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1 Introduction

This document defines the DSO specific requirements for the functional units (FUs) of HV metal enclosed
switchgear according to EN 62271-200, indented to be used in a Client installation to be connected to the

public HV distribution grid the Belgian DSO(s) of concern.

The DSO specific requirements shall be considered in addition to those specified in documents C2/113-3, -4

and -7.
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2 DSO specific requirements

2.1 Fluvius

See Annex 1 of this document

2.2 Sibelga

Under study

23 ORES

Under study

24 Resa
Under study

25 AIEG
Under study

2.6 AIESH

Under study

27 REW
Under study

C2/113-5 — DSO specific requirements Ed.2 - DPC — p 5/6



65 Annex 1: Specific requirements of DSO Fluvius
66

r

C2-113-5
67 Fluvius_251023.doc»

C2/113-5 — DSO specific requirements Ed.2 - DPC — p 6/6



[ ]
-@vi\lw/)
Tot biju

C2/113
Classification and homologation procedure for MV switchgear
according to the technical prescription C2/112

Part5 :
Additional requirements for connection on the DSO grid of Fluvius

(edition 1 - 10.2023)

/

Brusselsesteenweg 199, 9090 Melle * www.fluvius.be



Aanvullende voorschriften bij C2/113-3, -4 en -7 Ed.2

INHOUD
ADDITIONAL TECHNICAL REQUIREMENTS ON THE SYNERGRID TECHNICAL SPECIFICATION
(0. T J R 1
1 OBJECT AND SCOPE....cciuctiitirreiretrrecrecerecreresressessssesssssssessssssssssssssssssssssssssssssasssssssassssassssasses 1
1 1= Y X 1
1A Yo 1 - 1
2 INSTRUCTIONS FOR COMPOSITION OF THE TECHNICAL DOSSIER ....cceceetiererecrerecreceerereseesenes 1
2.1  FILE STRUCTURE (FOLDERS AND SUBFOLDERS) AND FILE NAMES.....ceetetiieeeeeeeieeiieeeieeeeeeieeeieneeeeeeenanenns 1
2.2 TEST REPORTS AND DECLARATIONS ..ututtttttttetetnetnesnetneeneeneeneesseseesesesnssnesneensenersesnesseeseesnesnennes 1
2.3 TEST REPORTS tuttuttnitnttnttnttnttnttnteneeuesesnssnesneeneeaeraeeaeesessanssassnssnssneenseneraeenssssssnssnsensenernnenns 1
3  INSTRUCTIONS TO COMPLETE THE CONFORMITY ASSESSMENT GUIDE ....cccocevereirerecrenrereerenns 1
4  GENERAL REQUIREMENTS ....ceitttetettereerereeraererserecsesassessssassessssesssssssessssessssssssssssasssssssssassasassas 1
4.1  STANDARDS AND REFERENCE DOCUMENTS «.vututtniuetetnetnesnesnerneeneeneenteseesessesssnesnerneeneeseenseneesnees 1
