Revision of the technical specification C2/115
 
Homologation procedure for prefabricated enclosures of HV substations
according to the technical prescription C2/112
 
Explanation & modalities of the public consultation
 
1. Explanation
Synergrid has drafted a revision of the technical specification C2/115 - Homologation procedure for prefabricated enclosures of HV substations according to the technical prescription C2/112.
The official publication of the new technical specification C2/115 is expected for 04.2021.
 
2. Modalities of this consultation
• This consultation will run from 17.12.2020 up to and including 01.03.2021. Any interested person can participate by sending their comments by email to the email address consult@synergrid.be at the latest on 01.03.2021.
• For the introduction of the comments, we expressly ask you to use the response form in excel  published on the Synergrid website. Only comments submitted using this form will be taken into consideration.
• Consultation is requested for the following documents:
  C2/115-1 homologation procedure (pdf)




  C2/115-3 technical prescription (pdf)




• The following documents are also available to give more information about this consultation, and the C2/115 homologation procedure in general:
  C2-115_E_ Presentation for public consultation




  C2-115-0 - Transition old to new list




• Synergrid undertakes to process all comments.
• Unless otherwise requested, the comments received will be published on the Synergrid website anonymously (stakeholder ‘x’ instead of the name of the company).
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Goal of this presentation

« To give an overview of what has changed in the specification C2/115
compared to the previous edition.

« To draw the attention of the consulted parties, to a few specific and
potentially sensitive changes
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Rationale and approach to review the
specifications C2/115
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Rationale and approach to review the
specifications C2/115 (1/2)

Currently, the requirements for the homologation of prefabricated enclosures
can be found in the introduction to the list of homologated enclosures
(C2/115-0) itself. It has therefore been decided to draw up separate
specification documents, as has been done for HV equipment (C2/113).

These specifications try to harmonise as much as possible the functional
demands and the technical specifications at Synergrid level.

In addition, the C2/112 prescription contains wall pressure limits per
enclosure type, based on simulations of the effects of an internal arc in HV
equipment made in the past. Following new tests, it was decided to carry out
more accurate simulations, which take into account a wider range of
influencing factors. The results have been integrated in the new specification
C2/115-3.
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Rationale and approach to review the
specifications C2/115 (2/2)

These C2/115 specifications will be published in 2 separate phases:

* In 2021: Re-homologation of prefabricated concrete enclosures with a volume of 15
to 30m?® with AA10 material (most common type of enclosure) = C2/115-3 Phase 1 -2
C2/115-3 annex C1

* In 2022: Re-homologation of other prefabricated concrete enclosures (different
volumes, different AA classes of HV material) = C2/115-3 Phase 2 - C2/115-3 annex
C2, C3 and C4: currently empty

Re-homologation of other enclosures (not prefabricated or made of other materials than
concrete) will not be part of these phases and will be assessed later.
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What’s new in the revised C2/115
specifications ?
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What’s new in the revised C2/115
specifications ? (1/2)

Several parameters are important in the homologation process:

1. The internal arc resistance calculation has been carried out taking
into account:

« The category of equipment considered (Aaxx) but also, for each category,
the worst case according to all the homologated HV equipment (C2/117)
and the type of arc that can be encountered with this type of equipment;

» The size of the ventilation grid chosen by the manufacturer;

« The volume of the enclosure (switching room) as well as the ratio between
its length and its width which can impact the pressure in case of internal
arc;

 An arc of 16kA instead of 14 before;

« The possibility of reducing the pressure resistance of the walls by allowing
the roof to lift up.
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What’s new in the revised C2/115
specifications ? (2/2)

2. The heat dispersion of the enclosure according to the maximum
power of the transformer(s) for which the manufacturer wants to have
his enclosure homologated and the weight that the floor slab must be
able to support.

3. The conformity of the functional openings and the whole enclosure
to IP23D and IK 10, and to a C4-High corrosion factor.

4. The electrical insulation of the enclosure walls in order to comply
with sub-section 2.4.1.1 of books 2 and 3 of the new GREI (AREI /
RGIE).

5. Compliance with the new sub-section 4.3.3.7 of books 2 and 3 of
the new GREI (AREI / RGIE) — oil retention tank.
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Focus points

Synergrid would particularly appreciate
feedback on these points
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Focus points — Synergrid would particularly
appreciate feedback on these points

1. As the type test requested in sub-chapter 7.5 is not standardised,
we want you to check whether you can quickly and easily find a
laboratory able to carry out this test.

2. Currently, the type tests requested in subchapters 7.2to0 7.4
(IP23D, IK 10 and C4-High) must be accredited and carried out in
an 1ISO17025 laboratory. Is this a concern for you and if so, what
test reports would you be able to provide?

3. Is the minimal height of switching room of 2,35m a concern? See
subchapter 6.9.
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Data required to proceed with the
homologation
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Data required to proceed with the
homologation

This homologation is mainly based on concept and design and does not
require a prototype to be produced.

* One-step homologation process;
 No demo inspection;
« Homologation on the basis of calculation notes, technical drawings and a
limited number of test reports:
» 4 test reports, only type tests;
« Of these 4 reports, only one test does not follow an international
standard but is necessary to comply with sub-section 2.4.1.1 of the
GREL. (test legacy).
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Planning
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Start public consultation of new specifications 15/12/2020

End of public consultation 01/03/2021
Publication specifications for homologation of prefab enclosures 01/04/2021
(part 1)

Deadline introduction of homologation requests 01/07/2021

Publish new list of homologated prefab enclosures

End of validity of the current homologation, except for enclosures

out of scope of C2/115-3 part 1 01/10/2021
(Enclosures out of scope of C2/115-3 part 1 retain their homologation)

End of transition period during which DSO’s still accept new
dossiers to connect enclosures which homologation expired on
1/10/2020

See details in C2/115-1 §3.

Publication specifications for homologation of prefab enclosures Forseseen in
(part 2, 3 and 4) 2022

01/04/2022

For more details about the timing :
see Xxlsx-file C2-115-0 transition old to new list, available in the consultation documents ¢
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C2/115 list during transition stage

Currently

Fabricant Type Klasse / Classe
ENTRADO BCBK X, ¥Y* BB10
ENTRADOD BCB X, Y™ BB20

* waarbij: X lengte van de cabine in dm (beschikbaar van 2.5m tot en met 12m in
stappen van 0.5m)

ALFEN ¥: breedte van de cabine in dm (beschikbaar in volgende afmetingen:
2.5m; 2.6m; 3.0m; 3.2m; 3.3m; 4m)

* o X: longueur de la cabine en dm (disponible de 2.5m jusque 12m par pas
de 0.5m)
Y: largeur de la cabine en dm (disponible dans les dimensions sulvantes:
2.5m; 2.6m: 3.0m: 3.2m; 3.3m; 4m)
T

Upon publication of the C2/115 in April 2021

old Volume . Expiry date of . . AhA-Classification of the
. . ratio Start date for Applicable specification . .
manufacturer Type classification of switch current ] . switchgear for which the
. rehomologation for homologation . .
BBxx room homologation * enclosure is designed

* DSLs can still propose these enclosures in a request for connection to the D50 up to maximum 6 months gfter this date

Alfen Entrado BCBK used as BBOS 15-30m? <2 1/10/2021 April 2021 C2/115-3 Annex C1 AAL0
BB10O 15-30m® <2 | foreseen in 2022/2023 foreseen in 2022 C2/115-3 Annex C2 AAZ1
BBOS-BB10 = 30-50 m? - | foreseen in 2022/2023 foreseen in 2022 C2/115-3 Annex C38C4 AA10 and AA3L

requirements

in old list- revision TED all an-classifications

BBO5-BE10 >50m? - after 2022

requirements

BB20 - - after 2022 all Ad-classifications

in oid list - revision TBD
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Thank you for your attention

For questions related to this public consultation: consult@synergrid.be

All documents related to this public consultation
are available on www.synergrid.be — page “publieke consultatie” / “consultation publique”

For questions related to prefabricated enclosures
or C2/112 in general: CE2@synergrid.be

—% Synergrid
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C2-115-0_-_Transition _old_to_new_list.xlsx


C2-115-0_-_Transition_old_to_new_list.xlsx
lijst oud-nw

		Manufacturer		Type		Old classification BBxx		Validity of homologation						Volume of switch room		Ratio
(length/width)		Expiry date of current homologation *		Start date for rehomologation		Applicable specification for homologation		AA-Classification of the switchgear for which the enclosure is designed		Number and power of biggest tfo

		 * DSU’s can still propose these enclosures in a request for connection to the DSO up to maximum 6 months after this date						C2/115-3 part 1		C2/115-3 part 2		rev C2/112



		PART 1 :		WALK IN ENCLOSURES



		Alfen		Entrado BCBK		used as BB05		9/1/21						15-30 m³		<2		10/1/21		April 2021		C2/115-3 Annex C1		AA10

						BB10				6/1/22				15-30 m³		<2		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C2		AA31

						BB05-BB10				6/1/22				30-50 m³		-		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C3&C4		AA10 and AA31

						BB05-BB10						1/1/24		> 50m³		-		foreseen after 2023		after 2022		to be defined		all AA-classifications

						BB20								-		-		foreseen after 2023		after 2022		to be defined		all AA-classifications

		CDC		BX-2P		used as BB05		9/1/21						15-30 m³		<2		10/1/21		April 2021		C2/115-3 Annex C1		AA10

						BB10				6/1/22				15-30 m³		<2		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C2		AA31

						BB05-BB10				6/1/22				30-50 m³		-		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C3&C4		AA10 and AA31

		CDC		BX-2P Gamma		used as BB05		9/1/21						15-30 m³		<2		10/1/21		April 2021		C2/115-3 Annex C1		AA10

						BB10				6/1/22				15-30 m³		<2		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C2		AA31

						BB05-BB10				6/1/22				30-50 m³		-		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C3&C4		AA10 and AA31

						BB05-BB10						1/1/24		> 50m³		-		foreseen after 2023		after 2022		to be defined		all AA-classifications

		ELECTRO 80		E80 type 1 à 4		BB05 et BB20						1/1/24				-		foreseen after 2023		after 2022		to be defined		all AA-classifications

		Infrabel		Cabine mobile métallique type
“container Infrabel”		BB05						1/1/24				-		foreseen after 2023		after 2022		to be defined		all AA-classifications

		Lithobéton		Aquila (40m³)		BB05-BB10				6/1/22				30-50 m³		-		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C3&C4		AA10 and AA31

		Lithobéton		Aries (all version)		used as BB05		9/1/21						15-30 m³		<2		10/1/21		April 2021		C2/115-3 Annex C1		AA10

						BB10				6/1/22				15-30 m³		<2		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C2		AA31

		Lithobeton		Taurus		used as BB05		9/1/21						15-30 m³		<2		10/1/21		April 2021		C2/115-3 Annex C1		AA10

						BB10				6/1/22				15-30 m³		<2		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C2		AA31

		Lithobeton		Gemini		used as BB05		9/1/21						15-30 m³		<2		10/1/21		April 2021		C2/115-3 Annex C1		AA10

						BB10				6/1/22				15-30 m³		<2		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C2		AA31

		Lithobeton		Dorado 2		used as BB05		9/1/21						15-30 m³		<2		10/1/21		April 2021		C2/115-3 Annex C1		AA10

						BB10				6/1/22				15-30 m³		<2		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C2		AA31

		Lithobeton		Gemini BB20		BB20						1/1/24						foreseen after 2023		after 2022		to be defined		all AA-classifications

		Lithobeton		Dorado 3		BB05		9/1/21						15-30 m³		<2		10/1/21		April 2021		C2/115-3 Annex C1		AA10

		Lithobeton		Vela		BB05		9/1/21						15-30 m³		<2		10/1/21		April 2021		C2/115-3 Annex C1		AA10

		MA		2M 		BB05						1/1/24		<15m³		-		foreseen after 2023		after 2022		to be defined		all AA-classifications

		MA		3M		used as BB05		9/1/21						15-30 m³		<2		10/1/21		April 2021		C2/115-3 Annex C1		AA10

						BB10				6/1/22				15-30 m³		<2		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C2		AA31

		MA		4M		used as BB05		9/1/21						15-30 m³		<2		10/1/21		April 2021		C2/115-3 Annex C1		AA10

						BB10				6/1/22				15-30 m³		<2		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C2		AA31

		MA		Wima		BB05		9/1/21						15-30 m³		<2		10/1/21		April 2021		C2/115-3 Annex C1		AA10

						BB05				6/1/22				30-50 m³		-		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C3		AA10 

						BB05						1/1/24		> 50m³		-		foreseen after 2023		after 2022		to be defined		all AA-classifications

		MA		Cari		used as BB05		9/1/21						15-30 m³		<2		10/1/21		April 2021		C2/115-3 Annex C1		AA10

						BB10				6/1/22				15-30 m³		<2		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C2		AA31

						BB05-BB10				6/1/22				30-50 m³		-		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C3&C4		AA10 and AA31

						BB05-BB10						1/1/24		> 50m³		-		foreseen after 2023		after 2022		to be defined		all AA-classifications

		MA		Bedriwa		BB20						1/1/24						foreseen after 2023		after 2022		to be defined		all AA-classifications

		MA		Caderiva		BB50						1/1/24						foreseen after 2023		after 2022		to be defined		all AA-classifications

		SE		Mistral 3		BB05		9/1/21						15-30 m³		<2		foreseen after 2023		April 2021		C2/115-3 Annex C1		AA10

		SE		Mistral 4		BB05		9/1/21						15-30 m³		<2		foreseen after 2023		April 2021		C2/115-3 Annex C1		AA10

		SE		Mistral 5		used as BB05		9/1/21						15-30 m³		<2		10/1/21		April 2021		C2/115-3 Annex C1		AA10

						BB10				6/1/22				15-30 m³		<2		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C2		AA31

		SE		NRB Ex BM3		used as BB05		9/1/21						15-30 m³		<2		10/1/21		April 2021		C2/115-3 Annex C1		AA10

						BB10				6/1/22				15-30 m³		<2		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C2		AA31

		SE		BM4 		used as BB05		9/1/21						15-30 m³		<2		10/1/21		April 2021		C2/115-3 Annex C1		AA10

						BB10				6/1/22				15-30 m³		<2		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C2		AA31

		SE		BM5->BM7		BB05-BB10				6/1/22				30-50 m³		-		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C3&C4		AA10 and AA31

		Spijkerman		NFT		used as BB05		9/1/21						15-30 m³		<2		10/1/21		April 2021		C2/115-3 Annex C1		AA10

						BB10				6/1/22				15-30 m³		<2		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C2		AA31

						BB05-BB10				6/1/22				30-50 m³		-		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C3&C4		AA10 and AA31

						BB05-BB10						1/1/24		> 50m³		-		foreseen after 2023		after 2022		to be defined		all AA-classifications

		Spijkerman		SPM-2		used as BB05		9/1/21						15-30 m³		<2		10/1/21		April 2021		C2/115-3 Annex C1		AA10

						BB10				6/1/22				15-30 m³		<2		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C2		AA31

		Spijkerman		SPM-4		used as BB05		9/1/21						15-30 m³		<2		10/1/21		April 2021		C2/115-3 Annex C1		AA10

						BB10				6/1/22				15-30 m³		<2		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C2		AA31

		WEBECO		Cabine type 1 		used as BB05		9/1/21						15-30 m³		<2		10/1/21		April 2021		C2/115-3 Annex C1		AA10

						BB10				6/1/22				15-30 m³		<2		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C2		AA31

