Public Power Corporation S.A.

New Generation Activities Procurement Department

Market Consultation Invitation — Request for Information (RFI)
NGAPD-3005

Critical Powering Equipment for the Data Center at the
Agios Dimitrios Power Plant, Kozani — Greece.

1 Introduction

PPC (Public Power Corporation) is conducting a Market Consultation
Invitation / Request for Information (RFI) process in order to formulate
the requirements of a forthcoming procurement procedure for the PPC
Data Center at the Agios Dimitrios Power Plant, Kozani, Greece.

This project involves developing a Data Center (DC) Campus in Agios
Dimitrios Power Plant in Kozani, Northern Greece. The Data Center will be
built in phases within the area of a former Lignite yard of the existing
power station. As a first phase the Data Center Campus consists of
multiple data center buildings of IT load for a site of total 300MW load
that can be expanded up to GW scale. Design and Facility follow Uptime
Institute Tier Il intent.

2 Project Overview

Primary power for the campus will be provided via a redundant (2N)
utility substation. The first phase will include two utility 340MVA
(400/33/33kV) transformers to provide power for Data Center building(s).
The utility (PPC) will provide Medium Voltage (MV) 33kV power to the Data
Center(s). The MV power feeds to the facility will be run below ground,
diverse paths/separation between MV rings with concrete encasement.
MV switchgears will be GIS type and housed in dedicated equipment
areas on the site near each data center building.

2.1 400kV Gas Insulated Substation (GIS) equipment

During the first phase, the DC will be supplied by two existing 400kV bays
from the nearby Agios Dimitrios TSO 400kV substation via two new
underground cable circuits. These two underground circuits will
terminate at two corresponding circuit bays within a new 400kV Gas
Insulated Substation (GIS) featuring a double-busbar configuration.

The GIS will be developed on a dedicated plot of land adjacent to DC.

GIS will include seven (7) bays, one (1) coupling bay and 4 disconnectors
which will be used for Data Center purposes as follows:
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Two (2) line bays for the connection with the TSO substation

Two (2) transformer bays for the connection of the first phase
Transformers (340/170/170 MVA - 400/33/33kV)

One (1) busbars coupling bay

To accommodate future growth, the GIS will also include the following
equipment:
e Two (2) 400kV overhead lines from an adjacent Pumped Hydro
Storage (PHS) facility.
One (1) 400kV overhead line from a nearby Battery Energy Storage
System (BESS).
Four (4) 400kV busbar extension disconnectors for the future
expansion of the busbars.

2.2 Power Transformers

Two new three-winding transformers will be initially installed for DC
powering, each with a capacity of 340/170/170 MVA (400/33/33kV) with a
minimum short-circuit impedance (uk) of 15%.

Each transformer will operate at 50% capacity to ensure 2N redundancy,
allowing either unit to support the total DC load seamlessly in case of a
failure.

These transformers will be fed from the 400kV GIS via two dedicated
transformer bays.

As the DC scales up—potentially reaching 1000 MW in the final phase—
additional similar transformer sets will be added.

2.3 Medium Voltage (MV) 33kV GIS Switchboards
Each transformer will feed two 33kV GIS Switchboards with busbars
(minimum rating 3150A) via overhead 33kV busducts.
Incomer Switchgears (4): Each busduct arrival at the busbar will be
managed through a 33kV incoming circuit breaker panel.
Outbound Feeders (48): Each busbar will host 12 outgoing 33kV/630A
feeders. These feeders will supply an equal number of RMUs which will
form the Low Voltage (LV) rings of the IT loads.
Auxiliary Power Feeders (2): One additional 33kV feeder per
transformer is planned to power an auxiliary 33/0.4kV transformer to
serve operational needs.

Technical Specifications
Short-Circuit Level: The 33kV MV GIS system will have a minimum
short-circuit rating of 25kA.
Cable Routing: Cable departures from the 33kV panels will be routed
through the floor.
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Technology: For the 33kV MV switchgear, both Vacuum and SFg
technologies are acceptable, with Vacuum being the preferred
solution.

3 Purpose

The main purpose of this RFI is for PPC to identify potential Technology
Providers (Participants) that have the capability and capacity to
provide critical Powering equipment under the following scope:

engineering services, manufacturing and procurement of critical
power equipment such as 400kV Gas Insulated Substation (GIS)
equipment, Power Transformers and Medium Voltage (MV) 33kV
GIS Switchboards, including Spare Parts, Transportation and
Unloading, Assembly and Cold Commissioning Supervision.

Based on PPC’s currently envisaged procurement and implementation
approach, the integration of the above equipment is expected to be
performed by an independent Contractor under a separate Contract
with the scope described below.

The Contractor shall perform the engineering, procurement and
installation of all the remaining necessary equipment/services, other
than the ones provided by the Technology Provider, including all civil
works, in order for the Power equipment (under the present RFI) to be in
operation and integrated into the overall Data Center Design. Data
Center Design is an ongoing process and will be provided by a
Specialized Independent Consultant.

This approach is provided for information purposes only and may be
further defined, modified or supplemented by PPC in any future
procurement procedure.

This Market Consultation Invitation / RFl refers to all potential
Technology Providers complying with the categories below:

General Requirements

U It is not mandatory for Participants to provide information and
offer solutions for all equipment categories. Participants are
invited to provide information in accordance with the General
Requirements applicable to the relevant equipment offered and
the Heads of Terms (HoTs) and Technical Specifications attached
to this RFI.

Specific Requirements
U Participants providing information for GIS equipment shall be
manufacturers of 400 kV GIS equipment and shall have procured
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at least one 400kV GIS bay, being installed in Greek 400kV
Transmission System (IPTO) during the last ten (10) years and has
been in continuous and trouble-free operation for at least two (2)
years. A reference list of installed 400 kV GIS bays in IPTO (Greek
TSO) shall be supplied with the RFI.

U Participants providing information for Power Transformers shall
be manufacturers of 3-windings 400kV/MV Power Transformers
and shall have procured at least one 3-windings 400kV/MV
Transformer of 2200MVA during the last ten (10) years, which has
been installed in a 400kV Transmission System and has been in
continuous and trouble-free operation for at least two (2) years. A
reference list of installed Power Transformers shall be supplied
with the RFI.

U Participants providing information for 33kV GIS Switchboards
shall be manufacturers of 33 kV GIS Switchboards and shall have
procured at least 100 33kV GIS switchgears during the last ten (10)
years, which have been installed and have been in continuous and
trouble-free operation for at least two (2) years. A reference list of
installed 33kV GIS Switchgears shall be supplied with the RFI.

In addition to the above, PPC is particularly interested in receiving
market information regarding indicative lead times, availability and
potential constraints for the following long-lead items and related
services falling within the requested scope, in order to assess feasible
and optimized delivery timeframes:

400 kV GIS equipment

Power Transformers

33kV GIS Switchboards

Transportation to Site and Unloading - DPU Incoterms 2020, with
customs clearance to be performed by PPC.

Mandatory Assembly and Cold Commissioning Supervision, and
other Services by Participants

Provision of critical spare parts

Any information disclosed to PPC by any Participant under this RFI shall
be treated as confidential, subject to the terms of the NDA, and shall not
be made available to any other participant or third party, except only
as strictly required for the purposes of project development, basic
design, market assessment and PPC’s internal consideration of potential
next steps for the Project.

Market Consultation scope:

Market research and evaluation of potential Technology Providers for
the RFI scope required by PPC

Preliminary market mapping of the technical, professional and
financial profile of potential Technology Providers, to support PPC’s
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internal assessment, planning and further consideration of potential
next steps for the Project.

For the avoidance of doubt, this RFl is conducted solely for market
consultation and information-gathering purposes. The Heads of Terms
(HoTs) and Technical Specifications attached to this RFl are provided on
an indicative and non-binding basis, for the purpose of assisting
Participants in completing the questionnaire, including the provision of
budgetary information. They do not constitute final or binding
requirements of PPC and may be further defined, modified or
supplemented at PPC’s discretion.

4 Participation Process

Participants in this RFI process will be required to complete and submit
a relevant questionnaire, as well as to sign the enclosed NDA. In case of
multiple proposals by a Technology Provider (proposals for different
types of equipment), separate questionnaires must be submitted for
each proposal. All submitted documents must be signed by an
authorized person of the participating company.

The submission of the questionnaire(s) and the distribution of the RFI
documents shall be carried out using the "cosmoONE" platform of the
PPC Electronic Contracts System at the online address www.cosmo-
one.gr or www.marketsite.gr. Registration does not incur any costs for
those interested.

Necessary condition for participation of any interested party is
registration in the System. Upon successful registration, interested
parties shall be provided with System Access Codes, so as to download
the questionnaire(s) and NDA (in editable format).

Responses (completed questionnaire(s) and signed NDA) shall be
submitted by the interested parties electronically, with a start date of
submission on the 12" of May 2026 and a closing date and time of
submission on the 22" of May 2026 at 16:00 (Greek time).

After the above deadline, submission of responses shall not be possible,
unless PPC, at its own discretion, decides to extend the period of the
potential Technology Providers’ responses submission so as to ensure
the proper execution of the process.

The questionnaire(s) to potential Technology Providers mainly
contain(s) questions regarding:

e Technical data of the product offered.
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e Their technical and professional capacity and experience in the
execution of similar contracts of equivalent scope to the scope
described herein.

e Their basic financial data.

e Their quality assurance system.

e Their reference list for successfully commercially delivered projects up
to April 2026.

e Budgetary information for the Equipment under consideration.

5 Non-Binding Nature of the RFI

It is noted that this invitation to participate in this RFI does not
constitute an announcement of a call for tenders, request for quotation,
invitation to submit binding offers, prequalification procedure or
contract award procedure and does not imply the undertaking of any
legal commitment or obligation on the part of either the Participants or
PPC.

6. No reimbursement / costs

Participation in this RFI process shall be at the sole cost and expense of
each Participant. PPC shall not bear or reimburse any costs, expenses or
losses incurred by any Participant in connection with the preparation or
submission of its response or participation in this RFI process.