L VN 1 TP 1
5 SPECIFIC TEST SPECIFICATIONS ....itituttireitereereceereerecesrassesssressessssesssssssessssessssessssassessssessessssassss 3
Lo Tt R ] = V]2 IO 3
5.2 FOLDERB -EN 62271-200 - DIELECTRIC TEST ttuttuttutiutiuititerneeneeneentenseneeseeseerereensenseeensensenns 3
5.3 FOLDERD-EN 62271-200 § 7.6 - SHORT-TIME WITHSTAND CURRENT AND PEAK WITHSTAND CURRENT
B LT 3
5.4 FOLDERE-EN 62271-200 § 7.7. - VERIFICATION OF THE DEGREES OF PROTECTION |IP AND IK CODES .. 3
5.5 FOLDERF-NBN EN 62271-200 §7.8 AND EN 60068-2-17 §8.5.2 - TIGHTNESS TEST AT 40°C....... 3
5.6 FOLDERL—EN 62271-200 §7.102 MECHANICAL ENDURANCE TESTS AND OPERATING FORCE ............ 3
5.7 FOLDER M - MEECHANICAL AND ELECTROMECHANICAL INTERLOCKS +vvuvvueunirneeneeneenreneeneeneerneeneeneensenes 3
5.8 FOLDERP-NBN EN 62271-200 §7.104.3 - MEASUREMENT OF LEAKAGE CURRENTS .uvvvnvernrennrennnes 3
5.9 FoLbERQ-EN 62271-200 § 6.106 - INTERNAL ARC TEST - TEST CRITERIA BY CATEGORY AND IAC
CLASSFOLDER S - VOLTAGE DETECTING AND INDICATING SYSTEM VDIS eeinieiieie e 3
5.10 FOLDERS-NBN EN 62271-213 - VOLTAGE DETECTING AND INDICATING SYSTEM (VDIS)......ccccc....... 3
5.11 FOLDER W — TESTING OF A COMPLETE PROTECTION CHAIN FOR MV CIRCUIT BREAKERS EQUIPPED WITH A
PROTECTION RELAY WITHOUT AUXILIARY SUPPLY OR WITH DUAL POWER SUPPLY ..vvuieniinieniineenenennennenns 3
6 SPECIFIC TEST SPECIFICATIONS FOR METERING PANEL.....ccccttteteiiereereirerereceereereseessssesasecanss 4
LTt R 1 N0 T 00 T ] 4
6.2 FOLDERO-NBNEN 62271-2008§7.103.1 - PRESSURE WITHSTAND TEST FOR GAS-FILLED
COMPARTIMENTS 1ttt ttttetaneeaneeaneeuneeanetanetanesanesaneeanesaneeanssanssansanssanseanssanssanssanssanssanssnsernsernsenns 4
6.3 FOLDERQ-NBNEN 62271-200 §7.105 - INTERNAL ARC TEST - CRITERIA BY AA CATEGORY AND IAC. 4
6.4 FOLDER X—EN 61869-2 - CURRENT TRANSFORMER (CT) ceeiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeee e 4
6.5 FOLDERY —EN 61869-3 - VOLTAGE TRANSFORMER (VT) ceiiiiiiiiiiiiiiiiiieeeeeee e 4
ADDITIONAL TECHNICAL REQUIREMENTS ON THE SYNERGRID SPECIFICATION C2/113-4............. 5
1 OBJECT AND SCOPE.....cctuetiitireeireerereereceresserssresssssssesssssssessssessssssssssssessssssssssssasssssssassssassssnsses 5
2 GENERAL .cutuititetireirereireeeireereseresessessesssressessssessssessessssessssssssssssessssassessssesssssssesasssssssnssesasnssanes 5