		WEBECO		Cabine type 2-> type 8		BB05-BB10				6/1/22				30-50 m³		-		foreseen in 2022/2023		foreseen in 2022		C2/115-3 Annex C3&C4		AA10 and AA31

		WEBECO		Cabine type 8-> type 13		BB05-BB10						1/1/24		> 50m³				foreseen after 2023		after 2022		to be defined		all AA-classifications

		WEBECO		Cabine type 2A-> type 13A		BB20						1/1/24						foreseen after 2023		after 2022		to be defined		all AA-classifications



		PART 2 :		NON-WALK IN ENCLOSURE



		Alfen		DIABOLO 20H &30H		BB05		9/1/21						15-30 m³				10/1/21		April 2021		C2/115-3 Annex C1		AA10

		Lithobéton		Lupus		BB05		9/1/21						15-30 m³				10/1/21		April 2021		C2/115-3 Annex C1		AA10

		SE		ALTO D		BB05		9/1/21						15-30 m³				10/1/21		April 2021		C2/115-3 Annex C1		AA10
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C2-115-E_COMMENT_SHEET_Feedback_public_consultation_(public_anonymous).xlsx
C2-115-1

		1		2		3		4		5		6		7		8		9		10

		N°		Company		page		Chapter / paragraph		line number		E / T / G		Comment / Question		New (text)proposal		Answer of Synergrid		Acceptation code

		1		Stakeholder 4		3		1.3		20		G		This C2/115-1 draft for consultation is in the Englisch language, will there be and Dutch and French version available after the Public Consulting is finished ?  		Will there be and Dutch and French version available after the Public Consulting is finished ?  		Synergrid will provide a translation of C2/115-1 in Dutch and French after finishing the final edition.		A

		2		Stakeholder 1		4		2.		25				Planning - Termijnen vanaf aanvraag homologatie tot publicatie lijken ons inziens zeer kort. Is dit volgens Synergrid een haalbare termijn?Gaan de labo's zo snel kunnen  werken wanneer iedereen gelijktijdig zijn aanvraag doet?				Het aantal gevraagde testrapporten is beperkt, en deze moeten niet allemaal afgewerkt zijn vóór het indienen van een aanvraag.
De homologatieprocedure laat namelijk toe om in een eerste fase een technisch dossier in te dienen met een onvolledige set proefrapporten/certificaten, en maximum 3 maanden later de eventueel ontbrekende testerapporten/certificaten. Zie C2/115-1, §2.2.
Synergrid verwacht hier dus geen probleem.		N

		3		Stakeholder 4		4		2.2		40		G		The xlsx file as part of C2/115-3 was not send with the Public Consultation and is not public available on the Synegrid website		The fact that this document is not available shall not adversely affect the homologation of submitted files.		this document will add in no means any additional elements, prescriptions or specifications to the documents available for the consultation.
This checklist C2/115-3 (xlsx) will only be a practical tool for a more efficient verification of the homologation files, to allow a faster treatment.		N

		4		Stakeholder 4		4		2.3		59		G		Payment for homologation is a new evolution an there are no rates available		Legally justified rates, depending on the association form of  Synegrid, shall be made publicly available which clarifies the total cost, the partial costs per item, additional costs, for a homologation		The current procedure for homologation of prefabricated cabinets is much more limited. The new procedure will be more extended, and therefore - in line with other Synergrid homologations - will have a cost. See also general procedure S1/01 for Synergrid homologations: the standard situation is a paying homologation.
Price model: 250 euro administrative costs per grouped homologation request, and 800 euro for the study of each enclosure in the grouped request.		A

		5		Stakeholder 1		4		2.3		60		G		(60 tot 93) Is het mogelijk om de mogelijks aangerekende administratie kosten te verduidelijken?				zie vraag 4.		A

		6		Stakeholder 2		4		2.3		66		G		(66 ; 68-81 ; 87-93) Kan de opbouw van de offerte van Synergrid worden verduidelijkt? Als de prijzen voor de verschillende aspecten van het dossier (administratie, technische analyse, communicatie, homologatierapport & publicatie) bekend worden gemaakt is er een duidelijk en transparant speelveld voor iedereen én kan dit worden meegenomen in de budgettering.				Zie vraag 4. 		A

		7		Stakeholder 4		5		2.4		95		T		On what technological basis and with what background and knowledge on the matter, will the technical study be carried out?		The technical study of a submitted homologation file will be done by technical experts in the following fields: xx, xx, xx, xx, ....		The study will be done by DSO experts within Synergrid. See also lines 99 and 100 : "After analysis of the technical dossier C2/115-3, the result of the study will be evaluated by the Synergrid CE2 commission, consisting of DSO experts."		N

		8		Stakeholder 4		6		3.1		119		T		What specific standards are referred to here?		If the following standards,…., and/or the …..........		This refers to the standards that are used in the technical specification C2/115-3 (see also C2/115-3, §2.3 and explanation in §2.1).		N

		9		Stakeholder 4		6		3.1		119		T		….have been updated …..		The update will be publicly announced on our website and by direct mail to every person involved in the initial homologation		Yes indeed (see C2/115-1 §3.1), see also answer in question 8.		N

		10		Stakeholder 1		5		3.1		124		G		(124 tot 131) Kan een overgangsperiode  van de oude homologatie  van 1 jaar  in overweging worden genomen?		Het bestellen leveren en in gebruik nemen van nieuwe mallen neemt heel wat tijd in beslag. Hierin zouden we ook wat ademruimte willen inbouwen om eventuele problemen bij te kunnen sturen		Synergrid zal in geval van een update van het homologatieproces rekening houden met dergelijke aspecten bij het bepalen van de overgangstermijn. Daarom is vermeld "minimum 6 maanden", met de mogelijkheid om meer tijd te voorzien.		N

				Stakeholder 1				3				3						Accepted		A

				Stakeholder 2				1				1						Partially Accepted		P

				Stakeholder 3				0				0						Refused		R

				Stakeholder 4				6				6						Noted		N

								10





						A		P		R		N

				Stakeholder 1		1		0		0		2		3

				Stakeholder 2		1		0		0		0		1

				Stakeholder 3		0		0		0		0		0

				Stakeholder 4		2		0		0		4		6

						4		0		0		6		10



&"-,Italic"&10&F - p &P/&N	




C2-115-3 pdf

		1		2		3		4		5		6		7		8		9		10

		N°		Company		page		Chapter / paragraph		line number		E / T / G		Comment / Question		New (text)proposal		Answer of Synergrid		Acceptation code

		1		Stakeholder 1						0		G		Het opzet om een revisie van de C2/115 door te voeren trek ik zeker niet in twijfel. Doch kan ik me de indruk niet ontdoen dat de teksten in  ‘Part 3’, heel sterk aanleunen bij een lastenboek  voor een prefabcabine voor de DNB. De huidige homologaties in combinatie met de eisen in de C2/112 beperken zich tot de eisen die ertoe hebben geleid dat er een degelijke cabine wordt afgeleverd. Wat niet wil zeggen dat mogelijke verbetering ertoe kunnen bijdragen dat gebouwen in combinatie met elektrische componenten nog veiliger worden en dat de transformatoren beter worden gekoeld. Doch merken we op vandaag verwaarloosbare problemen die rechtstreeks het gevolg zijn van mogelijks foute constructies van de prefabcabines. Eventuele calamiteiten zijn eerder het gevolg van minder kwalitatief materiaal in combinatie van slecht vakmanschap. Mocht u bij mijn bemerkingen nog vragen hebben zal ik deze graag toelichten.		Voor een betonfabrikant is het uitermate belangrijk om bij het bouwen van prefabcabines te voldoen aan de opgelegde normeringen. Het is echter niet mogelijk om als betonfabrikant voor iedere configuratie zelf een oplossing aan te reiken. Zeker omdat de technische expertise omtrent schakelmateriaal en transformatoren dermate complex is en deze kennis niet aanwezig is bij de betonfabrikanten. De C2/115 is een goed document om een uniform product te bekomen. Verbeteringen die nodig zijn voor de veiligheid voor de mens en materiaal moeten we zeker alle aandacht aan geven. Ik denk dat het belangrijk gaat zijn dat alle parameters waaraan een standaard betonnen cabine aan moet voldoen, door Synergrid worden opgegeven, zodat we weten welke berekeningen er moeten uitgewerkt worden. Eveneens kunnen de testen hierop dan worden afgestemd. De nieuwe maatstaf zou dan als basis voor alle mogelijke uitvoering kunnen worden aangenomen.		Er is een tendens binnen Synergrid om zoveel mogelijk te centraliseren binnen Synergrid. Vandaar dat inderdaad elementen die vroeger in de lastenboeken van de DNB's zaten, nu op een meer centraal niveau voorzien zijn. Het voorschrift C2/115-3 is onder meer gebaseerd op het lastenboek TST33-1: de DNB-specifieke aspecten zijn niet mee overgenomen op Synergrid niveau.

Het doel van deze specificatie is om ervoor te zorgen dat er enkel materiaal op het net komt dat veilig blijft gedurende hun levensduur.
De nieuwe aanpak maakt het voor een eindklant overzichtelijker welke cabine geschikt is voor welke installatie.		N

		2		Stakeholder 2						0		G		PRESENTATION DOCUMENT - PLANNING - Gelet op eventuele testen dienen te worden uitgevoerd door erkende labo's is de termijn tussen publicatie van de homologatieprocedure (01/04/2021) en de uiterste datum tot indienen van een compleet homologatiedossier (01/07/2021) te kort. 		Publicatie  van de homologatieprocedure: 01/04/2021 - Uiterste  datum indienen homologatiedossier: 01/10/2021 - Einde huidige homologatie: 31/12/2021		Zie ook vraag 2 over C2/115-1:
Het aantal gevraagde testrapporten is beperkt, en deze moeten niet allemaal afgewerkt zijn vóór het indienen van een aanvraag.
De homologatieprocedure laat namelijk toe om in een eerste fase een technisch dossier in te dienen met een onvolledige set proefrapporten/certificaten, en maximum 3 maanden later de eventueel ontbrekende testerapporten/certificaten. Zie C2/115-1, §2.2.
Synergrid verwacht hier dus geen probleem.		N

		3		Stakeholder 1		8				77		T		Het is een moeilijk te bepalen gegeven om dit standaard te voorzien. Stel wanneer er in een cabine enkel een transformator komt te staan,		Best zou zijn dat er in een homologatie maximum gewichten worden opgegeven. Indien een installateur hiervan wil afwijken zal er een studie worden gemaakt specifiek voor een bepaald project.		In de nieuwe lijst C2/115 zal eveneens de maximale draagkracht van de vloerplaat mee vermeld worden. Dit moet dan opgegeven worden door de fabrikant van de cabine in zijn homologatiedossier.		A

		4		Stakeholder 4		8				82		T		Wind speed vb=38 m/s is not correct		The windspeed does not exceed 34 m/s according 2,1,2 in IEC 62271-1		Agreed, it will be adapted in line 82, and the reference will be adapted.		A

		5		Stakeholder 4		8				90		T		One substation can be used for several powervalues of transformers, is there a possibilty to specify a power range instead of a fixed power value ? 		Rated power range of the prefabricated enclosure		We assume that the rated power is the maximum power of the transformer to be placed in the substation. Lower values are automatically included - see title in exemple new list "Number and power of biggest tfo".		N

		6		Stakeholder 1		12				92		T		(92-94) Ook hier zij we voorstander om een standaard op te geven die we als nieuwe maatstaf kan gebruikt worden. Het is onmogelijk om een standaard te creëren voor alle mogelijke configuraties. Voor een betonfabriek is het niet mogelijke alle materialen die er in de markt bestaan te verzamelen en hiervoor een standaard te ontwikkelen. Dit is materie voor een MS installateur. Hij is degene met expertise en beschikt over de juiste informatie die ertoe gaan leiden om een juist gebouw te construeren.			Een tabel kan hieraan een oplossing bieden. Tabel kan bestaan  uit een brede waaier van configuraties die dan garantie bieden aan voldoende sterkten en juiste verluchting.		Zie ook vraag 3 : de maximale draagkracht van de vloerplaat zal mee opgenomen worden in de lijst. 
Voor de minimale ventilatievereisten kan Synergrid een lijst ter beschikking stellen met de genormeerde maximale verliezen van de transformatoren in functie van hun vermogen opdat een fabrikant van cabines de geschikte ventilatie kan voorzien.
De combinatie van deze elementen zou voldoende moeten zijn.		P

		7		Stakeholder 2		8				92		T		(92-94, 97) Het is niet aan de fabrikant van de prefab cabine om aan te geven welk vermogen maximaal geïnstalleerd kan/mag worden in een prefab cabine. De installateur middenspanning/technieken zijn de specialisten en ontwerpen de installatie, houden daarbij rekening met de effectieve warmte-afgift van alle warmtegenererende toestellen in het lokaal en zal op basis daarvan aan de fabrikant van de prefab cabine aangeven hoeveel en welke afmetingen de ventilatieroosters minimaal dienen te zijn. De installateur technieken kan daarbij ook overwegen om met geforceerde ventilatie (ventilatoren) te werken. Deze ventilatiestudie is eigen aan het ontwerp van een installatie, niet aan de vervaardiging van een prefab cabine. Een ventilatiestudie dient inherent te zijn aan het technisch dossier van de installateur middenspanning / technieken, zowel voor een installatie in een prefab cabine als in een inpandig lokaal (waar er betreft ventilatie vaker minder gunstige omstandigheden zijn door bijvoorbeeld 1 enkele buitenwand in de voorgevel en er van diagonale ventilatie al geen sprake meer kan zijn).		De installateur middenspanning / technieken voegt aan het technisch dossier van de desbetreffende installatie een ventilatiestudie toe met positionering en dimensionering van de nodige ventilatie-openingen ifv de gehele installatie en werkelijke totale gegenereerde warmte. Op basis daarvan zal de fabrikant van de prefab cabine of de bouwheer voor de inpandige cabine het gewenste kunnen voorzien.		Zie ook antwoorden op vraag 3 en vraag 6.