7. Contact Detalils

Participants should indicate contact details of persons responsible for
providing information / clarifications for this Market Consultation / RFI

NAME: .o s
Phone NUMDbBEr: ...,
EMaAil oo

Information regarding the participation process can be obtained from:

Name: Lydia Tsiaousi
Email: l.tsiaousi@ppcgroup.com

Name: Despoina Veneri
Email: d.veneri@ppcgroup.com



HEADS OF TERMS — RFI NGAPD-3005

Critical Powering Equipment for the Data Center at the Agios Dimitrios

10.

11.

12.

13.

Power Plant, Kozani — Greece

SUMMARY OF HoTs

Purpose of Document

This document defines indicative Heads of Terms for the above mentioned RFI
Project Overview

Location: ex-SES Agios Dimitrios, Kozani

Voltage Levels: 400kV / 33kV

Scope of Supply

400kV GIS, Power Transformers, 33kV Boards, Spare Parts

Services

Assembly and Cold Commissioning Supervision

Milestone-based Time Plan

As per defined milestone schedule.

Delivery of Goods & Logistics

Supplier responsible for packing, transport and unloading (DPU Incoterms 2020).
Commercial Principles

Lump Sum pricing, milestone-based payments

Securities & Guarantees

APG, Performance Bond, minimum 24 months warranty.

Risk Allocation — High-Level Principles

Supplier risk allocation, Force Majeure principles, overall liability cap, LDs /
performance guarantees to be defined at any subsequent procurement stage.
Standards & Compliance

IEC, EN, Grid Code compliance.

Confidentiality

All information is strictly confidential, subject to the provisions of the respective
NDA

Required Feedback from Participants

Company profile and references, scope capability, budgetary information,
manufacturing lead times, key risks / constraints

Legal Disclaimer

Non-binding, no obligation to award.

Governing Law

Possible future contracts to be governed by Greek Law



DETAILED HEADS OF TERMS

Market Consultation Invitation — Request for Information (RFI) NGAPD-3005

Critical Powering Equipment for the Data Center at the Agios Dimitrios Power
Plant, Kozani — Greece

1. Purpose of this Document

These Heads of Terms (HoTs) define the high-level commercial, contractual, scheduling and
logistical framework which may be considered by PPC in the context of any possible future
procurement process relating to the above mentioned RFI.

The present HoTs are indicative and non-binding and aim to enable potential participants to:
assess feasibility and risks,
comment on market capabilities,
provide meaningful input for PPC’s further consideration of potential next steps, including
the possible preparation of a Request for Quotation (RFQ) and tender documentation.

2. Project Overview

Project: New Extra High Voltage Substation

Location: SES Agios Dimitrios, Kozani — Greece

Voltage Levels: 400 kV / 33 kV

End User: Transmission Network Operator (PPC/IPTO — indicative)

Contracting Strategy: To be determined (separate supply packages or EP packages)

3. Scope of Supply (Indicative)

The RFI covers, indicatively, the following equipment categories and services:
400 kV GIS equipment (including GIL interfaces)
Power Transformers
33 kV Switchgear Boards
Associated auxiliaries and accessories
Packing, Transport and Unloading
Assembly and Cold commissioning supervision

4. Milestone-Based Time Plan

4.1 400 kV GIS Equipment
Letter of Intent (Lol): Day 1
Submission of bay drawings for manufacturing start: Day 20
Approval of above-mentioned drawings: Day 30
Finalization of GIL routing by PPC: Day 120
Submission of GIL drawings: Day 135
Approval of GIL drawings: Day 140
Completion of manufacturing & FAT: To be defined by manufacturer
Delivery at Site: Day 365
Assembly of equipment: Within 4 months after delivery



4.2 Power Transformers
Letter of Intent (Lol): Day 1
Submission of drawings for manufacturing start: Day 20
Approval of drawings: Day 35
Completion of manufacturing & FAT: To be defined by manufacturer
Delivery at Site: Day 335
Assembly of equipment: Within 4 months after delivery

4.3 33 kV Boards
- Letter of Intent (Lol): Day 1
Submission of drawings for manufacturing start: Day 40
Approval of drawings: Day 50
Completion of manufacturing & FAT: To be defined by manufacturer
Delivery at Site: Day 395
Assembly of equipment: Within 3 months after delivery

Participants are invited to comment on the feasibility of the above milestone dates and propose
optimizations.

5. Delivery of Goods & Logistics

All equipment shall be properly packed, suitable for outdoor temporary storage.
Unloading shall take place at the designated open storage area, accessible by trucks and
mobile cranes.
Transportation to Site and unloading is fully within the Supplier’s scope, as per DPU
Incoterms 2020. Import customs clearance shall be performed by PPC, while any
applicable import duties, VAT, taxes and customs charges shall be borne by PPC. The
foregoing shall constitute PPC’s sole responsibility in this respect.
For transformer main bodies:

o unloading shall take place directly at the final foundation position,

o all required lifting, jacking, skidding or special equipment is included in Supplier

scope.

6. Commercial Principles (Indicative)

6.1 Pricing
Preferred pricing structure: Lump Sum / Fixed Price
Prices to include:
o design,
manufacturing,
FAT,
packing,
transport to site,
unloading,
o Assembly and Cold commissioning supervision
Options and deviations to be clearly identified.

O O 0O O O

Participants may provide comments on whether, and under what conditions, internationally
accepted price indexation mechanisms would be relevant for the type of equipment and delivery
schedule under consideration.



6.2 Payment Terms (Indicative — Market Feedback Requested)
Typlcal milestone-based payment structure, which may indicatively include:

Advance payment (10%) against Advance Payment Guarantee

Design approval milestone

Raw Material Procurement, or other significant Purchase Order

FAT completion Milestone

Delivery at Site

Assembly / Cold Commissioning milestone

Provisional Acceptance Milestone

7. Securities & Guarantees (Indicative)

Advance Payment Guarantee
Performance Bond (10-15% of Contract Price)
Warranty Period:
o Minimum 24 months from Provisional Acceptance or 36 months from delivery,
whichever occurs first
o Warranty Bond (5-10% of Contract Price)

8. Risk Allocation — High-Level Principles

Supplier would bear the risks related to:
o design and manufacturing errors,
o delays attributable to Supplier,
o logistics and transportation up to unloading.
Force Majeure to follow international practice (FIDIC-oriented principles).
Overall Liability Cap 100% of Contract price and exclusion of indirect damages
Delay Liquidated Damages and performance guarantees to be defined at the stage of
any subsequent procurement procedure, if launched.

9. Standards & Compliance

IEC / EN standards

Applicable Grid Code & TSO requirements

Health, Safety & Environmental regulations (EU & National)
Anti-corruption, sanctions, ESG compliance

10. Confidentiality

All information provided within the frame of this RFl and these HoTs shall be treated as strictly
confidential, subject to the terms of the NDA to be executed between the Participant and PPC,
as appended in this RFI.

11. Required Feedback from Participants

Participants are invited to submit:
1. Company profile & references (EHV substations)
2. Scope capability (what can be offered)
3. Bugdetary information for the equipment under consideration
4. Indicative manufacturing lead times



5. Key risks and constraints
6. Comments on the above HoTs
7. Recommendations to optimize schedule and execution

12. Legal Disclaimer

This RFI and the present HoTs are indicative and non-binding, do not constitute an offer, request
for quotation, invitation to submit binding offers, prequalification procedure or contract award
procedure, do not oblige PPC to proceed with any tender, procurement process or award, and
may be amended, supplemented or cancelled by PPC without liability.

13. Governing Law

To be further defined at RFQ / procurement procedure stage, if applicable. Any possible future
contract would be expected to be governed by Greek law, unless otherwise specified in the
relevant procurement documents.



TENDER DOCUMENT

Procurement of
Gas-Insulated Switchgear (GIS) 400 kV

Greece



Introduction
Project Definition & Scope of Work

Equipment Scope



1. INTRODUCTION

This Tender Document defines the requirements for the procurement, supply,
installation, testing, and commissioning of 400 kV Gas-Insulated Switchgear
(GIS) equipment for high-voltage transmission infrastructure.

The objective is to ensure a reliable, efficient, and environmentally compliant
GIS installation aligned with European and Greek regulatory framewaorks.

The extent of the scope of supply, the “Scope of Supply”, associated to the
request for quotation to construct the new “Agios Dimitrios Datacenter” under
a turnkey project, will be defined.

Terminology used in all documents is listed below:
OWNER: PPC or representative designated by this company.

CONTRACTOR: Natural or legal person who carries out engineering,
supply and construction works, both civil and electrical
works (including electromechanical assembly) in
OWNER.

MANUFACTURER: Natural or legal person in charge of manufacturing
required materials.

SUPPLIER: Natural or legal person who delivers equipment good or
material and associated services to OWNER.

BIDDER: Natural or legal person to whom OWNER sends a
Request for Quotation.

Suppliers are invited to submit a comprehensive tender proposal that outlines
their technical approach, project team qualifications, and financial terms.

All relevant details regarding documentation submission process and
deadlines, are included in the attached tender documentation.



2. PROJECT DEFINITION & SCOPE OF WORK

The OWNER is willing to build a new Extra High Voltage Substation (hereinafter
the “EHVS”) in Kozani, Northern Greece. The Substation will be located in the
facilities of PPC's Agios Dimitrios Power Plant to connect the new Data Center
project.

The new EHVS shall include a 400kV Gas Insulated Switchgear (hereinafter the
“GIS”) located inside a new Control Building.

The Supplier’'s Scope of Work regarding the 400kV GIS is intended to be
composed by the following main works and installations:

» Detailed engineering and design
» Manufacturing and factory testing of GIS equipment
» Transportation and delivery to site
» Supervision of erection
» Supervision of Site testing and commissioning
» Training of Employer personnel
» Warranty
The Scope of Supply of the GIS has to be considered as a complete

“package”, therefore any component / device requested in this document
and all components / devices anyway requested shall aim to achieve:

» The correct functional and operating conditions and design as required;

» The performances / features requested by the present Technical
Specification;

» The respect of the Standards issued by Authorities, National Grid
Operator (IPTO), applicable laws and safety regulations.

The Supplier shall consider the requirements of this Tender Document as
minimum design criteria

It is clarified that any drawings attached to the present Tender document are
fo be considered as “indicative” and adherence fto their content shall be
mandatory. However, the Contractor shall be considered responsible for the



design of the works and as such, it shall be his responsibility to verify and
integrate the design provided by the Owner.