10

Aanvullende voorschriften bij C2/113-3, -4 en -7 Ed.2

REFERENCGES. ......ccuiiiiiiiiiiiieiieeiieeiieeiiseiesaeranernssrassrasssassssssssssssssssnsssnsssnsssnsssnsssnsssasssansssnssnnens 5
MAN-IMACHINE INTERFACE ......c.ciciieiiiiiiiieeiieeiieeiieeiisesesssssasesasssassrasssasssasssasssasssassssnsssnsssnses 5
.1 GENERAL: ettt tttttttttttiaseeeeeeetesattuuaaseseeteeesessasasasseeeeeeensssssssssseeseesesssssssneeseeesenensssssneesseereenenes 5
4.2 BASICRULES .ittetuttuuiiseeseereetuuuseusseseeeseesessssnssesessssesesssssssseeeseesesssssssnsseseseeeemsssnmmnseeeseeremmmnns 5
4.3 COMPOSITION tettturuuuenseseeeseenunesensseseeeseesesnssnsseesesseesesssssnseeeeeesesmsssssnsseeseseeenmmsmsmmneeeeeeeremmmnns 5
O N -SSP 5
TN 1V -1 5
I [0 (o7 Ko ] 3SRt 5
4.7  CONTROL INTERFACES AND CONTROL BUTTONS . cvuuueituneerunertueeeruneertneessnnsessneessnnsessneessnnsessneessnnnens 5
Sy N Y= 4 1= 4o | OO U UPPPPP 5
B.7.2 CONIOI ZONC .ttt ee e e ettt e e e e e e e e e ettt ee e e e e s e s eesssasaaneeeas 6
4.7.3 Content Of the CONLIol ZONE.........cccoevieeeieeeeeeeeee ettt 6
4.7.4  CONIOI BULEONS c.vvveeeeeeeeeeeeeeeee ettt ettt e e e e e e e e et ee e e e e s aeesvasaaaaeeeas 6
4.7.5 Motorized/AUtOMQALIC CONTIOL.c....cccccuvuiiiiiiiiiiiiiiiiiiiiiiieiieei ettt e s 6
4.8  INFORMATION (OTHER INDICATORS) .uuuuurrrereeeeeeeeaurseeeeeeeeeeaaisssseseeeeseaaaansssesssseessensnssssssseeeeennnnes 6
0 N Vo T 0 T3 o (o | (=P U PPPPR 6
4.8.2 Holder for feeder IdentifiCation ............cccuuueeeeieeeeeciiiiiiieeeeesssiiieeeeeeeessiaeaa e e e esssiaees 6
4.8.3 Service voltage range for the Voltage Detector and Indicating System........................ 6
4.8.4 Additional requirements for the Fault Current Indicator (FCl) .........ccccvvueeevcvvreeeirnnann, 6
VOLTAGE DETECTION AND INDICATING SYSTEM (VDIS) ..cceueeriiiiriireeennnncceeeeeeeeennnssnnsceesseeennns 7
SPECIFIC REQUIREMENTS FOR A HV BILLING METERING FUNCTION......cccccoieuirimnicreencrennncnne 7
PRACTICAL REQUIREMENTS FOR CABLE CONNECTIONS ......ccccieeirrenerenncrrennerenneernnnerenseennnnens 7
28 R C 1= N1 = Y N 7
7.2 HV SWITCHGEAR OF CATEGORY CLASS AALX/AA20......ce e, 9
7.3 HV SWITCHGEAR OF CATEGORY CLASS AABX...uiiiiiiieieeiiiiieeeeeiiee e e eete e e e eaaaeeeeeaaeeeesaanneeasasnneaes 10
ACCESSIBILITY TO COMPARTMENTS, LSC CATEGORY 2 INTERLOCKS......ccccoreeereenccrnancrennennes 10
8.1  ACCESSIBILITY TO COMPARTIMIENTS ..evtuunieeruruneereunueseseunnneessssnnaeeesssnaeesssnneessssnneeesssnnneeesnssnnes 10
S 30 A I O o7 =T clo ] X3 10
8.3 INTERLOCKS 1uueeetteiettuttiieseeeeteteeuuneseasseeeseeeennsssassssssesesessesssassssseeseerenessssnnnseesseeeesesssssnnseeesens 10
8.4 LOCKING FACILITIES tevuvuuuueeeeersererunnunnnnseeseseeenmessssnsssessssssenssssssnsseesssssesnessmsssnneseeeseenemmmmnnnenes 10
MISCELLANEOUS AND ADDITIONAL REQUIREMENTS .....ccciiteiiieiiinirniincincrasciessressrasssenssens 10
9.1  ARC DETECTION AND SUPPRESSION DEVICE ...uuuuneerruuueereusnneeesssnneesessneeessssneeesssnnneessssnneeesssnnnnes 10
9.2  INDICATING SYSTEM FOR THE DIELECTRIC WITHSTAND ABILITY OF THE INSULATING GAS FOR SWITCHGEAR
WITH GAS INSULATED SWITCHING DEVICES vvvuuneerertueeeesruieeesesunnseesssnneessssnneeesssnnneessssnnneesssnnnnens 10
9.3 EARTHING ARRANGEMENTS ...tettettururunneeeeeereernunrenssseseeeseesemssssssnssesesseennssssssnssessesssenmesssnnnneeses 11
9.4 RAISING BASE FRAMES.....etuuetttuteitieettueettueestnneestnessnneessnesanneessnesssnsestneessnsessneessnneessneersnneenen 11
9.5  FEAURES FOR INSTALLATION OF A FAULT CURRENT INDICATOR (FCI) vevvvviiiiiiiiiiiiiiii, 11
9.6 LV TERMINAL BLOCK FOR PROTECTIVE CURRENT TRANSFORMERS (CTS) cevivviiiiiiiiiiiiiiiiiiiiiiiiiieeieeeen, 11
OPERATING MECHANISM FUNCTIONALITIES OF SWITCHING DEVICES.......ccccceeermernncrnncnnnns 11
L0.0  SCOPE ettt ittt e ettt e et e e e et ee e e e et e e e e et e eeattaeeeataaeatttaaaarattaaaeaataaararnaaaerrran 11
O I A =1 = ¥ USSP 11
F0.3  FU KKINX .t uieietiieeeetiiiee e e ettt e e e et e e e et e e e e eateeeesetaesessasaneesssaanaaesessnnaessssnneesssnnnsessssnnnaarees 11
10.3.1 Principle of operation of the switching deViCes .............cccoeevvuvvveeeeeessiiiiiieaaeeesseiann, 11