De bedoeling is dat een installateur in de lijst C2/115 eenvoudig kan zien in welke cabine welke transformator en welke klassificatie van schakelapparatuur kan geplaatst worden, met welk maximum gewicht. Het is daarom de verantwoordelijkheid van de fabrikant van de cabine om de juiste ventilatie en draagkracht van vloerplaat te voorzien in functie van wat hij opgeeft als max trafo en draagkracht vloerplaat.		R

		8		Stakeholder 4		8				96		T		This means that an enclosure will not be classified according the IAC AB ratings, even if the manufacterer has invested a lot of money to obtain this certification that is a common requirement with a lot of European grid operators ?		…,however the actual BB05 classification of the enclosure with the allowed interaction on the AAxx classification of the MV-switchgear, remains valid 		Since the maximum pressures of the enclosures have changed, it will indeed be necessary in some case to re-execute the requested calculations.
Synergrid decided on another approach than what is done for example in Germany (a fixed combination of enclosure and specific HV material).
		R				C2/113-2		E

		9		Stakeholder 4		8				101		T		When IAC AB test are executed on substations, there is no additional roof load or snow/ice load apllied, so this cannot be required in chapter 9.3 when a lift-up roof is used. 		A better solution is to describe the maximal roof weight in kg's, this includes both flat roofs and tiled roofs with an 35° angle.		This solution was indeed discussed internally, but was not retained because it is not possible to define this if the dimensions and construction of the roof are not defined yet.		R

		10		Stakeholder 4		10				121		T		There is no specific fire resistance value (REI) specified according EC1 & EC2 or as in the AREI.
Concrete in itself as a construction material is classified in the “non-combustible” material class. The addition of reinforcement, to increase the stability and resistance during impacts, however, has structural consequences in the field of concrete cracks and deformations of the structure. When determining the fire behavior of a concrete construction, 3 performance criteria are used and this according to the applicable Eurocodes 1 and 2.
These are :
• criterion “R”: maintenance of the load-bearing capacity of the concrete structure (determining factor here is the concrete strength class and concrete cover of the reinforcement in relation to the concrete surface)
• criterion “E”: preservation of the integrity of partitions in the construction (minimal influence of fire in the event of cracks, holes, openings, in our case in partition walls in the substation)
• criterion “I”: preservation of the thermal insulating value of the construction material (in our case concrete that limits the temperature rise on the other side of a wall in the event of fire -> <180K)
		Fire Resistance for the concrete enclosure : REI60
Fire Resistance for the functional openings : 30 minutes


vervolg kolom G (lijnbreedte ontoereikend):
These criteria can be used separately in the indication of fire behavior of a concrete element (e.g. R60 or E60 or I60) where the number indicates the number of minutes of resistance, they can also be used as a combination (e.g. REI60), which indicates that the element meets at least all 3 criteria for a time span of 60 minutes or more.
The performance criteria are tested against, among other things, the temperature development within the construction elements (cabin internal) and, among other things, the mechanical behavior of the construction in the event of fire (cracks, breakage, etc. of cabin walls). The testing of these criteria is also determined, among other things, of the equipment present in the compartment (cables, LS-board, transformer, ...), these are the “risk factors”.
Fire behavior of a concrete construction can fully be calculated according to EN 1992 part 1-1 and part 1-2		The fire resistance aspect of functional openings is not part of the scope of the homologation process. The fire resistance characteristic of the functional openings, and of the walls of the enclosure, will depend on the installation configuration of the enclosure (according to book 2 and 3 of AREI) and will have to be specified during the study of the project.
		R

		11		Stakeholder 3		10		6.2		133		T		In order to prevent risks  regarding fire behaviour, it is recommended  to demand minimum values of fire resitance of concrete and functional openings of the enclosure 		Following minimum values of fire resistance shall be applied: 
concrete walls: EI60
roof: REI60
doors: EI230
ventilation openings: EW60                       		See answer in question 10 above.		R

		12		Stakeholder 1		10				139		T		De punten die hier worden aangehaald zijn niet relevant. Dit is materie voor de installateur.				Zie ook antwoord op vraag 6 en 7. Het is de verantwoordelijkheid van de fabrikant van de cabine om de juiste ventilatie te voorzien in functie van wat hij opgeeft als max trafo.		R

		13		Stakeholder 4		10				150		G		The building = concrete body of the enclosure or the complete substation ? Several rotating points needs regular oiling, ventilation grills needs to be cleaned, etc,…..		The building must be maintenance-free, except rotating or movable parts that needs regular lubrication		The building itself should be maintenance free. For the functional openings, some minimal maintenance can be necessary indeed: see answer to question 58.		R				C2/113-3 xlsx		T

		14		Stakeholder 4		11				163		T		The requirements regarding the concrete texture exceed the general requirements according the standards that are valid for precast concrete elements,a ll predetermined requirements of the texture must be aimed at functionality. Consequently, the requirement about the variation of colors of bare concrete and whether or not air bubbles are visible, is not an issue. If so then a description must also be made for the different finishing types such as structural coatings, stone briquettes, wood  cladding, etc. These architectural subjective requirements should not be included in these technical specifications about a properties of the concrete. This can possibly be retained in the customer's special specifications. The presence of gravel nests, streams, cracks, detachments, visible reinforcements, etc. can be prevented as they describe the structure of the concrete.		Withdraw lines 164,165,170,171,181,182		The proposition is accepted: text will be adapted accordingly.		A

		15		Stakeholder 4		11				163		T		How, when and by whom will the texture check be done?		Texture : Will be regularly verified by .....		During the homologation procedure, this aspects must be based on a manufacturer's declaration, since they can only be physically checked in a later stage since no demo model is asked for the homologation.		N				C2/113-3 pdf		G

		16		Stakeholder 3		11		6.5.1		177		T		Prefab enclosures made of prefab concrete elements ( non- monolithic enclosures ) always have visible joints between two elements. The joint is filled with an special construction kit, but remains visible		Visible markings from spacers, reinforcemnt, rust , etc… are not acceptable		Accepted: "construction joints" will be removed from the sentence.		A

		17		Stakeholder 4		11				190		T		The use of metal needles (steel fiber) must be nuanced: poorly placed steel reinforcement can just as well cause a poor insulation resistance measurement if it is present too close to the concrete surface. Therefore, metal needles should only be described as reinforcement and not as a cause of other potential problems. The insulation resistance measurement as described (see 6.14.2) should not be described as "where applicable" because it is independent of the type of reinforcement.		The use of metal needles….....................circuit.Where applicable….........circuit.		The sentence will be adapted as follows: "The use of metal needles is not recommended in order to achieve the insulation resistance required for the exterior walls of the building in relation to the earthing circuit. Where applicable, the electrical resistivity of the topcoat must be sufficient to meet the requirements for insulation resistance (see 6.14.2) of the building's outer walls and functional openings in relation to the earthing circuit."		P

		18		Stakeholder 4		11				209		T		Expose class EE3 XF1 is not correctly described		Exposure class EE3 XF1 in accordance with NBN EN206 ( Frost, contact with rain exterior walls exposed to rain, ...)		Accepted: the sentence will be adapted as proposed.		A

		19		Stakeholder 3		11		6.5.3		209		T		As substations can be installed all over Belgium, exposure classes should also be defined for exposure to carbonation ( XA ), chlorides from seawater( XS ) , chlorides from road salt ( XD ), chemicals ( XA) 		Exposure classes EE3 XF1, XC4,XS3,XD3,XA2		After internal discussion, it was decided to keep the current requirement.		R

		20		Stakeholder 4		12				224		T		When IAC AB test are executed on substations, there is no additional roof load or snow/ice load apllied, so this cannot be required in chapter 9.3 when a lift-up roof is used. 		A better solution is to describe the maximal roof weight in relation to the switchroom volume and substation dimensions , this includes both flat roofs and tiled roofs with an 35° angle.		See also answer to question 9.		R

		21		Stakeholder 1		12				237		T		(237-244) Idem  als vorige  bemerking (lijn 92-94)				See also answer to question 6.		P

		22		Stakeholder 2		12				237		T		(237-244 - copie van opmerking tesamen met opm lijnen 92-94) Het is niet aan de fabrikant van de prefab cabine om aan te geven welk vermogen maximaal geïnstalleerd kan/mag worden in een prefab cabine. De installateur middenspanning/technieken zijn de specialisten en ontwerpen de installatie, houden daarbij rekening met de effectieve warmte-afgift van alle warmtegenererende toestellen in het lokaal en zal op basis daarvan aan de fabrikant van de prefab cabine aangeven hoeveel en welke afmetingen de ventilatieroosters minimaal dienen te zijn. De installateur technieken kan daarbij ook overwegen om met geforceerde ventilatie (ventilatoren) te werken. Deze ventilatiestudie is eigen aan het ontwerp van een installatie, niet aan de vervaardiging van een prefab cabine. Een ventilatiestudie dient inherent te zijn aan het technisch dossier van de installateur middenspanning / technieken, zowel voor een installatie in een prefab cabine als in een inpandig lokaal (waar er betreft ventilatie vaker minder gunstige omstandigheden zijn door bijvoorbeeld 1 enkele buitenwand in de voorgevel en er van diagonale ventilatie al geen sprake meer kan zijn).		De installateur middenspanning / technieken voegt aan het technisch dossier van de desbetreffende installatie een ventilatiestudie toe met positionering en dimensionering van de nodige ventilatie-openingen ifv de gehele installatie en werkelijke totale gegenereerde warmte. Op basis daarvan zal de fabrikant van de prefab cabine of de bouwheer voor de inpandige cabine het gewenste kunnen voorzien.		See also answer to question 7		R

		23		Stakeholder 4		12				246		G		No burglar resistance classification (WKx) is required or included for functional openings and / or locking systems (such as SKG cylinders) in doors and ventilation grilles, according EN 1627 ?		No burglar resistance classification is mandatory for functional openings 		Experience of the field of the past years shows that the only few cases concern rather vandalism than burglar. Moreover, this specification also applies to enclosures for DSU's, that will most likely be placed on private property with more restricted access.		R

		24		Stakeholder 3		12		6.8.1		251		T		For safety reasons, it is recommended to define a minimum burglar resistance class for the doors		Burglar resistance class following EN1627-1630 shall be at least RC2 		See answer to question 23 above.		R

		25		Stakeholder 4		12				254		T		The minimal dimensions and requirements of the door are determined according to the equipment : only refer to a transformer is made, what with all other equipment ?		,the minimal dimensions and requirements of the door are determined defined by the transformer dimensions, so the substation dimensions are also determined by the transformer.		The general sentence refers to any equipment that has to fit in, the transformer is only an example ("e.g.")		R

		26		Stakeholder 4		12				254		T		The minimal dimensions and requirements of the door are determined according to the equipment : can the current useful door height/width dimensions (200x95cm) be preserved if the roof is easely removable ?		The exchange of the transformer by removing the exposed roof is also permitted, however, the dimensions of the door opening are at least 200x95 cm (HxW)		Even if the roof is removable, it must be possible to replace a transformer through the door for walk-in enclosures.		R

		27		Stakeholder 2		12				254		T		(254-257) Voor grotere transformatoren de mogelijkheid open laten om deze via het demonteerbare, losse dak te kunnen hijsen en niet enkel via de toegangsdeur in of uit de cabine te brengen.		De minimale doorgang van de deur is aangegeven in de voorschriften C2/112; bij grotere MS-borden zijn deze afmetingen aan te passen met een marge van minimaal + 100mm ten opzichte van de grootste maat van de middenspanningscel. Voor transformatoren is het toegestaan deze via het demonteerbare dak in of uit de cabine te brengen.		See answer in question 26 above.

See C2/112, §12.4 requirering the same as described here. 		R

		28		Stakeholder 1		12				256		T		Dimensionering transfo 1 MVA -Deuropening,		Dit is afhankelijk van merk en type. Ook hier is dit niet iets waar en fabrikant rekening kan mee houden, Deuropeningen kunnen aangepast worden als de transfo,s groter worden. Transfo's kunnen ook via het dak worden gehesen.		See also answer to questions 25 + 26		R

		29		Stakeholder 4		13				263		T		Open position door at an angle of at least 90° must be supplemented with the maximum locking angle		…an open position door at an angle of at least 90° and 170° maximum.		160 was already present in an older version, and has proven that it is feasable for most manufacturers.		P

		30		Stakeholder 4		13				266		T		Also 3 point closure for non-walk-in closure ?		Non-walk in enclosure to be added as substation type and closure type of those doors are to be specified ?		No, this paragraph is general, and thus common for walk-in and non-walk in enclosures.		R

		31		Stakeholder 4		13				266		T		Is a 1 point closure system possible if the resistance due to an internal arc pressure can be proven ?		…..of three points, or others subject to submission of test report, taking into account the requirements in subchapter 9.3		No, the 3-point closure is not only required for the effects of internal arc.		R

		32		Stakeholder 4		13				267		T		the closed state of the movable door section is not specified		….is possible inside the enclosure with closed door.		Accepted: the sentence will be adapted as proposed.		A

		33		Stakeholder 4		13				271		T		Why are the number of hinges not specified ? They determine also the resistance to an internal arc pressure, together with the anchoring method in the concrete wall		"at least three, non-removable and corrosian free hinges" to be added		Accepted: the sentence will be adapted as proposed.		A

		34		Stakeholder 4		13				273		T		Ventilation openings are part of the enclosure : this is correct, but in this wall opening a ventilation grid is mounted		Transversal positionned ventilation openings and grids are part of the enclosure, to ensure a natural ventilation or forced ventilation system		This is a general description for all types of ventilation openings		R

		35		Stakeholder 3		13		6.8.2		276		T		Do you need 2 ventilation openings in case  of a substation without transformer ( "kopcabine- cabine de tête " ) ?		every substation with a transformer is equipped with at least two ventilation openings		Accepted: the sentence will be adapted as proposed.		A

		36		Stakeholder 4		13				284		T		The size of the ventilation grid may be increased…. : 
Depending on heat dissipation, a ratio factor will be necessary between the total allowable ventilation grid surface area and available concrete area in order to guarantee the structural resistance of the complete construction.		The size of the ventilation grid may be increased compared to the minimum dimensions determined in subchapter 9.3. in order to meet the requirements for the heat dissipation of the substation linked to the maximum power of the transformer, with a ratio factor of XXX for which the substation is designed. If this ratio factor cannot be obtained with a natural ventilation system, a forced ventilation system with electrical ventilators must be applied.		Forced ventilation is not desired as a standard solution.		R

		37		Stakeholder 2		13				293		T		(293-294 ; 301-302) Het aantal, de grootte of de positionering van de kabeldoorvoeren zijn te bepalen door de installateur technieken in functie van de installatie welke zij zullen plaatsen. Het is onmogelijk een éénduidige standaard opstelling, inclusief aantallen te voorzien van de MS- en LS-kabeldoorvoeren in het homologatiedossier. In lijn 303-305 wordt bovenstaande bemerking bevestigd		*lijnen 293-294 + 301-302 zijn  te schrappen*		Refused: see lines 295 and following.
This specification describes a functional prefabricated enclosure designed and ready to receive electrical equipment, and not only a general concrete construction that has to be adapted to be a prefab electrical substation.		R

		38		Stakeholder 1		13				296		T		(296-298) Niet relevant voor een fabrikant.		Dit dient te worden aangegeven door de installateur welke dit in overleg met de DNB zal bepalen op basis van de C2/112		See answer to question 37 above.		R

		39		Stakeholder 2		13				296		T		(296-298 ; 299-300 ; ) Deze zaken zijn eigen aan het ontwerp van de installatie en maken deel uit van het technisch dossier van de installateur technieken / middenspanning. Dit maakt geen deel uit van het homologatiedossier van een prefab cabine maar wel van het technisch dossier.		*lijnen 296-298 + 299-300 zijn  te schrappen*		See answer to question 37 above.		R

		40		Stakeholder 2		20				299		T		(599-629 - copie van opmerking tesamen met opm lijnen 92-94) Het is niet aan de fabrikant van de prefab cabine om aan te geven welk vermogen maximaal geïnstalleerd kan/mag worden in een prefab cabine. De installateur middenspanning/technieken zijn de specialisten en ontwerpen de installatie, houden daarbij rekening met de effectieve warmte-afgift van alle warmtegenererende toestellen in het lokaal en zal op basis daarvan aan de fabrikant van de prefab cabine aangeven hoeveel en welke afmetingen de ventilatieroosters minimaal dienen te zijn. De installateur technieken kan daarbij ook overwegen om met geforceerde ventilatie (ventilatoren) te werken. Deze ventilatiestudie is eigen aan het ontwerp van een installatie, niet aan de vervaardiging van een prefab cabine. Een ventilatiestudie dient inherent te zijn aan het technisch dossier van de installateur middenspanning / technieken, zowel voor een installatie in een prefab cabine als in een inpandig lokaal (waar er betreft ventilatie vaker minder gunstige omstandigheden zijn door bijvoorbeeld 1 enkele buitenwand in de voorgevel en er van diagonale ventilatie al geen sprake meer kan zijn).		De installateur middenspanning / technieken voegt aan het technisch dossier van de desbetreffende installatie een ventilatiestudie toe met positionering en dimensionering van de nodige ventilatie-openingen ifv de gehele installatie en werkelijke totale gegenereerde warmte. Op basis daarvan zal de fabrikant van de prefab cabine of de bouwheer voor de inpandige cabine het gewenste kunnen voorzien.		See answer to questions 6, 36 and 37 above.		R