The GIS switchgear shall be designed to withstand the seismic requirements of
|EE 61166 with qualification level of AF5 (0,5g Horizontally). For vertical severity
the direction factor (D) shall be 0,5 (as per IEC60068-3-3). Furthermore, the
requirements of the Inquiry shall be satisfied.

The qualification level shall be proved either by test certificates of a bay
identical to the ones required by this hereby technical description or by
combined test and mathematical analysis for the O.H.L bay of this hereby
technical description. The test certificates or the mathematical analysis must
be submitted along with the technical offer. If neither is submitted, the eventual
supplier shall carry out the test without any cost for IPTO.

All the bushings for connections of GIS with 420 kV overhead lines (SFs-to-air
bushings), 420 kV cables (SFs-to-cable bushings) shall generally be in
accordance with [EC 60137, IEC 62271-305, IEC-62271- 306 and IEC 61462 where
applicable.

All air bushing whether they are intended for O.H.L or cable shall either be from
silicon rubber.

Creepage distance shall be 10500 mm (minimum).

2.1 MAINTENANCE, REPAIR AND EXTENSION
Routine maintenance of external parts of the switchgear including instrument
transformers shall not be necessary at intervals of less than 5 years.

The maintenance of the circuit breaker shall not be less than 15 rated short
circuit current interruptions, or 2000 rated current interruptions or 20 years
operation whichever is earlier. Maintenance activities shall comprise only
simple inspections and no exchange of parts or complex adjustments.

Checking the contact condition of the interrupter unit of the circuit breaker
shall be possible without disturbing any other gas compartment and without
interrupting any hydraulic piping. It shall be possible to safely replace the
interrupter contacts of the circuit breaker even while the remaining switchgear
is "live". The circuit breaker enclosure shall have provisions for easy withdrawal
of the contact assembly. This procedure shall not involve the removal or
dislocation for neighbouring bay enclosure parts. The removed interrupter
assembly shall be easily and safely accessible for inspections and possible
repairs.



Maintenance, repair and extension (MRE) activities, in each bay, must comply
with the requirements outlined in the following tables.

FOR BAYS CONNECTED TO BUSBARS
No Equipment BB1 Shutdown | BB2 Shutdown | Bay Shutdown | MRE Code
1 Cireuit 0 0 1 MRE 01
Breaker
BB1
2 i 1 0 1 MRE 11
Disconnector
3 ) BB2 0 1 1 MRE 11
Disconnector
4 BB1 1 0 1 MRE 11
5 BB2 0 1 1 MRE 11
6 Bay CT 1 0 0 1 MRE 01
7 Bay CT 2 0 0 1 MRE 01
8 Bay VT 0 0 1 MRE 01
Line
9 ) 0 0 1 MRE 01
Disconnector
10 Caple 0 0 1 MRE 01
housing
11 BB1 VT 1 0 0 MRE 10
12 BB2 VT 0 1 0 MRE 10
13 | BBLEarthing 1 0 0 MRE 10
Switch
14 | BB2Earthing 0 1 0 MRE 10
Switch
F
15 utur? 0 1 0 MRE 10
extension
16 Future 1 0 0 MRE 10
extension




FOR BAY CONNECTED TO LINE BAYS
No Equipment Main bay Bay Shutdown MRE CODE
1 Circuit breaker 0 1 MRE 01
2 Disconnector 0 1 MRE 01
3 Bay CT1 0 1 MRE 01
4 Bay CT 2 0 1 MRE 01
5 Bay VT 0 1 MRE 01
6 _ Line 0 1 MRE 01
Disconnector
7 Cable housing 0 1 MRE 01
8 Bay VT 0 1 MRE 01
9 Bay Earthing 0 1 MRE 01
Switch

The above mentioned MRE requirements will ensure the following:

a. Both busbars shall remain in continuous operation during maintenance
or repair activities on a bay with the exception of maintenance or repair
of a busbar disconnector, where operation will be limited to a single
busbar. In all cases the uninterrupted service for the adjacent bays to
maintenance or repair activities shall be ensured (see Table 1).

b. Uninterrupted operation of the main bay during maintenance or repair
activities on bays connected to line bays, including Shunt Reactors,
Capacitors, or Cable line bays (see Table 2).
Uninterrupted operation of selected critical bays (as they are defined at
the Inquiry) during maintenance or repair of the busbar disconnector
compartment of the adjacent bays (Table 1).

c. For any future extension, provisions shall be made for a disconnector
with an earthing switch and a buffer chamber at the end of the busbars
on the extension side. This arrangement shall guarantee the
uninterrupted operation of the bay adjacent to the extension and
enable the safe performance of High Voltage Tests.



d. No work is allowed next to gas compartments at a rated pressure either
energized or de-energized.



3. EQUIPMENT SCOPE

3.1  GENERAL
The following sections list the main components, works and services to be
included in the Supplier’s Scope of Supply for a 400kV GIS Switchgear.

Even if the sections define the Scope of Supply required by the Owner in detalil
or in principle, all the components, works, services or other items not expressly
declared in this document, but necessary for the safe and reliable operation
of the 400kV GIS Switchgear in regular and irregular conditions, or in any case
necessary for external interconnections (grid, services, etc.), or demanded by
IPTO |justified by their specifications, practice etc. shall be considered as
included, without any extra cost for the Owner.

3.2 TECHNICAL REQUIREMENTS

The GIS shall be designed, manufactured and tested in accordance with the
best international engineering practices under strict quality control and shall
comply with the following requirements:

a) It shall meet the requirements of the latest available version of IPTO’s
Specifications, including the provisions of T ANEM/TMYX & KYT-3/ava®.5
and TD-85 of Technical Volume |l

b) It shall meet the following International Electromechanical Commission
(IEC) publications:

i. IEC 62271-203 Gas-insulated metal-enclosed switchgear
for rated voltage above 52kV
i. IEC 62271-207 Seismic qualification for gas-insulated
switchgear assemblies for rated voltages above 52 kV
iii. IEC 60376 Specification of technical grade sulfur
hexafluoride (SF6) for use in electrical equipment
iv. IEC 62271- 100 Alternating-current circuit-breakers
v. IEC 62271-1 Common specifications for high voltage
Switchgear and controlgear
vi. [IEC 62271-102 Alternating current disconnectors and
earthing switches
vii. |IEC 60044-1 Current transformers
viii. |EC 60044-2 Inductive voltage transformers
ix. IEC 60137 Insulated bushings for alternating voltages
above 1000 V



X. IEC 62271-209 Cable connections for gas-insulated
switchgear

xi. |EC 60480 Guidelines for the checking and treatment of
sulphur hexafluoride (SF6) from electrical equipment and
specification for its re-use

xii. |EC 61639 Direct connection between power transformers
and gas-insulated metal-enclosed switchgear for rated
voltages of 72.5 kV and above

Cc) The Supplier of the offered GIS equipment shall have a proven sales
record of at least ten (10) GIS bays of the same design type and at the
same voltage level as the offered equipment.

d) At least one GIS installation (comprising a minimum of four (4) bays, of
the same design type, voltage level, and manufacturing origin as the
offered GIS equipment) shall have been installed within the last ten (10)
years in Electric Power Systems (EPS) and shall have demonstrated
certified satisfactory operation for a minimum period of two (2) years.

e) It is noted that a deviation in the manufacturing plant of the above-
mentioned installation, compared to the plant where the offered
equipment for the project will be manufactured, may be accepted,
provided that the plants belong to the same corporate group and apply
common certified procedures for Material Management, Quality
Assurance, and Quality Control.

3.3 CHARACTERISTICS & CONFIGURATION OVERVIEW

3.3.1 EQUIPMENT ELECTRICAL RATED CHARACTERISTICS
420 kV Gas Insulated Switchgear equipment shall have the following rating
characteristics:

1. System Ratings

Rated Voltage (Ur) 420 kV
Operating Voltage 380-400 kV
Rated Frequency 50 Hz
System Earthing Solidly earthed

2. Power-Frequency Withstand Voltage (50 Hz, 1 min)



Phase-to-earth & between phases

Across open switching device / isolating
distance

3. Lightning Impulse Withstand Voltage (1.2/50 us)

Phase-to-earth & between phases

Across open switching device / isolating
distance

4. Switching Impulse Withstand Voltage

Phase-to-earth & across open switching
device

Between phases
Across isolating distance

5. Partial Discharge Requirement

Cast resin at 1.2 x Ur/~3

6. Current Ratings
Busbars Rated Current
Feeders Rated Current
Bus coupler Rated Current

7. Short-Circuit Ratings

Rated short-time rated current
Rated Peak withstand current
Rated duration of short circuit
8. Gas System
Gas loss per compartment
9. Auxiliary Supply

DC Supply
AC Supply

620 kV (rms)

800 kV (rms)

1425 kV (peak)

1425 (+240) kV (peak)

1050 kV (peak)

1575 kV (peak)

900 (+345) kV (peak)

<5pC

3150 A
3150 A

3150 A

40 kA
100 kA (peak)

3sec

< 0.5% per year

220V
230/400 V, 50 Hz



3.3.2

COMPONENTS
The main components of the GIS Switchgear 400kV per bay comprise of:

a. Circuit Brakers

b.

Busbars

Disconnectors

Busbar Disconnectors

Earthing Switches

High Speed Earthing Switches

Current Transformers

. Voltage Transformers

Interlocking facilities

Padlocks

Auxiliary control Equipment and Monitoring Sensos

SF6 —to-cable terminations

m. Local Control Cubicles (LCC)

3.3.3

GIS CONFIGURATION
The 400 kV GIS installation for Agios Dimitrios Data center Project shall comprise
the following bay configuration:

» Two (2) line bays. Each Line Bay shall include:

0}
0}

Two (2) sections of 400 kV busbars

Two (2) three-pole 400 kV disconnectors with motor-operated
mechanism

One (1) three-pole 400 kV circuit breaker

Two (2) motor-operated 400 kV earthing switches on either side
of the 400 kV circuit breaker

Two (2) sets (triplets) of current transformers on either side of the
400 kV circuit breaker and between the two motor-operated
earthing switches

One (1) motor-operated three-pole 400 kV disconnector at the
bay outlet



(0]

One (1) motor-operated 400 kV high-speed earthing switch at the
bay outlet, equipped with an interlocking mechanism

Three (3) inductive voltage transformers with three secondary
windings

One (1) Local Control Cubicle (LCC) located in the GIS
equipment room.