11

12

Aanvullende voorschriften bij C2/113-3, -4 en -7 Ed.2

O I Y= 4 (o] o KRN 11

10.3.3 Functionalities of switch-disconnector provided with a motor operation................... 12
O L U I I SRR 12
LO.5 FU DKNX 1unieiiiiieieeeiiiee e ettt e e e et e e ettt e e e et ate e e e eataeseesaaaaaeeeesnanaaeassanneesssnnasesssnnnsesessnnnaeeees 12
10.6 FU DXGX AND DXTX truueiiiiiieeeeetiiiieeeetiiieeeertteeeesttnaeeessstnaeesasnnsessssnnaeesssnnasessssnnsesssssnneeesssnn 12
INSTALLATION AND OPERATING INSTRUCTIONS. .......ciciiiiiieiieniiennieniiensenstnsernssresssasssesssens 12
0 I R =1 = OO 12
0 I A 1Ny 7Y W17 01 U 12
11.3 OPERATING INSTRUCTIONS cetuettuneettueettueettueestuneestneestuneessnessnneessneesnneessneeesnneersneeessnsesenneennnns 12
ADDITIONAL REQUIREMENTS CONCERNING CONTROL AND PROTECTION FOR INSTALLATION
CONNECTED TO THE FLUVIUS DISTRIBUTION GRID ....cccctuiiteiienirnirecrnerncrnernscrnsernsssnssnnnes 13
12.1 FUSES USED IN SWITCH-FUSE COMBINATIONS ...cvuuettuettuneertneeesnneersneessnnsessneessnsessneessnnsesseessnnnes 13
A o 1 (o 1 Y Y U 13

ADDITIONAL TECHNICAL REQUIREMENTS ON THE SYNERGRID TECHNICAL SPECIFICATION

(o R 15
OBJECT AND SCORPE........coccnieeiiiteiriececeecteeraeracencescasssassassassassassssssassassassnssssssassassnssnssnsssnssns 15
GENERAL......ceeieeiieeireeireeeteetteteneenserassressraseresesesssesssessssssssnsssnsssnsssasesasesasesasssnsssasssansssnsennes 15
AALX AND AA2X CATEGORIES. .......co e eeciciecieiricecreereererencenceecrncrassassascescssssassassascasesnssnnsans 15
3.1 COMMON CRITERIA FOR AALX AND AA2X CATEGORY ..uuevruneeirieeiieeeneeetieeesnneessneeesneesnneeseneesnnns 15
3.2 AA10 CATEGORY: MINIMIZED RISK SWITCHGEAR WITH GAS EVACUATION DOWNWARDS WITH AN ARC IN
THE GAS-FILLED COMPARTIMENT 1uuttuttuttuetneetneetneesneetnsetneetneesnestneesnessnsssnsesnsesnsesnsesnsesnsesneennnes 15
3.3 AA11 CATEGORY: MINIMIZED RISK SWITCHGEAR WITH GAS EVACUATION IN THE SWITCHING ROOM WITH AN
ARC IN THE GAS-FILLED COMPARTIMENT «.ttttuueeeetttiseettunneeeeessneeesssnnsessssneeesssnnasessssnseesssnnnaeenes 15
3.4  AA13 CATEGORY: MINIMIZED RISK SWITCHGEAR WITH GAS EVACUATION DUCT OUT OF THE SWITCHING
ROOM WITH AN ARC IN THE GAS-FILLED COMPARTIMENT ... .evtunerrnnerrrnerruneerrneersnneresneersneessneersnneeens 15
3.5 AA15 CATEGORY: MINIMIZED RISK SWITCHGEAR WITH ENERGY ABSORPTION WITH AN ARC IN THE GAS-
FILLED COMPARTIMENT 1uuttettuieeetttueeeesuuueeesaunneeessssnnaeesssnnsesssnnnseesssnneessssnnsessesnnseessssnneesessnn 15
3.6 AA20 CATEGORY: MINIMIZED RISK SWITCHGEAR WITHOUT EXTERNAL PHENOMENA WITH AN ARC IN THE
GAS-FILLED COMPARTIMENT «.tttttineerttteeesessnneesssnnneeesssnnasessssnnaeessssnneeesssnnasesssnnnseessssnneessssnnnns 15
3.7 HV METERING FUNCTIONAL UNITS AALO CATEGORY .. ceevuunieeeriuieerrirneeeeesnneeesssneeessssnaaeesesnnnaaees 15
AA3X CATEGORIES .....ccuiieeiiiniieeiieeiieeiieeiieaiesaieranssasssasernsesnsssnsssssssasssasssasssasssassssssssnsssnsssnssnns 16
4.1 COMMON CRITERIA FOR AA3X CATEGORY ..uuueeerrruneeeesruneeeessnuneeesssuneesssnnaeessssnneeesssnnasessssnnneeeens 16
4.2  AA30 CATEGORY: LIMITED RISK SWITCHGEAR WITH GAS EVACUATION DOWNWARDS......ccevervunneerennnnn. 16
4.3  AA31 CATEGORY: LIMITED RISK SWITCHGEAR WITH GAS EVACUATION UPWARDS IN THE ROOM ............ 16
4.4 AA33 CATEGORY: LIMITED RISK SWITCHGEAR WITH GAS EVACUATION DUCT OUT OF THE ROOM............ 16
4.5  HV METERING FUNCTIONAL UNITS AA3X CATEGORY ..vuueitneeiiuneettneeetteeesteesaneestneeseneesnneessneassnns 16