		41		Stakeholder 1		14				310		T		(310-314) Niet relevant voor een fabrikant. Dit passen we  toe op de cabines voor Fluvius. Niet van toepassing op klantcabines.		Dit dient te worden aangegeven door de installateur welke dit in overleg met de DNB zal bepalen op basis van de C2/112		This requirement is necessary to pass the insulation test, and not specific for a DSO enclosure.		R

		42		Stakeholder 2		14				310		T		(310-314) De wijze waarop de aardingslus wordt binnen gebracht is te bepalen door de installateur technieken / middenspanning. Dit maakt geen deel uit van het homologatiedossier van een prefab cabine maar wel van het technisch dossier.		*lijnen 310-314 zijn te schrappen*		This requirement is necessary to pass the insulation test, and not specific for a DSO enclosure.		R

		43		Stakeholder 1		14				328		T		(328-335) Niet relevant voor een fabrikant.		Dit dient te worden aangegeven door de installateur welke dit in overleg met de DNB zal bepalen op basis van de C2/112		De bedoeling is dat een installateur in de lijst C2/115 een cabine kan kiezen, o.a. op basis van de transformer die hij erin wil plaatsen. Een fabrikant van cabines dient zich dus voor het ontwerp te informeren welk minimum volume nodig is voor de apparatuur die hoort bij de grootste transformator waarvoor hij zijn cabine wil laten homologeren.		R

		44		Stakeholder 2		14				328		T		(328-335) Dit is een combinatie van vele factoren die eigen zijn aan het ontwerp van de installatie en dus deel uitmaken van het technisch dossier van de installateur technieken / middenspanning en niet van een homologatiedossier. De installateur technieken bepaalt welke afmeting van cabine hij nodig heeft om zijn installatie te kunnen plaatsen en zal met die minimale afmetingen bij de fabrikanten van cabines kunnen bepalen welk station de geschikte afmetingen heeft.		*lijnen 328-335 zijn te schrappen*		Zie antwoord op vraag 43 hierboven.		R

		45		Stakeholder 3		14				339		T		Uit email, focuspoints presentatie: Minimum inwendig hoogte van 2,35 m  van de schakelruimte is geen probleem						N

		46		Stakeholder 4		14				339		T		A minimal height of 2,35m :
It makes sense that a higher enclosure (cellar and superstructure or switching room) increases the weight of the enclosure. Moreover, such a monoblock height exceeds the normal transportable height. To fulfill this changed requirement, a solution must be found in either a more expensive special transport or the solution lies in a multibloc solution, which creates additional practical problems such as separate transport and cabling on site instead of in the factory.
Enclosures with higher dimensions also produce heavier products, which also increases the reference values ​​of the amount of CO2 emissions per component (concrete, transport of raw materials, transport of the finished product). 
All these elements have an adverse effect on the cost price.

Multiple parts also ensure that not all mandatory activities up to the delivery of a compliant whole can be done in the factory, under the most favorable conditions. Various activities must therefore be performed on site, which entails additional working hours and travel costs, which adversely affects the cost price.

		A minimal heigt of 2,25 m

vervolg kolom G (lijnbreedte ontoereikend):
Until now, a total interior height of the switchroom of less than 2.35 m has always been required by the official authorities. About 75% to 80% of the enclosures supplied on the Belgian market (network operator and industrial) are enclosures because of above mentioned reasons, with a limited height. This means that all investments in production molds, production sites and transport are considered with that limited height.

If this requirement of 235 cm minimum internal height is adhered, many actors (manufacturers, transporters, DSO and DSU) will invest heavily in new assets, which also has a significant economic impact. The question arises whether this well- or not-founded change can be practically, economically and ecologically justified
		Accepted: the sentence will be adapted as proposed.		A

		47		Stakeholder 1		14				339		T		De C2/112 eist een minimale hoogte van 2m25. Indien de hoogte naar 2m35 zou gaan heeft dit vergaande gevolgen. Mallen zullen aangepast moeten worden. Dit brengt toch wel een aanzienlijke kost met zich mee. We stellen ons de vraag van de meerwaarde van een hoger lokaal. op vandaag voldoet de hoogte van 2m25 voor alle gewenste uitvoeringen. Zal er in de toekomst nood zijn aan hogere lokalen? Waarop kunnen we ons hier baseren? Wanneer er op heden Smart ‘grid’ uitvoeringen worden geïnstalleerd is de hoogte nooit een probleem geweest. Is het nodig om klantcabines duurder te maken? Het verhoogt tevens de transportkosten.		Voor klantcabines zien we niet onmiddellijk het voordeel om hogere uitvoeringen te standaardiseren in ons  kleinste cabine model. Er zijn in ons gamma wel hogere modellen mogelijk waarbij de netto binnen hoogte neerkomt op 2m50.		Zie antwoord op vraag 46 hierboven.		A

		48		Stakeholder 2		14				339		T		De minimale hoogte van 2m35 wijkt af van de huidige voorschriften C2/112. Op basis van die voorschriften C2/112 zijn de productiemogelijkheden voorzien. Een aanpassing van deze nuttige hoogte vraagt constructieve aanpassingen aan de productiemogelijkheden met alle gevolgen vandien in kosten en tijd om deze aanpassingen door te voeren. Is er een overgangperiode bepaalt om deze constructieve aanpassingen aan de productiemogelijkheden te kunnen uitvoeren? De voorkeur is de minimale hoogte van 2.250mm te bepalen.		De minimale hoogte van een MS-lokaal dient 2.250mm te bedragen.		Zie antwoord op vraag 46 hierboven.		A

		49		Stakeholder 3		14		6.10		344		T		In case the cellar is made separately from the switching room  it is advised to install the upper side of the cellar above groundlevel ( ie 100 mm minimum )		In case the cellar is made separately from the switching room, dispositions are made to prevent wateringress in the cellar		Accepted: the sentence will be adapted as proposed.		A

		50		Stakeholder 3		15		6.11		367		T		It is not recommended  to allow the concrete floor slab to lift up in case of an internal fault because of safety reasons for persons present in the substation and possible damage to cable connections and equipment. Preferrable the floor slab should withstand the overpressure.		The floor slab must withstand the overpressure given at subchapter 9.3		The current description takes into account the safety aspect already : "without damage to the floor slab itself or the equipment".
The overpressure requirements in 9.3 are still valid.		R

		51		Stakeholder 3		15		6.11.1		392		T		What is the purpose of the free openings behind the transformer of 0,1 m² ? Is this the free opening for gas expansion ?				Indeed: it is for gas expansion		N

		52		Stakeholder 4		15				396		T		The roof is preferably monobloc : to whitstand all impacts (by internal pressure as a result of an internal arc or external by an overload) only a roof constructed as a one undivided whole is allowed		The roof is preferably  monobloc ( in one piece)		C2/115-3 is written for the future, and also takes into account bigger enclosures.		R

		53		Stakeholder 4		16				406		T		The "standard" roof lifting system : does this means that all manufacterers must use a not defined "standard" system ?		….shall be a a standard and compliant system available on the market.		Accepted: the sentence will be adapted as proposed.		A

		54		Stakeholder 3		16		6.12		407		T		In order to prevent pollution of the substation walls and surrounding it may be necessary to have a roof in the form of a cave with drainpipe to derive the rainwater ( as an alternative )		The roof shall be made in the form of a cave and equiiped with a drain pipe or shall have an overhang….		The specification is written based on a flat roof, however not excluding alternatives for walk-in enclosures. Furthermore, for this reason, the evacuation of water from that type of roof is not part of this specification.		R

		55		Stakeholder 4		16				410		T		Is a gabled roof with roof tiles still possible according urbanistic demands ?		The inclination of a gabled roof with roof tiles shall have an inclination of at least 35°		It is still possible indeed. See also the answer to question 54 above.		R

		56		Stakeholder 2		16				410		T		(410-411) Een dakhelling van 2% is veel voor een plat dak zonder opstaande dakrand, 1% is daarbij voldoende. Zonder opstaande dakrand is er bij een helling van 1% geen risico op stilstaand water op het dak. 		De minimale dakhelling bedraagt 1% - 1cm/m voor platte daken zonder opstaande dakrand.		In case of non-ideal levelling of the enclosure, or obstructions of the roof after time, 2% gives more guarantee for a good water evacuation.		R

		57		Stakeholder 3		16		6.13.2		420		T		ISO 12944 is applicable for steel constructions with a thickness larger than 3 mm. Steel doors , ventilation grills and cable ducts with a thickness of less than 3mm strictly do not fall under this standard.                                                                                      Furthermore the ISO 12944 standard is only applicable on steel constructions, not on aluminium.
info uit email, focuspoints presentatie: ook impact op Type tests hoofdstukken 7.2 tot 7.4		Funtional openings made of steel shall be protected against corrosion by a system suitable for climlatic conditions equivalent to the C4 high code …. 		Partially accepted: the sentence was modified as follows: "They shall be protected against corrosion by a system suitable for climatic conditions corresponding to (for steel) or equivalent with (for other materials) the C4 High code in accordance with NBN EN ISO 12944-2 during their lifetime. "		P

		58		Stakeholder 4		16				422		T		Functionale openings are static and dynamic parts of the substation, these need maintenance and/or cleaning according the 10 year garantuee		They shall not require maintenance, except for rotating or movable parts that require lubrication on a regular basis		Accepted, with an additional note. The sentence was adapted as follows: "They shall not require maintenance, except for rotating or movable parts – in case maintenance is necessary for those parts, the minimum time interval between two maintenance sessions will be at least ten years. "		A

		59		Stakeholder 1		17				472		T		(472 tot 474  en 488 tot 494) Niet relevant voor een fabrikant. Rails in vloeren en wanden passen we van daag toe op de Fluvius cabine. Is bijna niet mogelijk voor Klantcabines omdat bij de start van de productie van een cabine nog niet alle componenten gekend zijn bij de installateur. Het is zo goed als onmogelijk om aan deze voorwaarden te voldoen. De levertermijnen zullen uitlopen waardoor de installateur zijn deadlines nooit zal kunnen behalen. Rails plaatsen in een klantcabine bv is geen meerwaarde. Enkel wanneer er altijd gelijkaardige en vast gekende componenten worden geplaatst betekend dit een meerwaarde. Dit zou enkel van toepassing zijn in cabines bij de DNB's zelf.		Dit dient te worden aangegeven door de installateur welke dit in overleg met de DNB zal bepalen op basis van de C2/112		Het is niet verplicht om rails te plaatsen, maar indien aanwezig moeten ze wel voldoen aan de vereisten vermeld in deze specificatie.		R

		60		Stakeholder 2		17				472		T		(472-474 ; 488-494) De plaatsing van de algemene aardingsonderbreker wordt uitgevoerd door de installateur technieken - hoort aangegeven te worden in hun technisch dossier, niet in het homologatiedossier van de prefabcabine.		*lijnen 472-474 ; 488-494 zijn te schrappen*		De voorgestelde wijzigingen werden aanvaard.		A

		61		Stakeholder 4		17				487		T		All necessary measures must be taken to protect the copper conductors included in the concrete. These measures must be guaranteed for a minimum period of 10 years.		Description of the verification process of the measures has to  described		This is a result-orientated requirement, the manufacturer is free to propose his solution to it.		R

		62		Stakeholder 4		18				507		T		The 3000 V AC insulation resistance test in non-global earthing situation can not been executed for each substation as routine test and is therfore described as type test. In chapter 9.2 however this type test has to be done under DC Voltage as type test and only on functional openings ?		The measured insulation resistance must be greater than 1 MΩ after 1 minute at 3000 V DC for walls or functional openings		See §7.5: it is indeed a type test.		N

		63		Stakeholder 1		18				527		G		(527-539) Deze paragraaf wekt  de indruk dat dit de specificaties zijn voor een cabine voor de DSO, ik denk niet dat een fabrikant hier rekening mee kan houden, aangezien dit de competentie is van de elektrotechnisch installateur.		De teksten zijn deels DSO gericht en niet relevant voor een klantcabine.		Deze vereisten zijn universeel, zowel voor DNG als DNB cabines.		R

		64		Stakeholder 2		18				527		T		(527-539) Dit is eigen zijn aan het ontwerp van de installatie en maakt deel uit van het technisch dossier van de installateur technieken / middenspanning en niet van een homologatiedossier. De installateur technieken bepaalt welke afmeting van cabine hij nodig heeft om zijn installatie te kunnen plaatsen en zal met die minimale afmetingen bij de fabrikanten van cabines kunnen bepalen welk station de geschikte afmetingen heeft.		*lijnen 527-539 zijn te schrappen*		Zie antwoord op vraag 63.		R

		65		Stakeholder 1		18				540		G		(540 - 551) Niet relevant voor een fabrikant.		Dit dient te worden aangegeven door de installateur welke dit in overleg met de DNB zal bepalen op basis van de C2/112		De tekst werd aangepast om deze meer algemeen toepasbaar te maken.		P

		66		Stakeholder 2		18				540		T		(540-551) Dit is een combinatie van vele factoren die eigen zijn aan het ontwerp van de installatie en dus deel uitmaken van het technisch dossier van de installateur technieken / middenspanning en niet van een homologatiedossier. De installateur technieken bepaalt welke afmeting van cabine hij nodig heeft om zijn installatie te kunnen plaatsen en zal met die minimale afmetingen bij de fabrikanten van cabines kunnen bepalen welk station de geschikte afmetingen heeft.		*lijnen 540-551 zijn te schrappen* 		See antwoord op vraag 65 hierboven.		P

		67		Stakeholder 1		19				553		G		Welke labo's zijn erkend door Synergrid. Graag ontvangen we een lijst.				Er bestaat momenteel geen lijst: elk labo moet ter validatie voorgesteld worden. Een ISO17025 labo is echter ook aanvaardbaar.		N

		68		Stakeholder 2		19				560		T		(560-581) Volstaat het om de testrapporten van de leverancier toe te voegen aan het homologatiedossier? 				Ja, zolang deze testen uitgevoerd zijn door een ISO17025 labo.		N

		69		Stakeholder 2		19				582		T		(582-586) Volstaat het een attest van deze IP-graad van de leverancier van de inbouwdelen (deur, roosters, kabelluik) in de cabine voor te leggen?				Ja, zolang deze testen uitgevoerd zijn door een ISO17025 labo.		N

		70		Stakeholder 3		19				590		T		Info uit email, focuspoints presentatie: Type test  hoofdstuk 7.5: Dergelijke test kan uitgevoerd worden door DEKRA. Echter dient de vraag gesteld of er in de praktijk gevaarlijke contactspanningen kunnen optreden  welke deze voorschriften noodzakelijk maken.				Dit is een AREI vereiste en dus verplicht.		N