Three (3) SFs Gas-insulated transmission conductors (GIL), as well
as the supporting structures for the said conductors

Three (3) SF6 to Cable Terminations

» Five (5) transformer bays. Each Transformer Bay shall include:

Two (2) sections of 400 kV busbars

Two (2) three-pole 400 kV busbar disconnectors with motor-
operated mechanisms

One (1) three-pole 400 kV circuit breaker

Two (2) motor-operated 400 kV earthing switches on either side
of the 400 kV circuit breaker

Two (2) sets (triplets) of current transformers located on either side
of the 400 kV circuit breaker and between the two motor-
operated earthing switches

One (1) motor-operated three-pole 400 kV disconnector at the
bay outlet

One (1) motor-operated 400 kV high-speed earthing switch at the
bay outlet, equipped with an interlocking mechanism

Three (3) inductive voltage transformers with four secondary
windings

One (1) Local Control Cubicle (LCC) located in the GIS room
Three (3) SF¢ Gas-insulated transmission conductors (GIL), as well
as the supporting structures for the said conductors

Three (3) SFs-to-air bushings for connection to 400 kV overhead
conductors (if an overhead connection to the Unit is selected -
consideration for Future phase connection of 160MVA Trafos), or
Three (3) SFs-to-cable terminations (if a cable connection to the
Unit is selected — consideration for current phase connection of
340MVA Trafos and for future phase connection of 280MVA Trafo)

» One (1) bus coupler bay. It shall include:

Two (2) sections of 400 kV busbars

Two (2) three-pole 400 kV busbar disconnectors with motor-
operated mechanism

One (1) three-pole 400 kV circuit breaker installed between the
disconnectors



o Two (2) motor-operated 400 kV earthing switches, located on
either side of the 400 kV circuit breaker

o0 Two (2) sets (triplets) of current transformers located on either side
of the 400 kV circuit breaker and between the two motor-
operated earthing switches

0 One (1) Local Control Cubicle (LCC) located in the GIS
equipment room.

» Bus voltage transformers (VTs) bay. The Bay shall include per busbar:

0 400 kV busbar section

0 One (1) three-pole 400 kV disconnector with motor-operated
mechanism

o Two (2) high-speed 400 kV earthing switches (one per busbar
section), located on either side of the bus section disconnector
(BS disconnector), equipped with an interlocking mechanism

o0 Two (2) sets (triplets) of inductive voltage transformers (one set
per busbar section), located on either side of the bus section
disconnector

The GIS shall be designed on a double bus configuration, ensuring operational
flexibility and reliability in accordance with transmission system requirements.

It shall consist of separate modular compartments ensuring maintenance can
be performed without shutdown of adjacent sections. These compartments will
be separated by gas barrier insulators.

Each GIS Bay shall be fully equipped with circuit breakers, disconnectors, and
earthing switches as required for safe operation and maintenance. Safety
earthing switches as well as high speed earthing switches will be supplied.

Adequately sized current and voltage instrument transformers will be used for
protection relaying and measuring purposes. Regarding the Ratios and
Characteristics of instrument transformers, such as the numbers of cores, rating,
ratios, accuracy class, burdens etc, they should be additionally in accordance
with the project specific requirements.

Especially regarding the Transformer Bays, as per IPTO's 3_Trl
ANEM_TMYX_KYT_3_5 the rated primary current of the current transformers
depends on the rated power of the 400 kV/MV power transformer to be
installed in the project. In any case, the primary current shall be defined in the
Connection Works Agreement. The following standardization is provided for
indicative purposes:



Power transformer rating: 200 MVA — CT rated primary current: 300 A
Power transformer rating: 400 MVA — CT rated primary current: 600 A

For Agios Dimitrios Project please refer to attached IPTO Specifications and GIS
Equipment Tender SLD.

In addition, the GIS shall include compartments with disconnectors and Fast
Earthing Switches at both ends of the busbars to allow for future extension of
the installation. These provisions shall enable the connection of additional bays
without major modification to the existing GIS arrangement.

All necessary space, interfaces, and mechanical provisions shall be included in
the initial design to accommodate such future expansions, including busbar
extensions, control system scalability, and protection scheme adaptability.

Partial Discharge Monitoring system (PDM) shall be supplied for UHF online
monitoring of Partial Discharge (PD) in GIS/GIL. Additionally monitoring of the
density or pressure of the SF¢ insulating gas and the temperature of the
insulating gas will be provided. The contractor shall be responsible for the
design, supply, delivery, installation, site testing and commissioning of the
complete PDM system.

Cables (Underground) will be connected to the GIL terminals of two-Line bays
and two 340MVA Transformer bays while overhead conductors will be
connected to the GIL Terminals of the 160MVA Transformer Bays.

The GIL for the 160MVA Transformers is not part of this Tender.

Each Bay shall be locally monitored and controlled through its LCC cabinet
located in the building. Circuit braker and disconnector operation will be
possible according to the applicable interlocking scheme.

The GIS Bays will be installed in the control building’s TSO (IPTO) area by the use
of properly sized supporting metal structures. The GIS switchgear shall be
designed for installation in a seismic zone and shall be capable of withstanding
earthquake-induced stresses. Seismic forces, including both horizontal and
vertical accelerations acting simultaneously, shall be considered in the
structural design. Seismic qualification shall comply with IEC 62271-207.

Seismic qualification shall be provided through a dynamic model analysis
study.



The GIS equipment and all associated components shall be mechanically
robust and adequately interconnected to withstand normal operational loads
as well as additional stresses arising under seismic conditions without loss of
functionality or structural integrity.

The GIS bays shall be connected to Gas-Insulated Transmission Lines (GIL) for
the export of circuits outside the GIS building.

The GIL system shall extend from the GIS enclosures and pass through the
external walls of the GIS building via appropriately designed wall bushings or
sealing ends, ensuring mechanical integrity, gas tightness, and compliance
with insulation coordination requirements. For their support, appropriate metal
structures will be foreseen.

It is within the obligation of the supplier to provide the female and male patrt for
the cable to SF6 terminations of the Bays. These parts must be provided by an
already IPTO approved (type tested system of termination and cable) provider
such as PFISTERER and TYCO. The female part shall be pre-installed at the
factory and will be electrically tested during GIS routine and FAT testing.

At the external interface points, located outside the GIS building, the GIL
terminations shall provide connection points for Overhead line conductors (via
suitable air-insulated terminations — Future Provision for 160MVA Transformer
Bays), and High-voltage cable systems (via cable sealing ends).

All outdoor terminations shall be designed for the specified environmental
conditions and shall ensure safe electrical clearances, accessibility for
maintenance, and compatibility with the overall substation layout.

The Contractor’s scope shallinclude the design, supply, installation, and testing
of the complete GIL system, including wall interfaces and outdoor terminations,
up to the defined connection points with overhead lines and/or cable systems.
The Contractor is obligated to provide all necessary equipment to be installed
in the IPP part of the building.

All air-to- SF6 bushings shall be with silicone rubber insulation.

3.4  TesTs

The offered GIS equipment shall comply with the type test requirements
specified in IPTO Specification TD-85 and in accordance to |[EC-62271-203. The
Contractor shall submit type test reports covering the required standard type
tests as well as any additional tests specified in the contract.



Specifically, for the metallic support structures of the GIS and the converter
valves, the following coefficients shall be used:

i. Importance factor, y1=1.3

i. Behaviorfactor, g=1.5

ii. Damping factor, n=1.08 ((=4, bolted connections)

iv. Foundation factor ©6=1

v. Spectral amplification factor, o = 2.5
Regarding the foundations and anchors of the above E/M equipment, the
Contractor shall carry out an independent static study in accordance with the
applicable Eurocode regulations, the requirements of paragraph 2.2.7.3 of
Technical Specifications ANEM/TMYL KYT-2, as well as any additional
requirement specified in the Project Technical Documents.

These data shall:
i. Be classified by type of action, with clear separation between:
o Permanent loads (self-weight of equipment, weight of gas/oil, auxiliary
loads)
e Seismic actions, as per the provisions of IEC 62271-207 and the relevant
SS and TD Technical Specifications of Volume lIA.

i. Be presented per direction of application (X, Y, 2Z) for both forces (Fx, Fy,
Fz) and moments (Mx, My, Mz)

ii. Be provided without the application of safety factors, to allow the
proper application of safety factors as required by the Eurocodes and
the aforementioned Techincal Specification ANEM/TMYY KYT-2
paragraph 2.2.7.3.

The Contractor shall incorporate the above data into the structural study in the
form of input tables and shall fuly document their origin by providing
references to official manufacturer documents.

Type test reports for GIS assemblies, including circuit breakers, disconnectors,
earthing switches, current transformers, and voltage transformers in
accordance with the relevant IEC standards, shall be provided. In addition,
type test reports for SF¢/Air and oil-impregnated bushings as per [EC 60137 shall
also be submitted.

For routine tests new SF6 in accordance with [EC60376, or used SF6 in
accordance with IEC60480, can be used. The routine tests shall be performed
on all components of a substation. Depending on the nature of tests, some tests
may be performed on components, transport units or on the complete
installation. The routine tests ensure that the product is in accordance with the
equipment on which the type test haw been carried out.



After installation, and before put into service, the GIS shall be tested in order to
check the correct operation and the dielectric integrity of the equipment
according IEC 62271-203 par. 10.2.

These tests and verifications comprise of the following:

» Dielectric tests on the main circuits after the final and complete
installation of the whole GIS system, according [EC 62271-203 par.
10.2.101, PROCEDURE B.30. Simultaneously, partial discharge
measurements will be carried out. Values of test voltages and partial
discharge measurements should be in accordance with Table 6 and 7
of the above Standard,

» Dielectric tests on auxiliary circuits and control circuits, measurement of
the resistance of the main circuit,

» Check for good performance and operation for all the CBs,
Disconnectors, Earthing switches etc, with measurement of the
operation time.

» Check of SF6 purity and quality.

» Check for SF6 leakage. The method and the measuring instruments used
should be suitable for detection of a percentage of leakage at least
equal to the guaranteed value per year (as it is determined at the
“Special Terms” of the Confract).