10

11

12

13

14

15
16
17

18

Aanvullende voorschriften bij C2/113-3, -4 en -7 Ed.2

ADDITIONAL TECHNICAL REQUIREMENTS ON THE
SYNERGRID TECHNICAL SPECIFICATION C2/113-3

1 Object and scope

1.1 Object

1.2 Scope

2 Instructions for composition of the technical dossier

2.1 File structure (folders and subfolders) and file names
2.2 Test reports and declarations

2.3 Test reports

3 Instructions to complete the conformity assessment
guide

4 General requirements

4.1 Standards and reference documents

4.2 Ratings
For connection to the distribution grid of Fluvius, Fluvius only allows switchgear with the following
rating:
Rated Voltage Rated peak/Shirt-time current
Ur (KV) withstand Ip(kA)/Ik(kA)-tk(s)
12 62.5/25-1
24 50/20-1
24 62.5/25-1
24 /12 (dual) 62.5/25-1 / 50/20-1 (dual)

VT’s shall have the following minimum ratings:
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Accuracy class

0.2

Burden

10 VA

Burden range

Aanvullende voorschriften bij C2/113-3, -4 en -7 Ed.2

The burden range for every VT must be attested for by a routine test report present in the FU-M.
This report must also be present in the technical file of the installation and available on site.
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5 Specific test specifications

5.1

5.2

5.3

54

5.5

5.6

5.7

5.8

5.9

General
Folder B - EN 62271-200 - Dielectric Test

Folder D - EN 62271-200 § 7.6 - Short-time withstand current and
peak withstand current tests

Folder E - EN 62271-200 § 7.7. - Verification of the degrees of
protection IP and IK codes

Folder F - NBN EN 62271-200 §7.8 and EN 60068-2-17 §8.5.2 -
Tightness test at 40°C

Folder L—EN 62271-200 §7.102 Mechanical endurance tests and
Operating force

Folder M - Mechanical and electromechanical interlocks

Folder P- NBN EN 62271-200 §7.104.3 - Measurement of leakage
currents

Folder Q- EN 62271-200 § 6.106 - Internal arc test - Test criteria by
category and IAC class

5.10Folder S - NBN EN 62271-213 - Voltage detecting and indicating

system (VDIS)

5.11Folder W — Testing of a complete protection chain for MV circuit

breakers equipped with a protection relay without auxiliary supply
or with dual power supply

Lloninnn
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6 Specific test specifications for Metering panel

6.1 Introduction

6.2 Folder O - NBN EN 62271-200 §7.103.1 - Pressure withstand test for
gas-filled compartments

6.3 Folder Q- NBN EN 62271-200 §7.105 - Internal arc test - criteria by
AA category and IAC

6.4 Folder X —EN 61869-2 - Current transformer (CT)

6.5 Folder Y—-EN 61869-3 - Voltage transformer (VT)
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ADDITIONAL TECHNICAL REQUIREMENTS ON THE

SYNERGRID SPECIFICATION C2/113-4
1 Object and scope

2 General

3 References

4 MAN-MACHINE INTERFACE

4.1 General

4.2 Basicrules
4.3 Composition
4.4 Lines

4.5 Symbols
4.6 Indicators

4.7 Control interfaces and control buttons

4.7.1 General

The maximum height of the operation interface of a lever shall not exceed 1.7 meter above the
level for operating. This distance takes into account the base frames used to meet other
requirements. If necessary, measures should be included in the manuals and installation

instructions to achieve this maximum height.
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71 4.7.2 Control zone
72  4.7.3 Content of the control zone
73  4.7.4 Control buttons

74 4.7.5 Motorized/Automatic control

75 4.8 Information (other indicators)

76 4.8.1 Name plate
77  4.8.2 Holder for feeder Identification
78 4.8.3 Service voltage range for the Voltage Detector and Indicating System

79 4.8.4 Additional requirements for the Fault Current Indicator (FCI)

80 The fault current indicators (FCI) are installed by Fluvius or his subcontractor on site when

81 performing the connection of the DSU installation to the distribution grid. The number of FCI

82 installed equals the number of FU-K’s connected to the distribution grid. In case only two FU-K’s
83  are connected to the distribution grid, only one FCI will be installed. The brand and model of the
84  FClinstalled by Fluvius is the Horstmann Compass A.