		71		Stakeholder 2		19				590		T		(590-592) Dergelijke test is niet uit te voeren door de fabrikant van de prefab cabine, die levert enkel een lege betonnen cabine. Het is de installateur technieken die de gehele installatie na uitvoering door erkend organisme dient te laten goedkeuren. De installateur technieken bepaalt op welke wijze hij het aardingssysteem zal uitvoeren om het geheel (prefabcabine + elektrotechnische installatie) conform aan de voorschriften AREI uit te voeren. 				Zie antwoord op vraag 70 hierboven: dit is een type test die verplicht is voor de homologatie.		N

		72		Stakeholder 1		20				599		T		(599-629) Het is erg moeilijk om met alle mogelijke configuraties rekening te houden. 		Is het niet het beste om voor elke eenheid een maximale waarde in te stellen?		De simulatie is gebaseerd op een specifieke keuze van max aantal en vermogen van transformator, de andere parameters hangen daarmee samen.		N

		73		Stakeholder 4		21				666		T		A dielectric strength test is not equal to a insulation resistance test, therefore a decision on the type of test has to be made. Also not all existing materials (coating, brick parts,...) that are used to cover the outside concrete enclosure surfaces can be applied in a type test, this can only been done in a routine test in the manufacterers factory.		decision about dielectric strength test or insulation resistance test ? Standard materials such as standard used structural painting or standard brick types are used to perform this type of test,…...in a dry environment		It will indeed be more critical with wet outside surfaces, but this corresponds to a possible situation in reality.
The test should be done on the standard execution of the enclosure as proposed in the homologation file. Exceptional executions on request can be covered by routine tests afterwards (after homologation).		R

				Stakeholder 1				15										Accepted		A

				Stakeholder 2				17										Partially Accepted		P

				Stakeholder 3				12										Refused		R

				Stakeholder 4				29										Noted		N

								73

						A		P		R		N

				Stakeholder 1		2		3		7		3		15

				Stakeholder 2		2		1		10		4		17

				Stakeholder 3		3		1		5		3		12

				Stakeholder 4		8		2		16		3		29
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		   FORM FOR THE INTRODUCTION OF COMMENTS ON THE DRAFT VERSION OF THE TECHNCIAL SPECIFICATION C2/115-1 (homologation procedure)

		   C2/115-1 - Homologation procedure for prefabricated enclosures of HV substations according to the technical prescription C2/112 - Part 1 Procedure description

		   FORM FOR THE INTRODUCTION OF COMMENTS ON THE DRAFT VERSION OF THE TECHNCIAL SPECIFICATION C2/115-1 (homologation procedure)

		   C2/115-3 - Homologation procedure for prefabricated enclosures of HV substations according to the technical prescription C2/112 - Part 3 Technical specification for homologation



				EXPLICATION DES COLONNES:

		1		Synergrid number of the comment or question (this number will be completed by Synergrid afterwards). 

		2		Name of your company.

		3		Page to which the comment applies.

		4		Reference of the chapter / paragraph to which the comment applies

		5		Reference of the line number to which the comment applies

		6		Type of comment: E = comment on the form or language, T = technical comment, G = general comment

		7		Description of the comment or question. Use a seperate line for each distinct comment or question.

		8		New text proposal for that part of the prescription / specification. IMPORTANT: Only comments with a new text proposal will be taken into consideration.

		9		Answer Synergrid: This field will be completed afterwards by synergrid, after reception and evaluation of all the received comments.

		10		Acceptation code: This field will be completed afterwards by synergrid, after reception and evaluation of all the received comments.
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1. Introduction

1.1. Synergrid list of homologated materials for use on the Belgian public grids

This homologation procedure deals with the introduction of new types of prefabricated enclosures for HV
substations on the Belgian territory.

This procedure applies to the C2/115-0 list: this list contains all prefabricated enclosures homologated in
Belgium by Synergrid, taking into account the international standards and the common requirements for all
Belgian DSOs. Additional DSO specific requirements may apply.

Only prefabricated enclosures on this list can be installed on the relevant DSO networks.

The C2/115-0 list is available on the Synergrid website www.synergrid.be, which is currently only available in
Dutch and French.

= On the homepage of the Dutch version of the website, go to “Gehomologeerd materiaal” in the blue
menu on the left. You will find the list under “Elektriciteit” — “Materiaal Hoogspanning”.

= On the homepage of the French version of the website, go to “Matériel homologué” in the blue menu
on the left. You will find the list under “Electricité” — “Matériel Haute Tension”.

1.2. Homologation procedure and available documents

C2/115-1 Homologation procedure of prefabricated enclosures according to the technical
prescription C2/112, procedure description (= this document)

C2/115-3 Technical file for homologation
including a verification assessment guide (xIsx checklist)

For the introduction of a new prefabricated enclosure to be installed on the DSO grid all steps described in
chapter 2 need to be followed.

1.3. Languages

The following languages are accepted. Documents in other languages than those stated below are not valid
and will not be evaluated nor taken into consideration. Test reports in English are preferred.

Request for homologation (by email) Dutch, French, English
Filled in Synergrid document C2/115-3 Dutch, French, English
Test reports, technical brochures, ... Dutch, French, English (German)
Communication with Synergrid Dutch, French, English
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2. Homologation procedure

2.1. Request for homologation

The manufacturer who wishes to apply for the homologation of equipment must submit an official written
request to Synergrid.
= Requests to (individual) DSOs will not be taken into account: only centralised requests addressed
directly to Synergrid are accepted.
= The request shall be addressed by email to CE2@synergrid.be.

In his or her request the applicant must clearly state:
- Contact details of the Single Point of Contact of the applicant
- Contact details of the manufacturer
- Contact details of the supplier (if different from the manufacturer)
Brand and type(s) of the prefabricated enclosure(s)
Complete technical dossier based on C2/115-3, following the instructions below

2.2. Introduction of the technical file C2/115-3

A technical file must be submitted following the instructions in C2/115-3 annex A, using the conformity
assessment guide (xIsx-checklist) that is part of C2/115-3.

The technical file shall be submitted in electronic format by email, using a file transfer tool for large
documents if necessary.

The technical dossier needs to be certified (complete name, signature and company stamp) by a
representative of the applicant, who can legally bind the applicant.

If an applicant wishes to start the homologation procedure before he or she has all the necessary certificates
and/or test reports at his or her disposal, he or she is allowed to introduce the conformity assessment guide
C2/113-3 and all documents he or she already has, respecting the following conditions:

a. The complete technical file (= conformity assessment guide + necessary accompanying documents)
will be composed of maximum 2 separate parts, the second part must be received by Synergrid
within 3 months counting from the introduction of the first part. In the conformity assessment guide, it
will clearly be stated which certificates and/or test reports will be introduced later, and the foreseen
date of introduction will be given.

b. Introduction of separate documents outside of a grouped part will not be taken in consideration.

c. After reception of the conformity assessment guide and all available documents, Synergrid will
perform an administrative check for completeness of the received documents, based on the
information given in the conformity assessment guide C2/115-3.

Synergrid will not start the homologation procedure, and thus will not send a price offer, before all of the
above conditions are met.

2.3. Synergrid offer for homologation

After receipt of the request for homologation, including the technical file C2/115-3, Synergrid will first do an
administrative check to verify the completeness of the technical file.
Within 15 working days after receipt of the request and documents, Synergrid will answer as follows:

a. In case of an incomplete technical file C2/115-3 (fmissing test reports or test report references,
wrong or incomplete structure of the technical file — see instructions in C2/115-3 annex A),
Synergrid will inform the applicant and ask for completion, without making an offer. An
administrative cost will be charged, since an additional administrative check will be necessary when
receiving the corrected file.

b. In case of a complete technical file C2/115-3 Synergrid will send an offer for homologation to the
applicant. The price of this analysis depends on the number of enclosures to be analysed and
whether the introduction of the technical file is done in one or two steps.

This offer includes:
- Administrative check of completeness of the technical dossier based on the references in
the conformity assessment guide.
- Technical analysis of the technical dossier based on the requirements in C2/115-3 and
feedback of this study.
- Communication between the lead and Synergrid.
- Homologation report and evaluation by the CE2 commission of Synergrid.
- Publication on the list C2/115-0 on the Synergrid website.
If a second administrative check was necessary due to incompleteness or incorrectness of the
technical dossier (see above), an extra cost will be included within this price offer.
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If the technical file is introduced in two parts (see 2.2) an extra cost will be included in the price offer.
The homologation offer has a validity of 3 months.

Synergrid will determine the SPOC' in charge of coordinating the homologation process with all
stakeholders.

After receipt of the order of the study, Synergrid will send an invoice to the applicant and will launch the
homologation study.

Terms for additional costs:

- If more time is needed than originally estimated (see initial price offer) due to an unclear technical
file, an extra cost will be charged after completion of the analysis, based on the additional time that
was needed. A clear and complete file will therefore result in a more (cost-)efficient management of
the homologation procedure.

In order to simplify the administrative load of invoicing the above-mentioned additional costs will be settled
up together after completion of the homologation procedure.

2.4. Technical study by Synergrid

The completed technical file C2/115-3 will be analysed by Synergrid.

During the analysis of the technical dossier C2/115-3, direct contact between the lead and the applicant may
take place.

After analysis of the technical dossier C2/115-3, the result of the study will be evaluated by the Synergrid
CE2 commission, consisting of DSO experts.

The study will be completed within 6 months.

2.5. Communication of the homologation result by Synergrid

Synergrid will notify the applicant of the positive or negative result of the decision by the CE2 commission
and will send the applicant the C2/115-3 file completed with the evaluation results.

a. In case of a negative evaluation the applicant will receive the remarks of the analysis, so that a
new request for homologation can be submitted after making the necessary adaptations in order
to obtain a homologation.

b. In case of a positive evaluation, the enclosures will be published on the C2/115-0
homologation list.

The updated C2/115-0 list will be published on the Synergrid website within 3 weeks after approval by the
Synergrid CE2 commission, including the date of approval of the homologation request by Synergrid.

Note:
All modifications to enclosures already homologated need to be reported to Synergrid before introducing
them. The Synergrid CE2 commission will then decide if a new homologation is needed. See next chapter.

" SPOC: Single Point of Contact
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3. Renewal and retention of homologations

3.1.

Renewal of homologations due to an update of the homologation procedure

If the standards and/or the Synergrid specifications for C2/115 homologation have been updated since the
initial homologation was obtained a renewal of the homologation will be necessary.

1.

3.

3.2.

Synergrid will notify all manufacturers with homologated enclosures on the C2/115-0 list of this
change. When the updated specification is published Synergrid will invite them to introduce a
request for renewal of the homologation.

The validity of the already obtained homologation will be at least 6 months? starting from the
publication date of the updated specification, in order to provide time for the renewal of the
homologation and phase out enclosures that will disappear from the list. This expiry date will be
indicated in the published list C2/115-0.

After this expiry date, the homologation of all enclosures that did not obtain a renewal of the
homologation will be withdrawn and they will be removed from the C2/115-0 list. However, a
transition period of 6 months will be foreseen: until 6 months after the expiry date DSUs can still
propose these enclosures in a request for connection to the DSO.

Retention or renewal of homologations when introducing modifications to enclosures

If the manufacturer plans to introduce changes to already homologated enclosures, he or she shall notify
Synergid of these planned changes before applying them. This notification is done by email at
CE2@synergrid.be, describing the planned changes together with a reduced technical file checklist (see
C2/115-3) clearly stating the planned changes and thus indicating their influence on the homologation.

The Synergrid CE2 commission will then evaluate this information and decide if a renewal of the
homologation is necessary. Synergrid will inform the manufacturer of this decision.

A

If Synergrid detects a modification to the design of a homologated enclosure, or receives reliable
information about such modifications without having been notified by the manufacturer as stated
above, the homologation can immediately be withdrawn or suspended, without prejudice to any other
action that may be taken by Synergrid or its members.

2 The length of the transition period will be determined by Synergrid
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1 Object and scope

This technical specification defines the functional and technical characteristics with which the enclosures of
concrete prefabricated electric substations connected to high-voltage networks of the public grid must
comply to be homologated by Synergrid and included on the C2/115-0 list with homologated prefabricated
enclosures.

The document is applicable to both walk-in enclosures (where service areas are located inside the
enclosure) and non-walk-in enclosures (where service areas are located outside the enclosures).

Metallic and plastic enclosures are not in the scope of this document.

2 Reference documents

2.1 General provisions

The latest edition of the regulations, standards and technical specifications in paragraphs Error! Reference
source not found. to Error! Reference source not found. below (non-exhaustive list), including any
addenda, are intended as reference documents and will apply provided that they do not contradict the criteria
set out in this specification. In the event of a contradiction, application of the part of the corresponding
standard is superseded by the requirements of this specification (the rest of the standard remains fully
applicable however).

2.2 Rules and regulations

Reference Title
RGIE-AREI (Réglement Général sur les Installations Electriques
Algemeen Reglement op de Elektrische Installaties)
Belgian Law of 4 August 1996 Well-being at Work Code
RGPT-ARAB-CODEX (Réglement Général pour la Protection du Travail
Algemeen Reglement voor de Arbeidsbescherming)
Code of Economic Law Book IX: "Product and service safety”
Synergrid technical prescription | Technical prescriptions regarding connection to the high-voltage
C2/112 and its annexes distribution network
Synergrid technical specifications | Procedure for the classification and homologation of HV switchgear
C2/113-1/2/3/4/6/7

2.3 Standards
Where they exist and are set out, NBN, CENELEC, IEC and ISO standards apply.

If other test methods are used, the manufacturer must demonstrate their equivalence with the corresponding
methods under the NBN, CENELEC, IEC and ISO standards.

2.3.1 Standards for electrical equipment used in electrical enclosures

Reference Title
NBN EN 60364-4-41 | Low-voltage electrical installations — Part 4-41: Protection for safety — Protection
against electric shock

NBN EN 61936-1 Power installations exceeding 1 kV a.c. - Part 1: Common rules

NBN EN 50588 Medium power transformers 50 Hz, with highest voltage for equipment not
exceeding 36 kV Part 1: General requirements

NBN EN 60076-1 Power transformers — part 1: General

NBN EN 60076-11 Power transformers — part 11: Dry-type transformers
NBN EN 62271-202 High-voltage switchgear and controlgear — Part 202: High-voltage/low-voltage
prefabricated substation

NBN EN 60050 International Electrotechnical Vocabulary

NBN EN 62271-1 High-voltage switchgear and controlgear — Part 1: Common specifications

NBN EN 62271-100 High-voltage switchgear and controlgear - Part 100: Alternating-current circuit-
breakers

NBN EN 62271-102 High-voltage switchgear and controlgear - Part 102: Alternating current
disconnectors and earthing switches

NBN EN 62271-103 High-voltage switchgear and controlgear - Part 103: Switches for rated voltages
above 1 kV up to and including 52 kV
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NBN EN 62271-105

High-voltage switchgear and controlgear - Part 105: Alternating current switch-fuse
combinations for rated voltages above 1 kV up to and including 52 kV

NBN EN 62271-200

High-voltage switchgear and controlgear - Part 200: AC metal-enclosed switchgear
and controlgear for rated voltages above 1 kV and up to and including 52 kV

2.3.2

Construction standards

Reference

Title

NBN EN 206 2014 +A1 2016

Concrete: Specification, performance, production and conformity

NBN B 15-001

Addendum to NBN EN 206 2014+A12016 — Cement — specifications,
performance, production and conformity

NBN EN 13369

Common rules for precast concrete products

NBN EN 1990 and NBN ENV 1991

Eurocode 0 — Basis of structural design

NBN EN 1991 and NBN ENV 1991

Eurocode 1 - Actions on structures

NBN EN 1992 and NBN ENV 1992

Eurocode 2 - Design of concrete structures

2.3.3

Miscellaneous standards

Reference

Title

NBN EN 60529

Degrees of protection provided by enclosures (Code IP)

NBN EN 62262

Degrees of protection provided by enclosures for electrical equipment against
external mechanical impacts (IK code)

NBN EN ISO 12944-6

Paints and varnishes. Corrosion protection of steel structures by protective
paint systems. Laboratory performance test methods

NBN EN ISO 1460

Metallic coatings. Hot dip galvanized coatings on ferrous materials. Gravimetric
determination of the mass per unit area

NBN EN ISO 1461

Hot dip galvanized coatings on fabricated iron and steel articles. Specifications
and test methods

NBN EN ISO 14713

Zinc coatings. Guidelines and recommendations for the protection against
corrosion of iron and steel in structures. General principles of design and
corrosion resistance

NBN EN ISO 2409

Paints and varnishes. Cross-cut test

NBN EN ISO 4628-1

Paints and varnishes. Evaluation of degradation of coatings. Designation of
quantity and size of defects, and of intensity of uniform changes in appearance.
General introduction and designation system

NBN EN ISO 4628-2

Paints and varnishes — Evaluation of degradation of coatings — Designation
of quantity and size of defects, and of intensity of uniform changes in
appearance — Part 2: Assessment of degree of blistering

NBN EN ISO 4628-3

Paints and varnishes — Evaluation of degradation of coatings — Designation
of quantity and size of defects, and of intensity of uniform changes in
appearance — Part 3: Assessment of degree of rusting

NBN EN ISO 9001

Quality management systems. Requirements

NBN EN ISO 9227

Corrosion tests in artificial atmospheres. Salt spray tests

NBN EN ISO/IEC 17025

General requirements for the competence of testing and calibration laboratories
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3 Definitions

3.1  General definition

All terms used in this specification are defined in NBN EN 60050 "International Electrotechnical Vocabulary"

3.2 Terminology used in this specification

Terms

Definitions

Enclosure

Part of a prefabricated substation providing protection against external
influences on the substation and a specified degree of protection for
operators and the general public with respect to approach to, or contact with,
live parts and against contact with moving parts.