All insulators of the 400 kV and MV equipment to be installed in the outdoor
area shall be made of silicon rubber, with a creepage distance of 31
mm/kV, instead of porcelain, which may be referred to in certain
specifications. The silicon rubber material shall be hydrophobic, resistant to
pollution and UV solar radiation, and shall comply with the requirements of
IEC 61462: “"Composite hollow insulators — Pressurized and unpressurized
insulators for use in electrical equipment with rated voltage greater than
1,000 V".

In particular, in addition to the design and type tests, it is emphasized that
the silicon rubber material shall have successfully passed the following tests
in accordance with [EC 62217:

e ‘“Steep-front impulse voltage test”
e ‘“Hardness test”
e "“Accelerated weathering test”



e "“Tracking and erosion test — 5000 h — multiple stresses, Annex B &

IEC/TR 62730"

e “Evaluation of resistance to tracking and erosion according to IEC

60587"

e “Fingerprinting of silicone rubber according to CIGRE Technical

Brochure 595"

It is further emphasized that the last two tests (“resistance to tracking and
erosion” and "“fingerprinting”) shall accompany the insulators to be used in

the Project as routine acceptance tests (3 samples).

3.5 SPARE PARTS

The required spare parts will follow the provisions of IPTO Specification TD-85
and the Connection Works Agreement. Indicatively the following are

described:

Primary Spare Parts

1-pole line bay

1-pole transformer bay

1-pole coupling bay

One current (single phase) transformer of each type

One voltage (single pole) transformer of each type
SF6 —to-air bushings

SF6 —-to-Cable bushings (male & female)

Secondary Spare Parts

Sets of breaker contacts, closing and tripping coils and
contactors

Closing and tripping coils
Sets of valves, gas filters, gas seals
Disconnectors & earthing switches of each type

Disconnectors & earthing switches contacts set and
operating mechanism of each type

Gas monitor for switchgear

Unit

pcs

pcs

pcs

pcs

Pcs

Pcs

pcs

sets

sets

sets

pc

pc

pc

S

Qty



Heaters and thermostats
SF6-Sealings
Bursting disks

Operating mechanisms of disconnectors/ earthing
switches/ fast earthing switches (of each type)

Auxiliary contacts, contactors, relays and MCBs (of
each type)

Operating mechanism of the circuit breaker

pc

pc

pc

sets

sets

pc
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HAEKTPOMHXANOAOITKOZ EZONAIZMOZz I12XYO2z KAI
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NEPIEXOMENA
1. MENIKA
2. EZONAIZMOZ 170 kV ME MONQZH AEPIOY SF6 (GIS)
2.1 MUAN GIS 170 kV olvdeong Pe evagpia Mpappr Metagopacg 150 kv
2.2 MUAN GIS 170 kV olvdeong pe kaAwdiakr Fpapun Metagopacg 150 kV
2.3 MUuAn GIS 170 kV ouvdeong autenaywync 150 kV npooapTtnuevn eni nUANG
ouvdeonc unoyeiou/unoBpuUxiou KaAwdiou.
2.4 MUuAn GIS 170 kV gUvdeong e M/Z 150 kV/MT npog €EunnpEtTnon Xpnaorn
2.5 MUuAn GIS 170 kV gUvdeong autenaywyng 150 kV oTtoug Zuyoug
2.6 MUAN GIS 170 kV ogUvdeonC oUYKPOTANATOC NUKVWT®WYV 150 kV aToug ZuyouUg
2.7 MUAn GIS 170 kV olvdeong AM/Z 280 MVA, 400/150/30 kV
2.8 MuAn GIS 170 kV ouvdeong pe M/Z Tpogodooiac auToPaTou GCUCTHAMATOG
avTioTadpiong agpyou 1oxU0C («SVC»)
2.9 MUuAn GIS 170 kV Alaouvdeong Zuywv (og nepinTtwaon dinAoU Zuyou)
2.10  MUAR GIS 170 kV TopAc Zuyov
2.11 M/Z Taong kal TaxuyelwTeg Zuywv GIS 170 kV
2.12  Aiatageig «Buffer chambers kai xeipokivnTol anoeukteg Zuywv 170 kV»
3. EZONAIZMOZ 170 kv ME MONQZH AEPA (AIS)-TYMNOI NYAQN
3.1 AlaTaén Zuywv AIS 150 kV
3.2 MARpNG NnUAN AIS 170 kV olUvdeong Pe evagpia Mpappn Metagopdg 150 kV
3.3 AnAn nUAn AIS 170 kV oUvdeong Pe evagpia Mpappn Metagopdg 150 kV
3.4 MARPNG nUAN AIS 170 kV oUvdeong pe kaAwdiakn papun Metagopdag 150 kv
3.5 MUAn AIS 170 kV oUvdeong autenaywyng 150 kV og kaAwdiakn M
3.6 MUuAn AIS 170 kV oUvdeong pe M/Z 150 kV/MT npog eEunnpetnon Xpnotn
3.7 MUAn AIS 170 kV oUvdeong auTtenaywyng 150 kV ae ZuyoUc
3.8 MUAN AIS 170 kV oUvdeonGg ouyKpoTANATOC NUKVWT®WY 150 kV og Zuyoug
3.9 MUAn AIS 170 kV oUvdeong AM/Z 280 MVA, 400/150/30 kV
3.10 MuAn AIS 170 kV oUvdesonc pe M/Z Tpogodosiac auTOPATOU CUCTRHATOG
avTioTadpiong agpyou 1oxU0C («SVC»)
3.11 MUAn AIS 170 kV diacUvdeong duo Zuywv (oTnv nepintwon Y/ n KYT 150 kV e
dINAG N TPINAG Zuyo)
3.12 MUAn AIS 170 kV Toung Zuywv
3.13 M/Z Taong oToug Zuyoug 170 kV

Texvikn nepiypapn ANEM/TMYS & KYT-3/ava8.5
HAEKTPOMHXANOAOITKOS EZOMNAIZMOZS I3XYOS KAI BOHOHTIKOS EZOMNNIZMOS SE EPIA 400 kV nj 150 kV
ZYNAEZHZ ME TO EZMHE



-3

4. EZONAIZMOZ 170 kV ME MONQZH AEPA (AIS) - ENIMEPOYZ ZTOIXEIA EZOMNAIZMQY
4.1 AlakonTeg 170 kV unaibpiou TUnou
4.2 AnoleUkTec 170 kV unaiBpiou TUNOU
4.3 MeTaoxnuaTioTég évraong 170 kV
4.4 MeTaoxnuaTioTég Taong 170 kv
4.5 MeTaoxnuaTioTeG Taonc-évraong 170 kV, cuvduaopEvou TUNou
4.6 AuTenaywyég 150 kV avTioTabuiong agpyou 10XU0G
4.7 MukvwTeéc 150 kV avTioTaBuiong agpyou 1o0xUoc k' M/Z €vtaong aviXveuong
AOUMMETPIAg
4.8 MeTaoxnuaTioTeg 150 kV/MT
4.9 Evaépiol aywyoi 170 kV
4.10 MovwThpeg 170 kV
4.11 KaAwdia 150 kV
4,12  AkpokIBwTia unaiBpiou TUNOU UNoyeiwv kKaAwdiwv 150 kV
4,13 KupaTonayidec — NukvwTEC (eUENC Yia OIKTUO PEPECUXVWYV
4,14  AAe€iképauva 150 kV

5 E=ONAIZMOZ 420 kv ME MONQZH AEPIOY SF6 (GIS)
5.1 MUAN GIS 420 kV gUvdeong Pe evaepia Mpappn Metagopdg 400 kV
5.2 MUAN GIS 420 kV olvdeong pe kaAwdiakr Fpapun Metagopacg 400 kV
5.3 MUAn GIS 420 kV ouvdeonc auTtenaywyng 400 kV npooapTtnuévn eni nUANG
ouvdeonc unodyeiou/unoBplxiou KaAwdiou.
5.4 MUAn GIS 420 kV oUvdeong M/Z 400 kV/MT npog EunnpeTnon Xpnotn
5.5 MUAN GIS 420 kV gUvdeong auTenaywyng oToug Zuyoug
5.6 MUAN GIS 420 kV olvdeong pe AM/Z 400/150/30 kV
5.7 MUAN GIS 420 kV Alaolvdeong Zuywv
5.8 MUAN GIS 420 kV Toung Zuywv
5.9 M/Z Tdoncg Kal TaXuyeliwTeG Zuywv GIS 420 kV

5.10 AlaTta&eic «Buffer chambers kal xeipokivnTol anoléukTeg Zuywv 420 kV»

6. E=ONAIZMOZ 400 kV ME MONQZ>H AEPA (AIS) - TYNOI NYAQN
6.1 AiaTa&n Zuywv AIS 400 kv
6.2 MUAn AIS 420 kV oUvdeong pe evagpia Mpappn Metagopac 400 kV
6.3 MUAN AIS 420 kV oUvdeong pe kaAwdiakn Fpapun Metagopag 400 kV
6.4 MUAn AIS 420 kV oUvdeong auTenaywyng 400 kV npooapTnueévn eni nUANG
ouvdeaonc unoyeiou/unoBpuUxiou KaAwdiou.
6.5 MUAn AIS 420 kV oUvdeong M/Z 400 kV/MT npog eEunnpéTnaon XprioTn
6.6 MUAn AIS 420 kV oUvdeong auTeNnaywyng oToug Zuyoug
6.7 MUAn AIS 420 kV oUvdeong pe AM/X 400/150/30 kV

Texvikn nepiypapn ANEM/TMYS & KYT-3/ava8.5
HAEKTPOMHXANOAOITKOS EZOMNAIZMOZS I3XYOS KAI BOHOHTIKOS EZOMNNIZMOS SE EPIA 400 kV nj 150 kV
ZYNAEZHZ ME TO EZMHE
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6.8 MUAn AIS 420 kV Alaouvdeong Zuywv
6.9 MUAN GIS 420 kV Toung Zuywv