85  The manufacturer is responsible for the necessary equipment used for installation of the FCI. This
86  must be present on each FU-K connected to the distribution grid. The following is required for
87  Fluvius:

88 e A cutout for installation of the FCI

89 e A tube with a pull-wire for the cables coming from the sensor of the FCI
90

91 The picture below gives an illustration of what is required.

92

93

94 Opening cf
pening cfr. IEC
95 Afmeting:HxB=45x92m$‘_____
|

% | |k '
97 Q> Fixatiepunt in LS-deel

voor bevestiging kabels
98

99

100

Beschermhuls
101 (voorkeur metalen buis of profiel)
102 voorzien van trekdraad

103
104
105
106

HS-deel

Figuur 1
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5 VOLTAGE DETECTION AND INDICATING SYSTEM (VDIS)

The brand and model of the VDIS installed by the switchgear manufacturer in the functional units
connected to the distribution grid are imposed by Fluvius. For an FU-K Horstmann Wega 1 is used
and for an FU-D Horstmann Wega 2 is used.

In all other functional units the DSU must use a Horstmann type Wega 1.
DSU specific components that use a signal of the VDIS as input shall not be connected to the VDIS
installed on a FU connected to the distribution grid.

In case a VDIS is present on the busbar, a manufacturer is not required to integrate any position
contacts of a load break switch in an automatic recloser system.

6 SPECIFIC REQUIREMENTS FOR A HV BILLING METERING
FUNCTION

An extra set of nameplates for the VT’s en CT’s must be present on the outside of the HV billing
metering function.

Technicians must be able to open the LV compartiment of the billing metering function intuitively,
easily and alone.

7 PRACTICAL REQUIREMENTS FOR CABLE CONNECTIONS

7.1 General

The interface between the HV cables and the switchgear (cable compartment) must always be
accessible for Fluvius without the need of any tools (interlock-based).

Access to the interface must be intuitively without the need of additional actions, disassembly of
interlocks,... . In case additional actions are required for closing the door of the cable compartment
(e.g. manually operating a switch, lever, etc...) they must not introduce an additional risk for long-
term failure. This implies that a sustainable nature of the individual components prevails.
Examples of long-term failures are:

e Deformations of interlocks

e Alignment problems between components

For substations connected to the distribution grid of Fluvius a minimum connection height of 800
mm above floor level for the HV distribution cables connected to FU-K’s is mandatory. Riser base
frames can be used to achieve this height.

The maximum cable section of the HV cables of the Fluvius distribution grid are 400 mm?. The FU-
K and FU-D, together with their possible accessories (e.g. base frames,...) shall be designed to
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Figure 1 : dimensions in a cable compartment for switchgear GIS FU-K with cables till 400 mm?.
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adapted to integrate this cable section including plugs, .... See figures 1, 2 and 3.

|

Cable compartment

-{ Cable compartment - door l

|

Outer cone connector, type C l

[

425 mm
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143

Figure 2 : dimensions in a cable compartment for switchgear AIS FU-K with cables till 400 mm?.
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{ Cable compartment - door ‘

1 Outer cone connector, type C ‘

-I Location of a CT on the cable |

~. - 4 Earthing connection point ‘

Cable fixation clamp ‘

Single phase HV cable ‘

Figure 3 : dimensions in a cable compartment for switchgear GIS FU-D with cables till 400 mm?2,

7.2 HV switchgear of category class AA1x/AA20

The center to center distance between two bushings in a FU-K or FU-D shall be at least 95 mm.

In case a riser base frames is used and the HV distribution cables enter from the side, the shape of
this base frame must be as such that the bending radius of the HV cables can be guaranteed. In
case the entry of the HV cables is accessible for a technician present in the substation without any
obstacles, this entry is equipped with the necessary accessories to prevent any pressure or hot
gases from escaping through this entry.
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7.3 HV switchgear of category class AA3x

8 ACCESSIBILITY TO COMPARTMENTS, LSC CATEGORY 2
INTERLOCKS

8.1 Accessibility to compartments
8.2 LSC category
8.3 Interlocks

8.4 Locking facilities

9 MISCELLANEOUS AND ADDITIONAL REQUIREMENTS

9.1 Arc detection and suppression device

For switchgear with category AA20 the fail-safe principle for FU-D’s must be maintained in case an
insulating gas is used for breaking a short circuit current. An indication must be present on the
man-machine interface indicating if the arc suppression device has operated or not. In case the
activation of the arc suppression device does not share any interlocks with the switches present in
the FU-D, the indication must be prominently visible. In any case, it must be impossible to perform
any operation on a switchgear after an internal arc has happened.