Walk-in enclosure

A walk-in enclosure is an enclosure where the operator is able to enter in the
switching room in order to operate the HV switchgear or LV switchboard

Non-walk-in enclosure

A non-walk-in enclosure is an enclosure where the operator is not able to enter
in the switching room and must operate the HV switchgear or LV switchboard
from outside of the enclosure.

Switching room

The switching room is a physically closed space where the HV switchgear or
LV switchboard is installed and accessible to the operator.

LV Low Voltage

FU Functional unit: part of a metal-enclosed switchgear comprising all the
equipment of the main circuits and auxiliary circuits that contribute to the
performance of a single function

DSO Distribution System Operator

DSU Distribution System User

HV High Voltage, i.e. High Voltage category 1 according to AREI/RGIE

LV Switchboard Low Voltage Switchboard
Energy distribution installation (transformed from HV to LV) feeding a LV
network

HV Switchgear High voltage switchgear consisting of a modular assembly (FU assembly) or

an RMU (Ring Main Unit) assembly.

L

C2/115-3 — Technical file for homologation (2020-for consult) - p 6/24 = Sgnergrid
[ 4






35

36
37
38

39
40

41
42

43
44
45
46

47
48
49

50
51
52

53

4 Normal and special service conditions

The enclosure must be designed and constructed in such a way that the service conditions inside shall
correspond to the normal service conditions for indoor switchgear according to NBN EN 62271-1.

Measures must be taken to limit the influence of solar radiation on the indoor ambient temperature.

The average relative humidity must not exceed 95% over a 24-hour period and 90% over a one-
month period.

The average vapour pressure must not exceed 2.2 kPa over a 24-hour period and 1.8 kPa over a
one-month period.

The enclosure shall be designed to withstand the normal service conditions for outdoor equipment according
to NBN EN 62271-1 as follows:

Ambient air temperature must remain between -25°C and +40°C, with a maximum average of +35°C
over a 24-hour period (taking into account rapid temperature variations).

Solar radiation: maximum 1000 W/m2.
No exposure to excessive vibrations, shocks or tilting.
Maximum altitude: 1000 m.

Ambient air is not significantly polluted by dust, smoke and/or corrosive gases, vapours or salt and
would be considered as having site pollution severity class (SPS) “very light” according to IEC TS
60815-1:2008.

In addition, low pollution PL according to IEC 62271-304 can also apply outside the enclosure.
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5 Rated characteristics

5.1 General rated characteristics

The justification of the building's resistance to various loads must be established in compliance with the
aforementioned standards.

If, under the conditions described in chapter 4, condensation may occur, the enclosure must be designed in
such a way as to prevent or reduce it as much as possible. Where condensation is unavoidable, its elimination
must be guaranteed.

The structural safety, serviceability and durability of the entire construction must be guaranteed by compliance
with standards NBN EN 206, NBN B 15-001, NBN EN 13369 and the Structural Eurocodes: the NBN series
EN(V) 1990 to 1992.

In addition, for short-term stresses such as those mentioned above, it is also permissible to consider an
increased factor of 1.3 in strength for steel as well as for reinforced concrete or reinforced masonry structures.

5.2 Degree of protection of enclosures

The degree of protection of the enclosure shall be in accordance with section 5.13 of NBN EN 62271-202 and
C2/112. Therefore, the enclosure must be perfectly dry and waterproof and must remain so subsequently. The
minimum degree of protection of the enclosure shall be IP23D in accordance with NBN EN 60529.

5.3 Protection of the prefabricated substation against mechanical stress

The protection against mechanical stress shall be in accordance with Eurocode 1 and C2/112. Additionally,
section 5.101 of NBN EN 62271-202 applies.

In addition to the actions defined in the Eurocodes, the building is designed to withstand the following specific
occurrences:

= Roof load: minimal overload of 250 daN/m2 on the roof (flat roof version to be taken into account for
the calculation).

= For walk-in enclosures, a mobile overload due to the heaviest transformer the enclosure is designed
for must be taken into account for the design of the floor slab, representing the movement of the
equipment and the permanent loads of the equipment (see sections Construction requirements and
Dimensions and encumbrances).

= Climatic loads as defined in Eurocode 1:

0 Minimum wind speed to be taken into account vb = 38 m/s.
0 Minimum characteristic snow load to be taken into account sk = 1 kN/m2.
= |ce layer: maximum 20 mm.

» |ce density is approx. 920 kg/m?.

= External mechanical impacts with an energy of 20 J corresponding to a degree of protection IK10 in
accordance with NBN EN 62262.

= QOverpressure inside the enclosure due to an internal arc (see subchapter 5.5).

5.4 Rated maximum power and class of enclosure

5.4.1 Rated maximum power of the prefabricated enclosure

There is no rated maximum power of the enclosure according to section 4.101.1 of NBN EN 62271-202.

Nevertheless, the manufacturer shall declare the maximum allowed power and losses of the transformer (as
defined in NBN EN 60076-1 or NBN EN 60076-11) for which the enclosure is designed, and check it
according to subchapter 6.7 and 8.1.

5.4.2 Rated class of enclosure

There is no rated class of the enclosure according to NBN EN 62271-202.

Nevertheless, the enclosure class is mandatory and shall be checked according to subchapter 6.7 and 8.1
5.5 Internal arc withstand

There is no classification IAC following NBN EN 62271-202.

Nevertheless, the internal withstand is mandatory and shall be checked according to subchapter 6.6 and 9.3
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5.6 Rated peak phase to earth withstand current

As per NBN EN 62271-202 section 4.6.102, a rated peak phase to earth withstand current (Ipe) shall be

assigned to the earthing circuit.
For the prefabricated enclosure Ipe = 2 kA.

5.7 Rated duration of phase to earth short circuit

As per NBN EN 62271-202 section 4.7.102 a rated duration of the phase to earth short current (tke) shall be

assigned to the earthing circuit.

For the prefabricated enclosure tke = 1 s.
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6 Design and construction

6.1 General requirements
As per NBN EN 62271-202 section 5.104:

= The degree of protection of the enclosure shall comply with subchapters 5.2 and 5.3
= The external walls of the enclosure shall meet the requirements of subchapters 6.13 and 6.14
= Rated class shall comply with sub chapter 6.7
= Internal arc withstand shall comply with sub chapter 6.6
6.2 Fire behaviour

The prefabricated substation shall comply with the requirements regarding fire behaviour of NBN EN 62271-
202 section 5.104.2, as well as the AREI/RGIE law.

The materials listed as non-flammable are:

= concrete,
= metal (steel, aluminium, etc.),
= plaster,

= glass fibre or rockwool.

The use of synthetic or other materials is subject to agreement and if allowed must comply with NBN EN
62271-202 section 5.104.2.3. The necessary test reports shall be added to the technical file of the
prefabricated substation.

Please note that the provisions of the Royal Decree of 07/07/94 set out the basic standards for fire and
explosion prevention and indicate the RF values of doors, openings and walls. This is the responsibility of the
manufacturer. Precast concrete elements must comply with Eurocodes 1 and 2.

6.3 Thermal isolation and condensation

The thermal inertia and day-night thermal stability of the enclosure must avoid excessive humidity levels in the
enclosure, as set out by NBN EN 62271-1 for normal operating conditions. In order to achieve these properties,
some types of thin-walled constructions with poor thermal characteristics may require a combination of
additional means such as thermal insulation, adequate ventilation, targeted heating and thermal regulation.

In addition, all precautions must be taken to prevent condensation and the ingress of water, snow or animals,
particularly at the seals or connections between the various parts of the enclosure (cellar, walls, panels, ceiling,
roof, etc.) and at cable embeddings (HV, LV and earthing cables).

6.4 Building materials

The building materials must have the required mechanical and electrical characteristics and their durability
must be guaranteed, as mentioned in the legal provisions and standards in force. The use of asbestos or its
derivatives is prohibited.

Building materials must comply with the requirements of the standards mentioned in the section Reference
documents. The application of alternative or equivalent standards can only be accepted if the manufacturer
proves its equivalence, and with the explicit approval of Synergrid.

The building must be maintenance-free. As far as possible, the exterior colour of the equipment must be light
in colour.

6.5 Concrete composition and treatment

6.5.1 General provisions

The walls, ceiling, possible floor slab, foundation slab and cellar must be made of reinforced concrete. All
concrete surfaces must be smooth.

Tolerance for dimensions:

= 110 mm on the lengths, widths and connections of the construction’s various concrete elements.
= + 5 mm on wall, floor and ceiling thickness, ...
= 13 mm on the arrangement of the flush-mounted parts and holes.
Tolerance for the appearance of the different sides of the structure (both inside and outside the enclosure):

= Flatness: 5 mm tolerance with regard to the 2 m rule and 2 mm tolerance with regard to the 200 mm

rule on flat surfaces.
&
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=  Texture:

o Variation in color: small color differences are tolerated, however, differences in color must be

limited to 3 steps in the Belgian greyscale “BE-Grijsschaal’”.

0 The use of chamfered edges in the concrete moulds is optional. However, all edges and
corners (including those of functional openings) must have a smooth finish and show no
defects (i.e. gravel nest).

Stains and any other type of staining are not acceptable.

Air bubbles must not be visible from a distance of 5 meters. Additionally, the total area of air
bubbles will be limited to 1000 mm?/m?2.

The surface area of a gravel nest is limited to 50 mm?2/dm?>.

The presence of “sand streaks” is not acceptable.

The presence of “lime streaks” is not acceptable.

Hairline cracks must be limited in thickness to 0,1 mm.

A detachment of the top layer of the concrete walls is not acceptable.

Visible markings from spacers, construction joints, reinforcement, rust, etc... are not
acceptable.

© © © © ©o ©

Repairs performed on any surface of the enclosure are acceptable but are subjected to the following
guidelines:

o Variation in color must be limited to 1 step in the CIB-greyscale in reference to the
surrounding non-repaired concrete.
o The surface must be as flat as the surrounding non-repaired concrete.

6.5.2 Reinforcement

Reinforcement is carried out using reinforcements made of welded steel bars and/or mesh and/or reinforced
fibres. Technical data sheets, certificates of conformity and certificate of origin must be provided.

Reinforcement of steels must be approved and identified (steels and reinforcements by markings and mesh
by labels). Reinforced or prestressed concrete steels must comply with the properties defined in
NBN EN 1992-1-1.

The use of metal needles is not recommended in order to achieve the insulation resistance required for the
exterior walls of the building in relation to the earthing circuit. Where applicable, the electrical resistivity of the
topcoat must be sufficient to meet the requirements for insulation resistance (see 6.14.2) of the building's outer
walls and functional openings in relation to the earthing circuit.

When using reinforcing fibres, the dispersion of the needles constituting the reinforcement must be such that
the homogeneity of the concrete is ensured.

The fittings must be designed to withstand the actions described in the section Construction requirements,
without permanent damage to the enclosure.

For determining the resistance to sudden overpressures due to an internal arc fault, the reinforcement can be
studied by integrating the application safety coefficients in the event of accidental actions.

Functional openings and related elements (covers, doors, ...) shall not make galvanic contact with the
building's reinforcement in any place.

6.5.3 Concrete composition

A concrete composition must be considered for optimal durability and protection against corrosion.

This can lead to a higher compressive strength of the concrete than that required for the design of the structure
(NBN EN 1992-1-1).

The project duration of use shall be at least 50 years.
The minimum criteria required are:

= Resistance class: C30/37.
» Exposure class: EE3 XF1 in accordance with NBN EN 206 (Wet environment with freezing and de-
icing agents).
= Embedding (also applicable to holes and indentations in walls and floor slabs):
0 Pre-stressing steels for concrete exposed to external agents: 35 mm.

L
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0 Pre-stressing passive fittings for concrete exposed to external agents: 25 mm.

0 Main concrete reinforcing bars and mesh not exposed to external agents: 25 mm.

0 Ancillary concrete reinforcing bars and anchors not exposed to external agents: 20 mm.
The above embedding conditions refer to Annex A of NBN EN 13369 (environmental condition E, high
aggressiveness).

The consistency classes and grain size must be justified by the supplier according to the manufacturing
conditions and must contribute to the achievement of the durability requirements.

6.6 Internal arc withstand

6.6.1 Overpressure effects

The overpressure withstand of the enclosure has been computed based on simulations.

The values of overpressure of the switching room and the cellar shall be determined depending on:
e the classification of homologated HV material (AAxx) following C2/117".
e the volume and shape of the switching room.
e the net surface of the gas expansion grids to the outside.

They are indicated in different tables of subchapter 9.3.

6.6.2 Thermal effects

As C2/113-7 requires that gas expansion in case of internal arc in a switchgear with AA10 and AA312
category shall be realised through an expansion volume under the switchgear before they come back to the
switching room, it is considered that the withstand to the thermal effects of an internal arc is automatically
checked by the IAC classification of the switchgear according to NBN EN 62271-200.

6.7 Rated class of the enclosure

The rated class of the enclosure shall be computed as required in subchapter 8.1
The rated class of the enclosure shall be determined depending on:

¢ The maximal power and losses of the transformer for which the enclosure is designed; The minimal
rated class of the enclosure according to Annex D of NBN EN 62271-202:

o Oil/winding maximum temperature rise: 60-65 K O/W
0 Average yearly ambient temperature: 10°C
0 Load factor of the transformer: 1
The enclosure class for the prefabricated substation is required to be 10 K.