7. EZONAIZMOZ 400 kV ME MONQZH AEPA (AIS) - ENIMEPOYZ ZTOIXEIA EZOMNAIZMQY
7.1 AlakonTeg 420 kV unaiBpiou TUNou
7.2 AnoleUkTec 420 kV unaiBpiou TUNOU
7.3 MeTaoxnuaTioTéG Evraong 420 kV
7.4 MeTaoxnuaTioTéG Taong 420 kv
7.5 AuTtenaywyecg 400 kV avTioTabuiong agpyou 10XU0G¢
7.7 AuTopeTaoxnuaTioTng 400/150/30 kV
7.8 Zuyoi - Evaépiol aywyoi 420 kV
7.9 MovwTnpeg 420 kV
7.10 KaAwdia 400 kV
7.11 AkpokIBwTia unaiBpiou TUNoOU unoyeiwv KaAwdiwv 400 kV
7.12 KupaTonayidec — NukvwTEC (eUENC Yia OIKTUO PEPECUXVWYV
7.13 AAeEiképauva 400 kV

8. EZONAIZMOZ 30 kV ME MONQZH AEPA (AIS)
8.1 M/3 eowTepIKNG unnpeaoiac 30/0.4 kV
8.2 MUAn 30 kV oglvdeoncg e M/Z eowTepiknc unnpeaiag 30/0.4 kv
8.3 MuAn 30 kV npoc A/E 30kV/50MVar
8.4 MovwTtApec 30 kV
8.5 KaAwdia 52 kV
8.6 AkpokiBwTia 52kV

9. EZONAIZMOZ MT (20 kV - 15.75 kV) ME MONQXH AEPA (AIS)
9.1 M/Z €0WTEPIKNG unnpeoiac MT/0.4 kV
9.2 BaBuwTd GuyKpOTAHATA NUKVWTWV avTioTaduiong MT k' napeAkoueva
9.3 KaAwdia 20 kV

10. BOHOHTIKOZ EZOMNAIZMOZ k" EZONAIZMOZ XT
10.1 MeTaAAIKG IKPI®UATA
10.2 SQIYKTAPEC NAEKTPIKWV CUVOECEWV aywywVv XaAkoU f/Kal aAoupiviou
10.3 KaAwdia xaunAng Taong
10.4 Mivakeg ye H/M €E€onAICPO XANNANG TAong

Texvikn nepiypapn ANEM/TMYS & KYT-3/ava8.5
HAEKTPOMHXANOAOITKOS EZOMNAIZMOZS I3XYOS KAI BOHOHTIKOS EZOMNNIZMOS SE EPIA 400 kV nj 150 kV
ZYNAEZHZ ME TO EZMHE



11. SHMANZH TOY EZOMAIZMOY
12. AOKIMEX
12.1 AOKIUEG eEonAIgHOU
12.2 AOKIJEC ZUOTNUATWY Kadl AEITOUPYIAC
13. ANTAANAKTIKA
14. EPrAAEIA
15. ANAAQZIMA KAI XHMIKA
16. YMNOZTHPIKTIKOZ EZOlNAIZMOZ

Texvikn nepiypapn ANEM/TMYS & KYT-3/ava8.5
HAEKTPOMHXANOAOITKOS EZOMNAIZMOZS I3XYOS KAI BOHOHTIKOS EZOMNNIZMOS SE EPIA 400 kV nj 150 kV
ZYNAEZHZ ME TO EZMHE



1. FENIKA
>TnNV napouca TEXVIKA MEPIYPAPn YiVETAl GUVONTIKN Napouciaocn TwV BACIK®V OTOIXEIWV
g€onAiopoU 10xU0C Kal Aoinou BonenTikoU Kal unooTnpIKTIKOU €€onAlopoU nou evOEXeTal va
eykataoTabei os €va €pyo 150 kV r; 400 kV ocuvdeong pe To ESMHE.
To nARBoG kal To €ido¢ Tou e€onAiopolU 10XUOC KAl TwV BondnTIKWV €yKATAOTACEWV MOU
npoBA€novTal yia KABe OUYKeKpPINEVO €pyo Oa kabopiletal OTO TEXVIKO TeUXOC Mou
neplypagel To AVTIKEIMEVO TOU €pyou N oTnv ZUuBacn Zuvdeang Xprorn (Z=X).
'OA0oG 0 €EonAIOPOC nou Ba eykaTtaoTadei oTo £€pyo, MPENEl vd IKAVOMOIEI TOUG OpOUG TNG
napoucac Kal TV TEXVIKOV npodlaypapwv Mou enicuvantovtal ortov Topo IIA, kabwg
eniong kal Toug ouvageic EupwnaikoUg KavoviopoUg IEC kal Ta epappolopeva npotuna EN.
Eniong, otnv napolca TeEXVIKN MEPIYPAPr), KATaypa@ovTdl evOEIKTIKG Kal OXl MePIOPIOTIKA
ol eAaxioTec analToUPeveG JOKIYEC €ni TONOU Tou €pyou, ava oToixeio eEonAiopol n ava
NAEKTPOUNXAVOAOYIKO cUOTNHA, KaBWC KAl Ol UNOXPEWTEIC ToUu Avadoxou yia npounBeia kai
napadoon avTaAAakTIK®OV, €pyalsiwv, avalwaoiywyv, BondnTikoU €EonAioyol Kal XNHIK®OV
yla To €pyo.
'OAa Ta oToixeia H/M gEonAiogoU nou NPOKeITAl va eykatacoTadolv oTo £pyo, yia va yivouv
TeEXVIKG anodekTd, 6a npenel va ikavonoloUV TIC analTACEIC TN AvTioToIXNG npodiaypapnc
Kabwc¢ Kal TIC analTnosliG dOoKIYOTNTAC KAl OUCTACEWY nou nMpoBAENovTal ava UAIKO oTnv

€KAoTOTE AlaKNPUEN N ZUuBaon f =3X.

Eniong, os nepinTwon avéyepong Tou €pyou O nepioxn Me Baldooia punavon (cUPPwva pe

Ta opildbueva oTNV €KACTOTE SUMBacn), Ba 1oxUoUV Ta NAPAKATW, EMINAEOV TWV OXETIKWV

npodiaypapwy :

> To ouoTnua Baenc OAwvV TwV eKTEBEINEVWV UETAANIK®OV €MIPAVEIOV TOU €EonNAIGHOU
(AM/Z, M/Z 1oxU0¢, M/Z €0WTEPIKAG UNNPEDIAg, auTenaywyEg kAn) Ba sival katdAAnAo
yla va nap€xel npoaracia €vavtl TNG UWNAAC aThoogaipikng O1aBpwTikOTNTAG TNG
nepioxng (6a AngpBei katnyopia CX «extreme, offshore areas-salt spray») kal uwnAng
avToxng (katnyopia «H»), cUuPwva Pe Ta npoTtuna ISO 12944-1, -2, -5 (2018).

> avTioToixa, Ot NePINTwon yaABaviouevwv ev Beppw XaAUBdivwv enipaveiwv, 6a
epappolovTtal Ta npoTuna ISO 14713-1, -2 yia atyoogaipikr diaBpwTikdTNTA C5 (NOAU
uwnAn) kai kAdon avtoxng yaABaviouatog H (uwnAn).

> OAa Ta METaAAIKG epudpla unaibpiag eykatdoraong (ny Tonikoi nivakeg €EonAlguou
1I0XU0G, MUPOCRECTIKEC PWAIEC KAM), aAAd kal Ta Aoind PETAAAIKG UAIKG €vTOC Tou
kTnpiou (nivakeg, PETAAANIKEG BUpPeC, PEVTECEDEC, €EWTEPIKOI WETAAAIKOI AEpaywyoi,
€EWTEPIKA apPoOKAAUNTPA, KAM) Oa sival ano avo&eidwTo xaAuBa katnyopiac SAE 316L.

> 0ol KOXAMIWTEC ouvdEoelg (KoxAieg, na&iuadia, podéAec kAm) nou Ba xpnaoidonoindolv

oToVv unaibpio Xwpo Ba sival avo&eidwTec noloTNTag A4,
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> OAa TA yupva TUNMATa Twv aykupiov H/M e€onAiopol PeTa&l Tng PETAAAIKNG BAoNg
Tou €€onAiouoU Kal TnG BAaonc okupodEpaToc Ba eival eyKIBwTIOPMEVA MPOC AnNoPuUyn
d1aBpwaonG.

> O€ NEPINTWON Xpnoidonoinong aywywv aAoupiviou oTov unaibpio xwpo, autoi Ba eival
oeipdg 5000 (5052, 5083, 5059) r) 6000 (6082, 6005A, 6063).

> OAol ol povwThAPEG Tou €€onAiopou 170 kV, 400 kV kai MT nou 6a eykataotaBolv oToV
unaibpio xwpo Ba eivar and nupiTioUxo eAacTouepes («silicon rubber»), pe pnkog
gpnuopoU 31 mm/kV, avTi yia nopdeAdvn nou &eVOEXOMEVWC aAVA@PEPOUV KAMOIEC
npodiaypagéc. To nupiTioUXo eAacTOHEPEC Ba sival udpoPoBIkO, PN NPooBAAAOUEVO
anod poAuvon kal nAlakn akTivoBoAia UV kar 6a Ikavonolel TIC andiTrnoesi Tou
KavovigpoUu IEC-61462 : «3ZUVOETIKOI HOVWTRAPEG-KOIAOI HOVWTAPEG yia XpHon ot
unaidplo Kal €0WTEPIKOU XWPOU NAEKTPOAOYIKO £EOMAIOUO». SUYKEKPIUEVA EKTOG TWV
doKIJwV oXedlaopoU Kal TUMOU €MICNUAIVETAl OTI TO NUPITIOUXO EAACTOUEPEC Ba npEnel
va €XEl UNOCTEI EMNITUXWC TIC AKOAOUBEG dOKIPEC oUPPwva e IEC 62217:
e «Steep-front impulse voltage test»
e «Hardness test»
e «Accelerated weathering test»
e «Tracking and erosion test- 5000h-multiple stresses Annex B & IEC/TR 62730»
e «Evaluation of resistance to tracking and erosion according to IEC 60587»
e «Fingerprinting of silicone rubber according to CIGRE Technical Brochure 595»
Enionuaiveral o011 ol dUo TeAeuTaieg OoKINEG («resistance to tracking and erosion» &
«fingerprinting») 8a npénel va ocuvodelUouv TOUGC HOVWTNPEG nou Ba xpnaiponoindolyv
0TO €pYy0 w¢ doKINEG napaAaBng (3 desiypara).
Na ooa oToixeia €EonAlohol undpyel TeKUnpiwPEVn aduvapia npoundeldg Toug ME
HOVWTAPEC NuUpITIOUXOU €eAACTOMEPOUCG, Mnopel kaT e€aipeon va yivel anodekTn n
€£YKATAOTACN HOVWTAPWY NoposAdvng He Ba@n aiAikdvng, n onoia 6a akoAouBsi Tnv

oXeTIKN npodiaypa@n («RTV silicone coating») Tou Texvikou ToOWou IIA.