9.2 Indicating system for the dielectric withstand ability of the
insulating gas for switchgear with gas insulated switching devices

According to the laws and regulations of Belgium (RD 2021, Welzijnswet), the state of the
functional unit must be checked before performing any switching operation. Every functional unit
that houses a sealed pressure gas-filled compartment must be equipped with a device to check
the dielectric withstand of the insulating gas. This also applies to designs that use the sealed-for-
life principle where losses of the insulating gas are minimal. There are external factors that can be
responsible for unintended loss of the insulating gas:

e Human actions or manipulations with a risk of failure;
e During transport of the switchgear there is always a risk of damage to the switchgear;

e During installation of the switches there is a risk of damage.

10 .@&WM
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9.3 Earthing arrangements
9.4 Raising base frames
9.5 Feaures for installation of a Fault Current Indicator (FCI)

9.6 LV terminal block for protective current transformers (CTs)

100PERATING MECHANISM FUNCTIONALITIES OF
SWITCHING DEVICES

10.1Scope

10.2Generalities

The operation interface will always be located at the front of the FU. No operation interface may
be present on top of the FU.

For every FU installed in a switchgear connected to the distribution grid, all operation handles
shall be delivered together with the switchgear. A list must be present with all the handles and
accessories needed for exploitation, maintenance or interventions on the installation. Examples of
such accessories are:

e Accessories for cable testing,
e Specific tools for performing switching operations or cable installations,

The list must contain the manufacturer, model and order number of this accessory.

10.3FU KKNx

10.3.1Principle of operation of the switching devices

10.3.2Versions

Starting from 1/1/2022 every installation connected to the distribution grid of Fluvius will be
motorized. The motorization will only impact the FU’s connected to the distribution grid. The
manufacturer can find the necessary information regarding the motorization on the website of
Fluvius, document “Richtlijn uitrusting KC 24VDC — info fabrikant v2.0.1” and the following
accompanying documents:

e KCTB versie 2022 —24VDC — 2K — FU’s met Ur t.e.m. 24 kV

e KCTB versie 2022 —24VDC - 3K — FU’s met Ur t.e.m. 24 kV

11 .@&WM



210

211

212
213
214

215

216

217

218
219

220

221

222

223
224
225
226

227
228
229

230

231
232

233

234
235
236

237

Aanvullende voorschriften bij C2/113-3, -4 en -7 Ed.2

e KCTB versie 2022 — 24VDC - FU’s met Ur boven 24 kV

In general the “telebeheerkast” will be positioned next to the switchgear.

Under exceptional circumstances the “telebeheerkast” can be placed in a different location inside
the substation. In this case the manufacturer is responsible for the necessary adaptations to the
communication cables (extra length).

10.3.3Functionalities of switch-disconnector provided with a motor operation
10.4FU TxTx
10.5FU DKNx

10.6FU DxGx and DxTx

11INSTALLATION AND OPERATING INSTRUCTIONS

11.1General

11.2Installation

As a general rule, HV switchgear installed in a substation must be of the same brand and be the
same type (uniform installation). An exemption is giving only to the HV metering functional unit.
The HV metering functional unit can differ from the brand and type of the rest of the HV
switchgear on the following conditions:

e The HV metering functional unit of the different brand and type is homologated,
e The category of the HV metering functional unit is AA10 or AA3x,
e And is of the type “cable in — cable out” (“K-K”).

The number of different brands in one installation is always limited to two.

In order to avoid possible injuries, heating elements may not be installed in the functional units of
the switchgear connected to the distribution grid.

11.3O0perating instructions

III

For every FU installed in a switch gear connected to the Fluvius Grid a “Quick Operation Manua
shall be delivered together with switch gear.
This quick operation manual shall :

e contain “the 5 golden rules”,

12 -@Qwvm
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e be brief, unambiguous and clear. Maximum 2 pages per operation,
e use Dutch as language if present,

e be resistant to the environmental factors present in a cabin, such as dust, moisture and UV
light,

e have maximum tear resistance for intensive use during switching operations,

e are equipped with a ribbon, cord or chain so that they can be hanged from the wall,
ceiling,... .

12 ADDITIONAL REQUIREMENTS CONCERNING CONTROL
AND PROTECTION FOR INSTALLATION CONNECTED TO
THE FLUVIUS DISTRIBUTION GRID

12.1Fuses used in switch-fuse combinations

Each manufacturer will have a list available of fuses to be used in his own combined load break
switch.

