
..... 14 off Ioad cable Charging (cable switch) ) A 20 21 21
..... 15 earth fault (cable swrtch) ) A 60 63 63
..... 16 earth fault cable charging (cable swrtoh) ) A 35 36 36
..... 17 Rated cable-charging breaking current (vacuum circuit- breaker) A 50 (Class C1) 50 (Class C1) 50 (Class C1)
..... 18 Rated transfer current‘ (switch-fuse disconnector) A 840 750 750
..... 19 Rated making capacity ) kA 50 2 (5 times) 50 2 (5 times) 50 2 (5 times)
..... 20 Rated making capacity ) i

(downstream earthing switch in F-module) KA 2,5 (5 times) 2,5 (5 times) 2,5 (5 times)
..... 21 Rated short time Current 3 sec. H kA 209 209 209
..... 22 Rated short time Current 1 sec. H

(downstream earthing switch in F-module) KA i 1 1 1
..... 23 Rated short-time current (earthing switc‘h) ) 20 20 20
..... 24 Rated short-circuit making current (eart'hing switch) 50 50 50
..... 25 Rated filling level for msulation 0,04 0,04 0,04
..... Servrce conditions for indoor equment according to

| IEC 62271-1
Ambient temperature )
..... 26 : Maxrmum value H c +409 +4009 +409
..... 27 Maxrmum value of 24 hours mean ) °C + 35 +35 + 35
""" 28 : Mlnlmum value H o - 25 -25 -25
..... 29 AItltude for erection above sea level H A m .....1000 4 .....1000 4 .....1000 4
..... 30 Relative humidity H max 95% max 95% max 95%

" Depending on the current rating of the fuse-link

)
2 For the switch-fuse disconnector the short-circuit current is limited by high voltage fuse-links
9 Derating allows for higher maximum temperature
4 For higher altitude, reduced gas pressure is required

)

Valid with Interface C bushings (400 series bolted type) only

5)
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Technical data

SafePlus 36 - Compact Switchgear, Electrical Data

No : Rated voltage 36 38,5 40,5
1 Povver frequency withstand voltage 70 80 95
..... - across dlsconnector 80 95 118
..... 2 nghtnlng impulse wrthstand voltage 170 180 185
..... - across dlsconnector 195 210 215
""" 3 Rated frequency 50/ 60 50 / 60 50/ 60
..... 4 Rated normal current busbars 630 630 630
..... 5 Rated normal current (cabIe switch) 630 630 630
..... 6 Rated normal current (swrtch -fuse dlsconnector) 200" 200" 200"
..... 7 Rated normal current (vacuum circuit- breaker) 630 630 630
..... Breakmg capacities:
""" 8 _ active load (cable switch) 630 630 630
..... 9 actlve load (switch- fuse disconnector) 200 200 200
..... 10 actlve load (vacuum CII’CUIT breaker) 630 630 630
..... 11 Rated short-circuit breakmg current (vacuum circuit- breaker) 20 20 20
""" - Class E2, St E2, S E2, St
..... - D C component 41 <20
""" 12 closed loop (cable SW|tch) 630 630 630
..... 13 closed loop (fuse- SW|tch d|sconnector) 200 200 200
..... 14 off Ioad cable charglng (cable switch) 20 21 21
""" 15 earth fault (cable switch) 60 63 63
..... 16 earth fault cable charglng (cable SW|tch) 35 36 36
..... 17 Rated cable- charglng breaklng current (vacuum circuit- breaker) 0 (Class C1) 50 (Class C1) 50 (Class C1)
..... 18 Rated transfer current (switch-fuse dlsconnector) 840 750 750
..... 19 Rated making capacity 50 2 (5 times) 50 2 (5 times) 50 2 (5 times)
..... 20 Rated making capacity
(downstream earthing switch in F-module) 2,5 (5 times) 2,5 (5 times) 2,5 (5 times)
..... 21 Rated short time Current 1 sec. 20 20 20
..... 22 Rated short time current 3 sec. 209 209 209
..... 23 Rated short time current 1 sec. : :
(downstream earthing switch in F-module) 1 ‘ 1 i 1
""" 24 Rated short-time current (earthing switch) 20 20 20
..... 25 Rated short-circuit making current (eartkh‘ing switch) 50 50 50
..... 26 Rated filling level for |nsu|at|on 0,04 0,04 0,04
..... Servrce conditions for indoor equlpment accordlng to : :
| IEC 62271-1
..... Amblent temperature i i
""" 27 - Maximum value +409 +409 +409
..... 28 Ma><|mum value of 24 hours mean + 35 + 35 + 35
""" 29 | Minimum value Cc - 25 - 25 - 25
..... 30 Altltude for erection above sea level H Cmo .....1000 4 : .....1000 4 : .....1000 %
..... 31 Relatlve humidity H max 95% max 95% max 95%