2. EZONAIZMOZ 170 kV ME MONQZH AEPIOY SF6 (GIS)

Epocov npoBAEneTal oTto €pyo, n npoundeia kal eykataoraon gEonAiopoU 1oxuoc 170 kV
EYKIBWTIOPNEVOU Ot METAAAIKG nepIfAnuaTta pe povwon aspiou SFs (170 kV  GIS
Switchgear), autog 8a Ikavonolei TIC analTnosig TN npodiaypapnc TD-29 Tou Topou IIA.
MNa Tov €€onAiopo GIS nou B6a eykabioratar 6a npoPAEnovTal duvaTotTnTa NpooBaong oc
OAa Ta onueia Tou Kal KaTAAANAEC anooTACEIC YIa TOUG EAEYXOUG Kl TIGC CUVTNPNOEIG.

O1 ouvnBéoTepol TUMOI NUA®WY GIS 170 kV nou anaptifouv €vav Y/Z 1 KYT 150 kV,
neplypapovTal KaTwTEPW.

SnUEI®VETAl OTI ol analThoel¢ em@opTiong («Burden») oe (VA) yia Ta JeuTepelovTd

TUAiygata Twv M/Z évraong kalr Taong mou avaypaeovTtdl OTIC NapakKATw MEPINTWOEIC

Texvikn nepiypapn ANEM/TMYS & KYT-3/ava8.5
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5. E=EOMNAIZMOZ 400 kV ME MONQZzH AEPIOY SF6 (GIS)

Epdoov npoBAéneTal aTto £€pyo n npounBesia kal eykatacraon €€onAiopou 1oxuog 400 kV

EYKIBWTIOPNEVOU Ot METAAAIKG nepIfAnuaTta pe povwon aspiou SFs (400 kV  GIS

Switchgear), autoc Ba i1kavonolsi TIG analThoeig TNG npodiaypaPnc TD-85 Tou Touou IIA.

O1 guvnBéoTepol TUNoI NUA®V GIS 400 kV nou anapTifouv €va KYT 400 kV, nepiypagovTal

KATWTEPW.

5.1 MUANn GIS 400 kV ocuvdeong He evagpia MNpappng Metagopag 400 kV

A. TUARHa ESonAicpoU GIS

MepiAapBavel :

AUo Tunuata uywv 400kV
AUo TpInoAikoUc anoleUkTeg 400kV CUYWV WE NAEKTPOKIVNTO UNXAVIGHO
Eva TpinoAiko diakonTtn 400kV
AUO NAekTpOKIVNTOUC YEIWTEC 400KV ekaTéEpwBEeV Tou TpinoAikoU diakontn  400kV
AUo oeT (Tp1adeg) M/I EvTaoswg ekaTEpwBev Tou TpInoAikoU diakontn 400kV kai
METAEU TwV dUO0 NAEKTPOKIVNTWYV YEIWTWV.
O1 M/ evracewG 400kV npoc To peEpoc Twv Juywv Ba eival dINANG OxEoswc, OUo
OEUTEPEUOVTWY TUAIYNATWYV : 800-1600/1-1A. H kAAon akpiBeiag kal n ovouacoTiKn 10XUG
€€000U TWV OEUTEPEUOVTWY TUAIYHATWY Ba eival :
1. TUAIypa npooTaciag (1S1-1S2)

— OvopaoTikn 1oXUG €E6dou : 25 VA

— KAdon akpiBeiag :5P

— ZUVTeEAEOTNC opiou akpiBeiac : 20
To TUAIypa autd B8a TpopodoTei Tov H/N TnG 17¢ npooTaciag anooTtdoswc r Tov H/N 116
npootaciac A/® M pe evowpaTwpEVn npooTacia anooTdoewd (0 nepINTWOEIC M
400KV e PUNKOG MIKPOTEPO TWV 20km).
2. TUANIypa npooTaciag (251-252)

— OvopaoTikn 10XUC €E0d0uU : 25 VA

— KAdaon akpiBeiag :5P

— SuvTeAEOTAC opiou akpiBeiag : 20
To TUANIyYpa auTto Ba TpogodoTei Tov H/N Tng 2" npooTaciag anootacswc r Tov H/N 2ns
npoortaciag A/® M Pe evOwNATWPEVN NPOOTACIA AMNOOTACEWC (O NEPINTWOEIG M
400kV pE IAKOC HIKPOTEPO TWV 20km).
O1 M/Z evtaoswg 400kV npog 1o YEpog TnE .M. 400kV Ba sival dinAng ox€oews dUo
OEUTEPEUOVTWY TUAIYNGTWY 800-1600/1-1A. H kAdon akpiBeiag kal n ovouaarTikn 10XUG
€E000U TWV OEUTEPEUOVTWY TUAIYHATWY Ba gival :
1. TOANIYpa peTphoswy (1S1-1S2)

— OvopaoTikn 10XUC €E0d0U : 25 VA
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KAaon akpiBeiag :0,5

>uvTeAeOTNC aopaleiac opyavou : Fs <5

2. TUAIyua npooTaoiag (251-2S2)

OvopaaTikr 10xU¢ €€6dou : 25 VA
KAaon akpiBeiag :5P

SUVTEAEOTNG opiou akpiBeiag : 20

To TUAIypa auTd Ba TpogodoTei Tov H/N A/® npooTaciac uywv.

. 'Evav nAekTpokivnTo TpinoAikd anoleuktn 400kV otnv £€€0d0 TNG NUANG

. 'Evav nAekTpokivnTo Taxuvelwt 400kV otnv £€£odo TnG NUANG HE PNXAviopo
Havdalwaong

. Tpeic M/Z Tdaosw¢ enaywyikoU TUnNou pe Tpia OsuTepelovra TuAiypaTta

400000:v3/ 100:V3-100:V3-100:V3 pe Ta NapakaTw TEXVIKA XAPAKTNPIOTIKA :
1. TOANIypa peTphoswy (la-1n)

OvopaoTikn 1oXUC €E000U @ 25 VA
KAaon akpiBeiag : 0,5
MNoooaoTiaio ogaApa Taong : 0.5

®daaoikn herartonion : £20min

2. TOANIYpa peTphoswy (2a-2n)

OvopaoTikn 1oXUC €E0d0U @ 25 VA
KAaon akpiBeiag : 0,5
MNoooaoTiaio oaApa Taong : +0.5

daaoikn heratonion : £20min

3. TUAypa npooTaciacg (3a-3n)

OvopaoTikn 1oXUC €€000u @ 10 VA
KAdaon akpiBeiag : 3P
MoooaoTiaio o@aAua Taong : £3

®aaoikn geratonion : £120min

= Toniko6 nivaka eAéyxou (Local Control Cubicle) otnv aiBouca gEonAiopou GIS.

MNa Tnv €€0d0 TNG NUANG ano To KTrpio OToV Unaibpio Xwpo Ynopei va eniAeyouv (avaloya

HE Ta npoPBAenopeva ota ox&edia TNG Alaknpuéng/Zuppaong) eite povwThpeg diEAeuong SF6

kal aywyoi GIL €ite Tpia akpokiBwTia SF6 - kaAwdiou (cable sockets, TexvoAoyiag plugin)

ouvdeoNnG He kKaAwdiakn ypauun 400 kV, kabwc kal Ta avTioToiXa JovornoAika kaAwdia 400

kV.

B. TURHa unaifpiou e§onAiopouU

AlaopPVETAl avaioya Pe Tov oXedlaonod nou Ba emiAeyei yia Tnv €E0d0 TNG NUANG and To

KTRpIo Kal evOEXETAl va nepiAaupavel :

=  AywyoUc pe povwon agpiou SF6 (GIL), kKaBwC Kal Ta IKpI®PATA OTAPIENG Twv unown

aywywv n/kalr povonoAikd kaAwdia 400kV pe Ta avTioTtoixa unaibpia akpokiBwTia

Texvikn nepiypapn ANEM/TMYS & KYT-3/ava8.5
HAEKTPOMHXANOAOITKOS EZOMNAIZMOS I3XYOS KAI BOHOHTIKOS EZOMNANIZMOS SE EPIA 400 kV nj 150 kV
ZYNAEZHZ ME TO EZMHE



-37 -

KaAwdiwv 400kV.

Tpia aAe€iképauva 400kV.

KupaTtonayida kal MukvwTng ZeU&ng (epooov anaiTouvTat).

Ta anaiToUPeva IKpIOPATA GTNPIENC Tou unaiBpiou eEonAiouou.
Ta anaitoUpeva Ikpiwpara npoéadeong Tng .M. 400 kV.
Evagpiouc aywyoUc, OPIYKTIPEG KA.