6.8 Functional openings
6.8.1 Doors

Doors are part of the enclosure and shall comply with the requirements as stated in NBN EN 62271-202,
section 5.104.4 and in sub-chapter 6.13 and 6.14 of this document.

When closed, they shall provide the degree of protection as specified in sub-chapter 5.2 and 5.3 of this
document.

The set door/frame shall be unsensitive to the efforts to which the enclosure shall be submitted during its
transportation (neither dis-adjustment, nor deformation).

In a walk-in enclosure, the minimal dimensions and requirements of the door are determined according to the
equipment for which the enclosure has been designed. It must be possible at all times to pass the equipment
through the door (eg: if the enclosure is designed to host a 1 MVA transformer, the door must be dimensioned
to allow an exchange in case of transformer failure).

2 Thermal effect for other AAxx category is under construction .

C2/115-3 — Technical file for homologation (2020-for consult) - p 12/24 = Sgnergrid
[ 4





258
259

260
261

262
263

264
265
266
267

268
269
270

271
272

273
274

275
276

277
278
279
280
281
282
283

284
285
286
287

288
289

290

291
292

293
294

295
296
297
298
299
300
301
302
303
304
305

For a non-walk-in enclosure, the dimensions and relative arrangement of the doors shall allow easy operation
and maintenance of the equipment inside the enclosure.

As doors potentially constitute a cold surface with very low thermal inertia, the risk of condensation on their
internal surfaces must be taken into account (water drainage to be provided).

Doors shall always open to the outside and be equipped with a device able to maintain them in an open
position at an angle of at least 90°.

On the outside they shall be fitted with a fixed handle and opened by means of a key lock.

From the inside they shall always be openable without a key, even if they are locked from the outside.

Doors shall have closures with a minimum of three points (downward closing prohibited for walk-in enclosure)
Doors shall be designed so that no water infiltration is possible inside the enclosure.

In non-walk-in enclosures only: to access the transformer, the door may be replaced by (a) removable(s)
ventilation grid(s). In this case, the grid can be handled by two persons which means that each segment of the
grid has a maximum weight of 50kg in total.

6.8.2 Ventilation openings

Ventilation openings are part of the enclosure and shall comply with the requirements of NBN EN 62271-202
section 5.104.5 and in sub-chapter 6.13 and 6.14 of this document.

They shall also provide the degrees of protection as specified in sub-chapter 5.2 and 5.3 of this document.
Every substation is equipped with at least two ventilation openings:

- One lower ventilation opening, placed at a lower level either in a wall or in the door, operating as
inlet of fresh air.

- One upper ventilation opening, placed in the vicinity of the transformer, as high as possible in the
adjacent wall, operating as extraction point of the warm air out of the substation. The size and
specification of the ventilation grids shall comply with the requirements of subchapter 9.3 in
accordance with the requirements of subchapter 5.3 and 6.6 in order to comply with the
overpressure withstand in case of internal arc.

The size of the ventilation grid may be increased compared to the minimum dimensions determined in
subchapter 9.3. in order to meet the requirements for the heat dissipation of the substation linked to the
maximum power of the transformer for which the substation is designed, in accordance with the requirements
of subchapter 5.4 and 6.7 and verified by computation note in subchapter 8.1.

In order to avoid condensation on the HV switchgear, the HV switchgear shall be located out of the natural
ventilation path between both lower and upper ventilation grids.

6.8.3 cable entries

The choice of the brand and type of cable entries used for the HV and LV cables will in most cases be made
by the DSO and DSU.

Therefore, for the homologation of his enclosure, the manufacturer will only have to indicate the location, size,
number and the position of the cable entries for the HV and LV cables.

Regarding the position of the cable entries, the following requirements shall be taken into account:

e The distance between the HV cable entries and the HV switchgear shall be as short as possible and
shall take into account the necessary space to respect the maximum bending radius of the HV cable
(typically a 240 mm? cable is used which has a bending radius of 600 mm).

e The cable entries shall be placed in such a location that no cable (HV or LV) will cross the oil retention
tank.

¢ Anindicative standard position for the HV and LV cable entries shall be included in the homologation
file.

e Since the position of the HV and LV cable entries are project depended, their position shall be
adaptable to suit the needs of the DSU and DSO. The manufacturer of the enclosure shall indicate his
compliance with this requirement.
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The manufacturer of the concrete enclosure is responsible for the incorporation of the cast part of the cable
entries into the casted concrete enclosure. The adhesion of the concrete to the cable entry as to make the
setup fully waterproof is the responsibility of the manufacturer. The manufacturer is however not responsible
for the tightness between the removable part and the cast part of the cable entry.

The manufacturer of the enclosure shall also provide a waterproof entry of both ends of the earth loop inside
the substation. Both ends shall be separated when entering the substation and shall be isolated from each
other and from the surrounding concrete. The manufacturer shall include in his homologation application file
which method/system he uses to achieve this. The manufacturer shall also foresee a reserve entry for an
additional earth system (electrode, ...). This reserve system must also be waterproof at all times.

6.8.4 Entry for cables of electric emergency generator/metering vehicle:

If an enclosure is foreseen to host a LV switchboard, it shall be fitted with a cable entry to connect an
emergency generator.

The cable entry for the emergency generator is part of the enclosure and shall comply with the requirements
of sub-chapter 6.13 and 6.14 of this document.

In closed position, it shall provide the degrees of protection as specified in sub-chapter 5.2 and 5.3 of this
document.

The free opening of the cable entry for the connection of an emergency generator shall have a minimum
surface of 200cm? and be either a square or a circle.

It shall only be opened from the inside.
It shall include no element that could damage the external insulation of the cables.

6.9 Switching room

The volume of the switching room complies with the values authorized by subchapter 9.3 but this volume
must also be designed to contain the maximum number of elements that the manufacturer wishes to be able
to homologate its enclosure for, such as:

e Number of HV FU’s and maximal height of equipment (following C2/117)
e Size of LV switchboard

o Power and size of transformer(s)

e Remote control & telecom equipment

e Access hatch to the cellar

e Entry for emergency group

In any case, the switching room must also take into account:

e An emergency escape corridor of 80cm;

¢ A minimal height of 2,35m
Inner walls which also withstand the overpressure given at subchapter 9.3
6.10 Cellar

The cellar must be completely waterproof. Its watertightness, when required, must be certified and guaranteed
for at least 10 years by the supplier in the technical homologation file.

In case the cellar is made separately from the switching room, the sealing between both parts must be
guaranteed.

The manufacturer must ensure that flood of water up to 10 cm above ground level cannot penetrate the cellar.

The manufacturer describes the means used to guarantee the tightness of the cellar and to avoid infiltration or
penetration of outside water (tight materials used, origin and possible path followed by the water, type and
nature of barriers set-up to interrupt this path).

The size of the cellar complies with the values authorized by subchapter 9.3. This size shall also be designed
to contain the maximum number of elements that the manufacturer wishes to be able to homologate its
enclosure for, such as:

e Cable entries and their position.

¢ Oil leak collector shall be provided and placed in the cellar following section 5.102 of NBN EN
62271-202 and following AREI/RGIE 4.3.3.7.
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This volume shall always remain free and available in the event of an oil leak. No water infiltration is
permitted in the oil collector. In order to guarantee the sealing of the tank, it should preferably consist
of a single part; if this tank is composed of joined elements, the seals must be water- and oil-tight. No
cables are permitted to pass through this tank or its walls.

In any case, the cellar shall have:
e A minimal height of 80 cm
e Walls which withstand the overpressure given at subchapter 9.3

6.11 Floor slab

The floor slab is designed to withstand the maximum mobile load and the internal arc overpressure for which
the manufacturer wants to homologate its enclosure. In most cases the load to be taken into consideration will
be the weight of the biggest transformer for which the manufacturer wants to homologate its enclosure. The
slab may lift-up in case of an internal arc but shall mandatorily fall back into its normal position without damage
to the floor slab itself or the equipment.

The floor is plain, slib-free, and free of any barrier or irregularity that could make an operator stumble and fall.
The metallic rails anchored in the slab for fixation of the HV equipment may not exceed the level of the floor
slab.

The flatness is less than 1mm/m.

To avoid any water ingress coming from rain, floods, ... the level of the floor slab shall be at least 0,10 m +/-
0,01 m above the outside ground level. There may be no water ingress along the door sill.

6.11.1 Floor slab’s functional openings and characteristics

The number and the size of the floor slab’s functional openings is directly linked to the equipment which has
to be installed in the enclosure:

* Opening(s) for the MV cables and gas expansion under/behind the HV switchgear
¢ Opening for the LV cables under LV switchboard as well as for public lightning when applicable

* Opening(s) under/behind the transformer for the LV cables, for the gas expansion from the cellar into the
switching room and for the eventual oil leak collection (a guiding slope is then required)

¢ Free opening for hot gas expansion from the cellar to the switching room
¢ Opening for Telecom cables

* Opening for the earthing conductor

« Hatch to the cellar

The hatch shall have a functional opening of 600 x 600 mm. It shall always be accessible and be located at a
minimum distance of 800 mm from the door. The cellar floor under the hatch shall be clear of cables. The hatch
must be equipped with a cover fixed in such a way that it can be opened by one person, preferably without
any tools. If tools are necessary, they must be present in the enclosure and be part of delivery. This hatch shall
withstand the overpressure that can occur in the cellar in case of an internal arc — see values in subchapter
9.3, as well as the mobile loads mentioned here-above. The hatch and its cover shall be at the same level as
the slab. The total size of the functional free openings behind the transformer shall be 0,10 m2.

6.12 Roof

The roof shall be completely waterproof. Its watertightness must be certified and guaranteed for at least
10 years by the supplier in the technical homologation file.

The roof is preferably monobloc (in one piece).

It shall be able to withstand an overload of 250 daN/m? and the overpressure resulting from an internal arc
according to the table in subchapter 9.3.

The roof can be free or attached to the walls.

» Incase itis free, all measures shall be taken to ensure that, in the event of lifting due to an explosion
in the enclosure, it falls back into its place.

= The roof shall be designed to avoid cracking/breaking when it is lifted due to the overpressure of an
internal arc.
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The roof shall be independent (separate part) and removable from the walls. Instructions for disassembly,
removal and re-assembly shall be provided in the technical homologation file. It shall be easy to remove. The
lifting system shall be a standard system.

The roof shall have an overhang (not exceeding 100 mm) and be equipped with a drip course (a "drip breaker"
device) to interrupt the flow of water and to prevent it from flowing along the walls.

For non-walk-in enclosures, the roof shall always be flat.

In case of a flat roof, it shall have an inclination of at least 2 cm/m (2%). This inclination must be visible on the
drawing.

6.13 Resistance to ageing and corrosion
6.13.1 Enclosure

Since the enclosure is usually intended to be installed outdoors, it is subjected to the environmental/climatic
conditions listed in chapter 4. The enclosure shall therefore withstand climatic deterioration during its lifetime
and comply with the requirements regarding corrosion of NBN EN 62271-202 section 5.104.3.

6.13.2 Functional openings

The functional openings (doors, ventilation and cable ducts) and their frames shall be realized in solid, non-
alterable, corrosion resistant material. They shall be protected against corrosion by a system suitable for
climatic conditions corresponding to the C4 High code in accordance with NBN EN ISO 12944-2 during their
lifetime. They shall not require maintenance.

This system shall be designed so that deteriorations can be fixed without the application of special measures.
It shall also permit the application and the adherence of a paint coating (powder coating when applicable) of
any RAL type.

The manufacturer shall describe the process (including preliminary treatments) and the different types of
products used (compliant with the RoHS directive) and, for each of the successive coatings, the nominal and
minimum thicknesses that it guarantees locally in all places.

For functional steel openings:

= These shall be hot-dip galvanised and powder coated. The minimum local zinc thickness is 45 um
(equivalent to 325 g Zn/m2) with a minimum average thickness of 55 ym (equivalent to 395 g Zn/m2)
in accordance with NBN EN ISO 1461.

For functional aluminium openings:

=  Aluminium elements shall be painted or anodised.

= If applicable, anodizing shall be realized in accordance with Qualanod's (Quality Label for Anodic
Oxide Coatings on Wrought Aluminium for Architectural Purposes) comparable specifications. The
average and minimum thicknesses measured locally at any location shall be a minimum of 25 ym and
20 ym respectively.

= Where applicable, the application of a paint coating shall be in accordance with the comparable
Qualicoat specifications (Quality Label for Coating on Metal for Architectural Applications). The
average and minimum thicknesses measured locally at any location shall be a minimum of 60 ym and
48 pym respectively.

Other corrosion protection solutions may be submitted to the contracting authority for approval. Where
applicable, their equivalence shall be demonstrated.

6.13.3 Door and door frame:

Whichever the protection method, a painted version shall be proposed. An unpainted version can also be
proposed as an alternative (except in the case of hot-dip galvanised steel).

The protection process (painted version) is validated by the submission of test reports (see section Tests,
inspections and calculation notes):

= Cross-cut test in accordance with NBN EN ISO 2409.
= 1000 h salt spray test in accordance with NBN EN 1SO 9227, 4628/2, 4628/3 and 12944-6.

6.13.4 Frame, rails, screws and other fastening elements.

Any frames, rails, screws and other fasteners shall be protected against corrosion by a system suitable for
climatic conditions corresponding to code C4 High in accordance with NBN EN ISO 12944-2.
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Steel parts:

= These shall be hot-dip galvanised and powder-coated.

= For non-centrifuged parts, the minimum local zinc thickness is 35 pm (equivalent to 250 g Zn/m2) with
a minimum average thickness of 45 pym (equivalent to 325 g Zn/m2) in accordance with NBN EN ISO
1461.

= For centrifuged parts, the minimum local zinc thickness is 20 ym (equivalent to 145 g Zn/m2) with a
minimum average thickness of 25 ym (equivalent to 180 g Zn/m2) in accordance with NBN EN ISO
1461.

Aluminium parts:

= Aluminium elements shall be painted or anodised. The requirements are the same as those mentioned
above for functional openings.
Other corrosion protection solutions may be submitted. Where applicable, their equivalence must be
demonstrated.

6.14 Earthing and equipotential connections

6.14.1 General provisions

The earthing equipments must be in accordance with sections 4.2.5 and 5.5 of the AREI/RGIE, chapter 14
C2/112 and NBN EN 62271-202 section 5.3.

The general earthing disconnector must be placed in order to remain easily accessible after assembly and
connection of the electrical equipment. All non-active metal elements and parts of the enclosure shall be
connected to this bar. For example:

= reinforced concrete bars and mesh,

= anchor rails for electrical equipment,

= metal rails,

These connections must be easily accessible.

The conductive elements that can be reached from outside the enclosure such as door(s), ventilation grids,
cable entry for electric emergency generator /measuring vehicle are excluded from this interconnected earthing
and shall be insulated from the concrete enclosure.

The continuity of the earthing system shall be ensured by appropriate measures preventing corrosion,
loosening bolts, etc... shall be chosen, taking into account the thermal and mechanical stresses caused by the
current it may have to carry.

All necessary measures must be taken to protect the copper conductors included in the concrete. These
measures must be guaranteed for a minimum period of 10 years.

Additionally, the earthing disconnector/collector shall be designed to accommodate the mandatory earth
connections of the electrical equipment. For example:

= enclosure of the medium voltage switchgear and controlgear,

= transformer tank or metal frame of dry type transformers,

= frame and/or enclosure of the low-voltage switchgear and controlgear,

= metal shields and the earthing conductors of the high-voltage cables,

= efc....