' Depending on the current rating of the fuse-link

2 For the switch-fuse disconnector the short-circuit current is limited by high voltage fuse-links
3 Derating allows for higher maximum temperature

4 For higher altitude, reduced gas pressure is required

9 Valid with Interface C bushings (400 series bolted type) only
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Technical data

General data, enclosure and dimensions

Standard to which switchgear complies

Type of Ring Main Unit

i Number of phases

- Whether RMU is type tested

i Pressure test on equipment tank or containers

Whether facmty is provided W|th pressure relief dewce

i Insulating gas

i Nominal operatlng gas pressure

Gas dlffusmn rate

Expected operatmg lifetime

Whether facmtles are provided for gas monltorlng

Material used m tank constructlon

Busbars

" Earth bar (external)

Earth bar bolt dimension

| IEC/ GB

: Overall dimensions of fully assembled Ring Main Unit

16 2-way unit

17 3-way unit

18 4-way unit

: Compact switchgear (2-, 3- and 4-way units as for RMU)

19 1-way unit mm 1930 900 490
20 Distance between units when external extension mm 50
Weight table

Maximum weights for standard SafeRlng 36 kV:

2-wayDeV ¢ 550 kg i 2-way DeF - 550 kg
3-way CCV 800 kg 3-way CCF 800 kg
T4wayccov 1050 kg 4-way CCCF | 1050 kg
T4-way CCW 1100 kg 4-way CCFF
“Swayoce 7ok
4-way CCCC i 1000 kg

SafePlus 36 kV:

Standard 1-way :

© 250 kg

300 kg

as for SafeRing
600 kg
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Technical data

Operations, degree of protection and colours

1 Means of switch-disconnector operation Separate handle
2 Means of fuse swnch dlsconnector operatlon ) : Separate“nan‘dkl‘e and push-buttons and/or opening and closmgtnpcons .........
3 Means of CII’CUIT breaker operat|on Integrate‘d“nkandl‘e and push-buttons and/or opening and cIOS|ng']mtr|‘|'c‘)Hoo‘|'ls ''''''
4 Rated operatlng sequence of circuit- breaker 0-0,3 s """ C O 16s-co
5 TotaI openlng time of circuit- breaker approx. 40 """ 80ms """""""""""""""""""
6 Closmg tlme of C|rCU|t breaker H approx. 40 """ 70ms """""""""""""""""""
7 Mechanlcal operatlons of SW|tch dlsconnector ‘ 1000 CO(CIasth) """""""""""""""""""
8 Mechanlcal operatlons of earthlng SWI’[Ch ‘ 1000 Cd """""""""""""""""""""""""""
9 Mechanlcal operations of circuit- breaker 2000 CO(CIasth) """""""""""""""""""
10 F;rinciple st/‘vitch-disuconnector H 2 positionﬁbdtt‘er switch
11 : ?rinciple earthing strvitoh ) 2 posnlonﬁea’rtntng switch with downstream earthing switch in Fmodules ''''''
12 I5rinoiple ci'rcuit—breaker Vacuumuln‘terrdbter with axial magnetic field contacts
: Load break switch:
13 Rated operations on short circuit current (class E3) 5
14 Ruated operations ntainly acti\re load H H 100
: Degree of protection:
15 ngh voItage live parts SF, tank IP 67
16 Front covers / operatlng mechanlsms H Pox
17 | Cable covers Pa
18 Fbse oanisters Per
: Colours:
19 Front covers RAL 7035
20 Slde and cable covers RAL 7036 """"""""""""""""""""""""""
21 SWltCh area Medium'ér’etr”tsantone agoc
Fuse-links
1 Standard fuse-link length 537 mm
2 Standard dlmenS|o'n‘sH """" Accordln‘;cjut‘ouluj‘lkl‘\l ase2s
3 Maximum size 36 kV 63A
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Technical data

Curves, number of operations
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SafeRing/SafePlus V module
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Environmental certification for SF6—insu|ated

SafeRing/SafePlus36

Life expectancy of product

The product is developed in compliance with the require-
ments denoted by IEC 62271-200. The design incorpo-
rates a life span under indoor service conditions exceed-
ing 30 years.