Each manufacturer shall be able to demonstrate the compatibility and proper functioning of the
fuses present on his list with his combined load break switch. This argumentation must be added
to the technical file of the installation. Fuses not included on this list may not be used. The
manufacturer shall indicate the range of fuses applicable to his installation and provide a detailed
technical explanation using the fuse with highest calibre.

Each manufacturer indicates the maximum value of the current that is allowed to flow through the
fuses taking into account the possible declassification and heat dissipation of the housing of the
fuses in the combined load break switch.

The maximum heat dissipation of the combined load break switch must be declared in the
homologation file.

For installation for DSU, it is the responsibility of the manufacturer to investigated together with
the DSU the compatibility of the choses fuse with the combined load break switch.

12.2Protective relays

When using a circuit breaker, the protective relays used must be able to be configured to detect
earth faults and other fault currents (short circuit current, overload current,...). An earth fault
setting must be activated (10 or homopolar setting). The protective relays must be able to correctly
detect and interrupt an earth fault of 60 A or higher.

For the protective relays a constant time curve is choses by default. An inverse curve is not
allowed.

13 -@Qwvm



272
273

274
275
276

277

278
279
280

281
282
283

284

285
286

287
288
289
290
201
292
293
294
295

Aanvullende voorschriften bij C2/113-3, -4 en -7 Ed.2

Relays powered exclusively by an auxiliary power supply must comply with the following 3
conditions:

e Reliable operation: the basic principle behind this is that a relays will, by default, shutdown
the general protection of the installation in case a problem or failure is detected with the
auxiliary power supply. This also includes the wiring.

e Characteristics of the CT’s:

o The protective chain must be as such that a short circuit current of 20 kA (duration
time of 1 second) correctly activates the relays.
o Ratio of the CT

= Secondary winding of 1 A.
= Ratio between primary and secondary current at least 100/1;
= Default choices for this ratio: 100/1, 200/1, 400/1, 600/1 or 800/1.

e Choice of relays type

o The protective relays must be homologated and included on the list C10/20 part B.
The following conditions must also be fulfilled:

=  Only protective relays with 3 thresholds for detection are permitted (I>, I>>
and 1>>>),

= Very high short circuit currents (> 8 kA) must activate the circuit breaker
instantaneously (I>>>) in order to limit damage to the installation of the DSU
and distribution grid. For lower values of short circuit currents a time-step
approach can be considered (I>>).

=  Only protective relays equipped with a COMTRADE file (error log). Logging
of an incident is activated as soon as a threshold is reached.

: Qusiaanr
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ADDITIONAL TECHNICAL REQUIREMENTS ON THE
SYNERGRID TECHNICAL SPECIFICATION C2/113-7

1 OBIJECT AND SCOPE
2 GENERAL

3 AA1X AND AA2X CATEGORIES

3.1 Common criteria for AAlx and AA2x category

3.2 AA10 category: minimized risk switchgear with gas evacuation
downwards with an arc in the gas-filled compartment

The use of a buffer frame for the expansion of the hot gasses resulting from an internal arc and evacuation
of these gasses directly in the switching room through a small opening is not allowed for installations
connected to the distribution grid of Fluvius.

3.3 AA1l1 category: minimized risk switchgear with gas evacuation in the
switching room with an arc in the gas-filled compartment

3.4 AA13 category: minimized risk switchgear with gas evacuation duct
out of the switching room with an arc in the gas-filled compartment

3.5 AA1S5 category: minimized risk switchgear with energy absorption
with an arc in the gas-filled compartment

3.6 AA20 category: minimized risk switchgear without external
phenomena with an arc in the gas-filled compartment

3.7 HV metering functional units AA10 category

A HV metering functional unit with category AA10 can be used in combination with HV switchgear
with category AA15 or AA20. The entire installation will in this case be considered as an
installation with category AA15 or AA20.
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4 AA3X CATEGORIES

4.1 Common criteria for AA3x category

4.2 AA30 category: limited risk switchgear with gas evacuation
downwards

4.3 AA31 category: limited risk switchgear with gas evacuation upwards
in the room

4.4 AA33 category: limited risk switchgear with gas evacuation duct out
of the room

4.5 HV metering functional units AA3x category

A HV metering functional unit with category AA3x can be used in combination with HV switchgear
with category AA10, AA15 or AA20. The entire installation will in this case be considered as an
installation with category AA10, AA15 or AA20 on the condition that the HV metering functional
unit is protected by a switch-fuse combination.
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