6.14.2 Insulation level of the external walls of the enclosure

In the event of an electrical fault, the contact voltage for a person outside the enclosure touching its walls
(including functional openings) may not exceed the values prescribed in the relevant section of the AREI/RGIE.

For this reason, the enclosure’s outer coating (including the finishing coatings) shall be insulated from the
earthing circuit. ‘Outer enclosure’ is defined as follows:

» the walls (including their buried part).

= the functional openings and their covers.

= the roof.

The levels of insulation required between the outer surface of this enclosure and the earthing circuit are
different depending on whether the enclosure is placed in a global earthing situation or in a non-global earthing
situation.
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» Global earthing: 1 MQ after 1 min at 500 VDC voltage.
= Non-global earthing: No disruptive discharges at 3000 VAC for 1 minute.
In addition,
= The walls (including the buried part below the ground level), ceiling and roof of the buildings must be
made of materials that have a sufficient electrical insulation capacity.

» Non-insulating material, especially metallic materials, are not permitted except for the closing of
functional openings (which cannot be connected to the earthing circuit).

6.15 Nameplates
In accordance with section 5.10 of NBN EN 62271-202, each prefabricated substation shall be provided with
a durable and clearly legible nameplate, which shall contain at least the following information:

» Manufacturer's name or trade-mark;

= Type designation;

= Suitable HV switchgear classification (AAxx);

= Max. power rating and max weight of the transformer;

= Serial number of the enclosure;

= Reference of C2/115 homologation;

= Year and month of manufacturing.
The nameplate shall be placed close to the door, inside the enclosure and shall remain legible for the whole
lifetime of the enclosure.
An (design) example of this nameplate is given for approval in the homologation procedure.

6.16 Other provisions

6.16.1 _Accessories
Suitable space should be provided to host the accessories in an accessible place. For example:

= operating handles,

= spare HV fuses,

= earthing devices,

= instructions manuals;

= first aid instruction panel,

= HV/LV switchboard instructions panel,
= DSO metering panel,

= etc....

6.16.2 Labels and safety instructions

Labels for security warnings, manufacturer’s instructions, etc... shall be durable and clearly legible.

6.17 Drawing and arrangement of enclosure

Drawings with the arrangement of the equipment inside the enclosure, indicating:

o the max number of FUs for the HV switchgear, and if applicable,

the max size and number of the transformer,
e the max number of feeders for the LV switchboard,
e the possibility to place a remote-control cabinet, as well as the escape path and the free service areas,

e The min required dimensions of the escape path and of the free service areas around every equipment
depending on the type of enclosure (walk-in / non-walk-in) should be indicated.

Drawings with the arrangement and dimension of each cover, openings (included cable entries) shall be also
submitted.

Drawings with outside and inside dimensions and position of each element which has been described in this
specification.
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7 Type test reports

7.1 General provisions

In order to perform the homologation assessment of the prefabricated enclosure:

- For § 7.2 to § 7.4: only test reports from an accredited laboratory following ISO 17025 are taken into
consideration.

- For 7.5: only test report from an independent laboratory designated by the manufacturer and
accepted by Synergrid are taken into consideration.

7.2 Corrosion resistance for the enclosure’s metallic elements (and their frames)

The manufacturer must provide a description of the process (including preliminary treatments). The
manufacturer shall indicate the different types of products used (leaded or chrome-plated components are
prohibited) and, for each of the successive coatings, the average and minimum thicknesses guaranteed locally
at any point on the door.

The process must be demonstrated by the submission of test reports:

= Cross-cut test at least class-1 in accordance with NBN EN 1SO 2409.
= Salt spray test:

0 To be conducted on samples with and without a gripper in accordance with NBN EN ISO
9227.

0 Exposure time of 1000 hours.

0 Assessment of blistering (3 samples without a gripper) in accordance with NBN EN 1SO
4628/2, degree (density) 1, dimension 4.

o Evaluation of the gain and/or loss of adhesion from the gripper (3 test plates with claw): in
accordance with NBN EN ISO 9227 with an extension of the gain or loss of adhesion limited
to 5 mm (maximum value) and 2 mm (average value). The measurement method complies
with NBN EN ISO 12944-6.

These test reports shall prove and demonstrate that they are representative for the complete production
process(es).

The thickness of the paint coating measured at any point on the samples shall be between the guaranteed
minimum and nominal values.

These test reports must be written in accordance with the recommendations of NBN EN ISO 9227.

7.3 Verification of degree of protection (IP-x-code)

The verification of the degree of protection of the prefabricated substation is done in accordance with NBN EN
62271-202.

The protection level IP 23D shall be verified and proved for all functional openings (including ventilation,
emergency generator cable entry,...).

7.4 Mechanical impact test (IK-code)

A mechanical impact test according to NBN EN 62271-202 section 6.101.3 shall be performed on all external
places of the enclosure (doors, covers, ventilation, hinges,...) to verify the IK10 degree of protection.

7.5 Verification of insulation resistance of the building's exterior walls and functional openings

An insulation test shall be performed in order to assess compliancy with subchapter 6.14.

Details of the test procedure and test report can be found in subchapter 9.2.
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8 Computed simulation - calculation notes

Calculation notes shall be introduced in order to obtain product homologation.

They shall be carried out according to the latest edition of the specifications and reference standards in this
specification by an architect or engineering bureau specialized in stability, static and/or dynamic loads
computations.

8.1 Computed simulation related to the temperature class

The rated class of the enclosure shall be verified according to the test procedure described in NBN EN 62271-
202.

Computing conditions:
» The enclosure shall be equipped with a transformer corresponding to the rated maximum power of
the prefabricated substation as defined in section 5.4.1
= In accordance with NBN EN 62271-202, losses of HV switchgear are considered negligible.
= All other losses (LV panel, cable connections,...) are simulated at the location of the LV panel.

= To simulate the power losses of the LV panel, cable connections, etc.... a heat source must be used.
The thermal power of the heat source shall depend on the number of transformers and the
(individual) rated maximum power of the transformers that can be placed inside the prefabricated
substation (e.g. if the enclosure is designed for two transformers 400 kVA each, two heat sources of
350 W shall be used). The table below shows the corresponding thermal power of the heat source in
relation to transformer power rating:

o Max. 200 kVA: 150 W
Max. 400 kVA: 350 W
Max. 630 kVA: 450 W
Max. 800 kVA: 700 W
Max. 1000 kVA:  700® W
o Max. 1250 kVA: 800 W

For substations with a higher power rating, the manufacturer shall provide a detailed calculation of
the power losses of the LV switchboard, cable connections,... The result of the calculation will be
used as the thermal power rating for the heat source. The calculation of the thermal power is added
to the test report.

= The volumes occupied by the LV switchboard and the HV switchgear must be taken into account in
the simulations. Envelopes are made of a suitable material (cardboard, wood, metal, etc.).

= The volumes occupied by the public lighting switchboard and any remote control and remote-control
power supply boxes should not be taken into account.

= The test report shall clearly state the number of transformers, the max power rating of each
transformer, the losses of each transformer and the max power of the heat source simulating the
additional losses per transformer.

O O O O

8.2 Calculation notes — mechanical and pressure resistance of the enclosure

The entire construction (walls, cellar, roof, or a floor slab if present, etc.) must be able to withstand the
maximum stresses as defined in subchapters 5.3 and 5.5.

At least the following calculations notes according to the Eurocode must be present:

= Verification of the wind pressure withstand strength of the prefabricated substation
= Verification of the roof loads withstand strength of the prefabricated substation

= Verification of the snow loads withstand strength of the prefabricated substation

» Verification of the floor loads withstand strength of the prefabricated substation

= Verification of the overpressure withstand strength of the prefabricated substation

3 There is no difference between 800 and 1000 kVA since the increase in section of the busbar of the LS-switchboard
causes a decrease in Joule heating.
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9 Annexes

9.1 Annex A: conformity assessment guide (checklist)
See conformity assessment guide C2/115-3 xIsx file. (LINK TO BE PROVIDED)

The technical file shall be composed of the following documents:

A. The C2/115-3 xIsx checklist, completely filled in:

1. Sheet 1: Manufacturer’'s declaration about the correctness of all the provided information in
the technical file.

2. Sheet 2: list of prefabricated enclosures. The information filled in here will be copied into the
list C2/115-0 in case a homologation is obtained.

3. Sheet 3: technical file checklist, based on this technical prescription. If the characteristics are
different for an enclosure or a series of enclosures listed in sheet 2, the manufacturer shall
make as many copies of sheet 3 within the same xlIsx-checklist as necessary.

4. Sheet 4: Numbered list of proofs of conformity.

B. The necessary accompanying documents, as listed and numbered in sheet 4 of the checklist:
certificates / test reports, plans, technical datasheets, certificates of origin, ... The filename of each
document must start with the reference number given by the manufacturer in sheet 4 of the xIsx
checklist.

Where the checklist indicates that the necessary proof of conformity is a declaration, completion of the
requested information is considered to be a declaration of honour by the manufacturer, and confirmed by the
information provided on the first sheet of the checklist. No separate document stating a manufacturer’s
declaration is necessary.

A signed and dated pdf-file for publication purposes shall be provided by the manufacturer after approval of
the technical file by Synergrid. This pdf-file shall contain sheet 1 and sheet 2 of the xlsx-checklist.

9.2 Annex B: Insulation tests of the building's exterior walls

Type test

Global Earthing The measured insulation resistance must be greater than 1 MQ after 1 minute at
500 V dc for walls or functional openings

Non Global Earthing | The measured insulation resistance must be greater than 1 MQ after 1 minute at
3000 V dc or functional openings

A dielectric strength test shall be done: 3kV ac 1 minute: non-disruptive discharge

9.2.1 Test method

Measurements of insulation resistance and dielectric strength must be made on a finished structure ready for
shipment.

=  For concrete walls: Measurements are made between the measuring electrode (described below)
and the general earthing strip, with all earthing connections completed (metal reinforcement of walls,
equipment, etc.). The external walls will be sprayed with plenty of rainwater in order to simulate the
worst case condition.

=  For functional openings: Measurements are taken between each functional opening and the general
earthing strip, with all earthing connections completed (metal reinforcement of walls, equipment,
etc.).

9.2.2 Measurement locations

=  For concrete walls: Measurements are made at the most unfavourable locations, i.e. those with the
minimum isolation distances between the measuring electrode and the metal masses.
Measurements must be taken at least at 3 different locations on each accessible side.

= For functional openings: Measurements must be made on each functional opening. When it is in
several parts (e.g. door and doorframe) a measurement is taken on each part.
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9.2.3

9.24

Indicator electrode and megohmmeter

Dry electrodes must be used.

Its dimensions must be based on those set out in NBN EN 60364-4-6: "Low-voltage electrical
installations — Part 4-6: Protection for safety — Protection against electric shocks".

It consists of a square metal plate with a side length of 250 mm. Alternatively a round electrode with
the same section as the square electrode can be used.

Its surface is covered with aluminium foil. This sheet is replaced in the event of a disruptive
discharge during the dielectric strength test.

It is applied against the surface to be tested with a force of approximately 250 N.

Minimum requirements for a valid test report: mandatory information

Each test report must contain at least the following information:

General information
0 lIdentification of the laboratory;
Location of the test if it is carried out outside the usual laboratory premises (on-site test);
Date of report issue;
Report number;
Number of pages and the number of annexes;
Identification of the author and supervisor of the report;
Identification of the customer;
Test description and conditions

0 A complete and detailed description of the test device and the different measuring
equipments used, including a complete list of the measuring instruments used and their
calibration certificate;

0 The description and identification of the enclosure(s) to be tested, as well as the date or trial
period; including:
= The complete list of parts making up the enclosure, their type(s) and quantity.

= The enclosure floor plans and an evaluated, precise and detailed drawing of the
various measurement locations.

= A complete and detailed description of the means used to achieve the required
insulation resistance for exterior walls and functional openings, both in global and
non-global earthing conditions.

= The assembly instructions used for the test, if applicable;

o0 The purpose of the tests and the reference of the standards used or the measurement and
test procedures;

0 The ambient temperature and relative humidity at the time of measurement.

0 Any deviation, addition or deletion from the measurement and test procedure and any other
information relevant to a specific test;

Test results

0 Detailed results of all measurements made and all test conclusions: clear presentation of
measurement and test results, supported, where appropriate, by tables, graphs, drawings
and photographs;

0 Quantitative results should be submitted with their uncertainties calculated or estimated
where possible and useful;

O O O O O 0o
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9.3 Annex C — Construction requirements for the enclosure
9.3.1 Annex C1— AA10 Material (SF6) — Switching Room from volume 15->30m3 and ratio between length
and width <2 and flux of hot gas directly to the cellar
Bruto volume* B A Maximum pressure rise in the Maximum
switching room nito Cdx 3 Abruto switching room [mbar] pressure rise in
3 volume* cellar | ventilation grids
[m3] [m] [m?] ; : the p,cable+ cellar
(RMU configuration) roo“f::ir;)no roof can lift up [mbar]
0,15 80 120
0,17 65 110
15 <Vbrut<18 0,19 50 110
(2KT **or smaller) 52 <Vbrut<6 0,21 45 95
0,23 40 90
0,25 35 85
0.15 90 This pressure value is 135
; determined by dividing the
017 75 weight of the roof (N) 120
18 60 0,19 60 taking by its internal 110
(3KT** or smaller) ’ 0,21 50 surface f (m?) converted to 105
023 45 mbar and by adding ice 100
; and snow loads required in
0,25 40 sub chapter 5.3 100
0,15 95 150
0,17 80 If a seal is used between 130
20 0.19 63 roof and walls we assume 120
- 6,9 * that the roof is not lifting
(3KT** or smaller) 0,21 55 unless - 110
0,23 45 - A declaration is giving 105
0,25 40 that the seal is not stick 100
which means that there is
0,15 40¢ no additional force needed 160
0,17 85 to lift up the roof; 145
22 76 0,19 65 - The added force needed 130
(BKT** or smaller) ’ 0,21 60 (following technical file) to 120
lift up the roof due to this
P.23 S0 sealing is taken into 105
0,25 45 account. 100
0,15 100 180
0,17 85 165
24 < Vbrut < 30 0,19 70 150
(3KT** or smaller) 8,3< Vbrut < 9,2 0,21 60 145
0,23 50 135
0,25 45 130
*Bruto volumes means volumes for an empty substation, without equipment installed
**covers the cases for all AA10 material given in table SYN C2/117
Explanation of the ventilation grids values
Coefficient dynamic of the Dimensions of ventilation arids Cd x Y A,bruto
grid (Cd)d in this example 9 [m?]
0,172 80x60 cm? + 80x50 cm? = 0,88 m? 0,15
0,172 70x70 cm? + 70x70 cm? = 0,98 m? 0,17
0,172 90x70 cm? + 70x70 cm? = 1,12 m? 0,19
0,172 70x70 cm? + 90x80 cm? = 1,21 m? 0,21
0,172 90x70 cm? + 90x80 cm? = 1,35 m? 0,23
0,172 90x80 cm? + 90x80 cm? = 1,44 m? 0,25
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9.3.2 Annex C2 — AA31 Material (SF6)— Switching Room from volume 15->30m3 and ratio between length

and width <2

Under construction

9.3.3 Annex C3: AA10 Material (SFE6)— Switching Room from volume 30->50m3 and/or ratio between

length and width >2 and flux of hot gas directly to the cellar

Under construction

9.3.4 Annex C4: AA31 Material (SF6)— Switching Room from volume 30->50m3 and/or ratio between

length and width >2

Under construction
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