Recycling capability

The switchgear is gas-tight with an expected diffusion rate

of less than 0.1 % per annum. Referring to the reference-
pressure of 1.4 bar, the switchgear will maintain gas-tightness
and a gas-pressure better than 1.3 bar at 200C throughout its

Raw Material Weight (kg) % of total Recycle Environmental effects & recycle/reuse processes &u&u&u&u
weight
Iron 139,9 31,1 Yes Separate, utilise in favour of new source (ore)
Stainless steel ¢ 1808 29,1 Yes Sebérate, utiise in favour of new source (ore)
Copper 71,9 16,0 Yes Sebérate, utilise in féQour of new souuryc‘:e (ore)
Brass 3,0 0,7 Yes Sebérate, utilise in fa&our of new souur'ée ore)
Aluminium 1,0 0,2 Yes Sebérate, utilise in féy\‘/our of new souur'ée (ore)
znc 5,1 1,2 Yes Sebérate, utilise in fé@our of new sou"r“ce (or)
siver 0,075 0,014 Yes Elegtrolysis, utilise i'r‘wwfavour of new séﬁroe """
PBT 2,3 0,5 Yes ' Make granulate, re-use or apply as eaérgy """
PAG-6 53 12 Yes - -
Pc 08 02 . Yes
Other thermoplas"t‘iyé 0,1 0 Yes
Packing foil 0,3 0,1 Yes Hiéﬁ—grade energy éaditive in refuse 'i‘ryﬂcineration """
SFegas 5,4 1,2 Yes ABB China reclaimswtjsed SF, gas -
Dilectric oil 0,3 0,1 Yes Coﬁéot / reclaim / ré‘,'é‘enerate """""
Wooden pallet 27,8 6,2 Yes Re:ﬁse """"""""
Total recycleables 394,075 89,0
Rubber 1,9 0,4 No Incinerate energy in rubber
Epoxy compoundé’m 46,5 10,3 No . Contains 60 % quaﬁ‘i sand, incinerate energy in epox")'/m
Unspecified 1,5 0,3 No Stiékers, film foils, 56Wder coating, Idbricates """
Total non-recycleables 49,8 10,8
Total weight ** 443,875 100 %

**)All figures are collected from CCF 3-way unit with fuse canisters.

designed life span.

Lifecycle concept for transport, installation, repair, ser-
vice and disposal at end of life

ABB is committed to the protection of the environment and
adhere to ISO 14001 standards. The unit contains no
substances listed on the hazardous substances list.

The unit contains SF6 with 0,4 bar overpressure in a
maintenance free and sealed unit. The unit is a sealed
pressure system and restrictions for air transport exist. Units
damaged during transport are returned to the manufacturer
for inspection and possible repair.

SF6 is a fluorinated greenhouse gas covered by the Kyoto
Protocol and care must be taken not to cause emission of

SF6 and at end-of-life the greenhouse gas must be recovered.
It is ABB’s obligation to facilitate end-of-life recycling for our
products. In the EU and EEA, the F-Gas Regulation must be
followed.

ABB'’s recycling service is according to IEC 61634 edition
1995 section 6: «End of life of SF6 filled equipment» and in
particular 6.5.2.a: «Low decomposition»: «No special action is
required; non-recoverable parts can be disposed of normally
according to local regulations.»

We also advise customer always to consult ABB’s website :
http://www.abb.com/sf6 .

ABB China, Power Products Division’s manufacturing site in
Beijing is equipped to recover SF, gas from discarded switch-
gears.
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ISO-Certificates
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Contact us

ABB High Voltage Switchgear Co. Ltd., Beijing
No 12 Jingyuan Street

Beijing Economic-Technological Development Area
Beijing, 100176, P. R. China

Tel : +8610 67818000

Fax: +8610 67818001

www.abb.com.cn
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