5.2 MUAN GIS 400 kV ouvdeong e kKaAwdiakn Fpappn MeTagpopag 400 kv

A. TuRHa ESonAicpoU GIS

H nUAn nepiAapBavel :

AUO TuApaTta uywv 400kV
AUOo TpINOAIKOUG anoleukTeg 400kV CUywV HE NAEKTPOKIVNTO PNXaviouo
€va TpInoAiko diakonTtn 400kV, nou Ba eival katdAAnAogG yia povonoAikn AsiToupyia
pHEow H/N gheyxouevng CevEng/andleuéng (POW — Point On Wave)
AUO0 NAEKTPOKIVNTOUG YEIWTEG 400kV ekaTépwOevV Tou TpInoAikoU diakontn  400kV
AUO0 oeT (Tp1adec) M/Z EvTaoewc ekaTepwOBev Tou TpInoAikoU diakonTn 400kV kal peTa&u
TWV OUO NAEKTPOKIVNTWV YEIWTWV.
O1 M/% evrdoswc 400kV npog To HEPOC Twv (uywv Oa eival PJovAC oXEoswg, OUo
OEUTEPEUOVTWY TUAIYNATWY : 1000/1-1A
H kAdon akpiBeiac kal n ovouacoTikn 10XUC €E000U TwV OEUTEPEUOVTWY TUAIYMATWY Ba
givai :
1. TUMyua npoaoTtaociag (1S1-1S2)

— OvopaoTIKn 10XUC €E6d0U : 25 VA

— KAaon akpiBeiac :5P

— 2UVTEAEOTNG opiou akpiBeiag : 20
To TUMYHa auto Ba Tpo@odoTei Tov H/N 1" A/® npooTaciac kahwdiou (HeE €PEeDPIKN
(«backup») npooTacia anooTACEWC).
2. TUAypa npooTaociag (251-2S2)

— OvopaoTIKn 10XUC €€E000uU : 25 VA

- KAdon akpieiag :5P

— 2UVTEAEOTNG opiou akpiBeiag : 20
To TUAIyha autd B8a TpogodoTei Tov H/N Tng 2" A/® npooTtaciag kaAwdiou (He eQedpPIKN
(«backup») npooTacia anooTACEWC).
O1 M/Z evtacewg 400kV npog To hHEpog TNG .M. 400kV Ba sival govic oxéoewc dUo
OEUTEPEUOVTWV TUAIYNATWV:1000/1-1A
H kAaon akpiBeiag kai n ovopaoTIKn 10XUG €E000U TWV OEUTEPEUOVTWY TUAIYHATWY Ba
givai :

1. TOAIypa peTpnoswyv (1S1-1S2)

Texvikn nepiypapn ANEM/TMYS & KYT-3/ava8.5
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— OvopaagTikn 1oXUG €€6dou @ 25 VA
— KAdon akpiBeiag :0,5
— ZUVTeEAEOTNC aoPaleiag opyavou : Fs <5
To TUAIyha 8a Tpogodopei kal Tov H/N gAeyxopevng Zeugng — Andleuénc (Point
On Wave).
2. TUAIypa npooTaciag (251-252)
— OvopaagTikn 1oXUG €€E6dou @ 25 VA
— KAdon akpiBeiag :5P
— ZUVTeAEOTNC opiou akpiBeiag : 20
To TUAIypa auTd Ba TpogodoTei Tov H/N A/® npooTaciac uywv.
= 'Evav nAekTpokivnTo TpInoAiko anoleukTn 400kV otnv £€€0d0 TNC NUANG
= 'Evav nAekTpokivnTo TaxuysiwTr 400kV otnv £€£000 TNG NUANG KE UNXAVIOHO pHavddAwong
= Tpeic M/3 Taoswg snaywylikoU TUMOU HeE Tpia dsuTepslovta Tuliypata 400000:v3/
100:v3-100:V3-100:V3 pe Ta NApakaTw TEXVIKA XapaKTNPIOTIKA :
1. TUAMyua peTproswv (1la-1n)
— OvopadoTikn 1oXUG €€6dou : 25 VA
— KAdaon akpiBeiag : 0,5
— MooooTiaio ogpdApa Taong : 0.5
— @aaoikn peraTtonion : £20min
2. TUAypa peTprioswyv (2a-2n)
— OvopaoTikn 1oxUG €€6d0u : 25 VA
— KAdaon akpiBeiag : 0,5
— MooooTiaio ogpdaApa Taong : 0.5
— @aaoikn peraTtonion : £20min
3. TUAIypa npootaciag (3a-3n)
— OvopaoTikn 1oxXUc €E6dou : 10 VA
— KAdon akpiBeiag : 3P
— MoooaTiaio o@aAua Taong : £3
- ®aagikn geratonion : £120min
= AAeEiképauva GIS

= 'Evav Toniko nivaka eAéyxou (Local Control Cubicle) ornv aiBouca EonAiopou GIS.

B. TUnHa unaifpiou e§onAigpoU

MNepiAapBavel :

= Tpeic aywyoUc Ye yovwon agpiou SF6 (GIL)

= Ta IKpI®PATA OTAPIENG TV WG VW aywywVv HOvwong aspiou SF6 (GIL)

= Tpia akpokiBwTia SF6 - kaAwdiou (cable sockets, TexvoAoyiag plugin) cUvdeong Pe TNV

KaAwdiakn ypauun 400kV.
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5.3 MUAN GIS 400 kV oUVv3eONG HE AUTENAYWYH AVTIOTAOHIOE®G, NPOooAPTNHEVN OE
nUAN kaAwdiakng 'M 400 kv

A. TURHa ESonAicpoU GIS

MNepiAapBavel :

= Tpei¢ aywyoug Pe pOvwaon agpiou SFs YepUpwaonc Pe TNV nUAn GIS 400 kV kaAwdiakng
YPAMHAG.

= €va TpinoAikd anoleukTn 400kV pe NAEKTpOKIVNTO PNXaviouo.

= &va TpINoAiko diakéonTn 400kV , nou Ba eival kaTdAAnAog yia povonoAikn AsiToupyia
HEOow H/N eAeyxouevng (eUEnc/anoleuéng (POW - Point On Wave).

= £va TPINOAIKO NAEKTPOKIVNTO YeIwTH 400kV peTa&u anoleukTn Kai d1aKoNTn.

'Eva oeT (Tpidda) M/3 Evrdosw¢ avapeoa OTov VEIWTA KAl OTOV TPIMOAIKO O1akonTn
400kV.
O1 M/% evtdoewc 400kV Ba cival PHOVAG OXECOEWC, OUO OEUTEPEUOVTWY TUAIYMATWV
100/1-1 A (ekTOG av o AOyog opileTal aAAI®G yia To unown £pyo).
H kAdon akpiBeiac kal n ovouacoTikn 10XUC €E000U TwV OEUTEPEUOVTWY TUAIYMATWY Ba
givai :
1. TUAIypa npooTaciag (1S51-1S2)
— OvopaoTikn 10XUG €€6dou : 30 VA
— KAdaon akpiBeiag :5P
— SUuvTeAEOTAC opiou akpiBeiag : 20
To TUAIYNa auTo Ba Tpo@odoTei Tov H/N REF.
2. TONIypa peTpnoswv (251-2S2)
— OvopaoTikn 10XUG €€6dou : 30 VA
— KAdon akpiBeiac :0,5
— ZUVTEAEOTHC ao@aAeiag opydavou : Fs <5
To TUAIyna 8a Tpogodopei kal Tov H/N eleyxopevng ZeU&ng - Andleuénc (Point On
Wave).

= Toniko6 nivaka eAéyxou (Local Control Cubicle) otnv aiBouca gEonAiopoU GIS.

B. TpApa unaifpiou efonAicgoU npoocapTnHEVNG NUANG AUTENAYWYRG
avTIoOTaOHICEMG

MNepiAapBavel :

=  Tpelic aywyoug e povwaon agpiou SFs (GIL) yia ouvdeon Pe Tov unaiBpio €EonAiopd TNG
nUANG auTenaywyngc.

=  Tpelg povwThAPEG diEAeuonc olvdeong SF6 Pe Toug evagpioug aywyouc 400kV TnG nUANG
auTenaywyne.

=  Tpia aAe€iképauva 400kV.

= KataAAnAa PETAAAIKA IKPIOUATA OTHPIENC TOU avwTEPW €EonAiopoU.

Texvikn nepiypapn ANEM/TMYS & KYT-3/ava8.5
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MUAn 400 kV AM/= 400/150/30 kV
A. TURHa ESonAicpoU GIS

MNepiAapBavel :

AUO TuApaTa uywv 400kV
AUO TpInoAikoU¢ anoleUkTeg 400kV {uywV PE NAEKTPOKIVATO PINXAVIOHO
‘Evav TpinoAiko diakonTtn 400kV
AUO NAEKTPOKIVNTOUG YEIWTEG 400kV ekaTEpwOBeV Tou TpINoAikoU diakonTn 400kV
Tpeigc M/Z evracswc¢ 400kV peta&U diakonTn kal veiwTh anoleuktwv 400kV PoOVAG
OXE0EWC Kal €vOG OeUTEPEUOVTOC TUAiyuatoc 400/1A. H kAdon akpiBeiac kar n
OVOUAOTIKN 10XUC EE6O0U TOU OEUTEPEUOVTOC TUAIYHaAToC Ba €ival :
1. TUAIyua npooTaoiag (1S51-1S2)

— OvopaaTikn 1oXU¢ €€6dou : 30 VA

— KAdaon akpiBeiag :5P

— SuvTeAedTAC opiou akpiBeiag : 20
To TUAIYNa auTo Ba TpogodoTei Tov H/N A/® npooTaciag Tou AM/
O1 Tpopodoaoisc 6Awv Twv unohoinwv H/N npootaciag Kabwg Kal Twv PETPNOswv Ba
e€aopaAifovTal ano Toug M/3 evTAOswG OTOUC HoVWTRPEG diEAeuonc «bushings» 400kV
Tou AM/Z kal and Touc M/3 Tagswg Twv Juywy 400kV.

Toniko nivaka eAéyxou (Local Control Cubicle) otnv aiBouca e€onAiopol GIS.

B. Tunua unaidpiou e§onAiocpoU

MNepiAapBavel:

Tpeic aywyoUg Ye yovwan agpiou SF6 (GIL)

Ta IkpioPaTa oTAPIENG TWV WG AVW aywywv HOVwonG agpiou SF6 (GIL)

Tpila akpokiBwTia SF6 — a€pa ouvdeonC PE evagpioug aywyoUuc 400kV npoc ale€iképauva
400kV kai bushings 400kV Tou AM/Z R

Tpia akpokiBwTia SF6 - kaAwdiou, Tpia akpokIBwTIa KaAwdiou - dagpa kalr Tpia
KaTaAAnAa povonoAika kaAwdia XLPE 400kV npoc evaépioug (uyolc Tou AM/Z.

'Evav AM/Z oxéoswc 400/150/30 kV kal 1oxUoc 280/280/60 MVA.

Tpia aAe€&iképauva 400 kV.

Ta analToUPevVa IKPIOPATA CTAPIENC TOU Mio Navw unaidpiou eEonAiouou.

AywyoUg, oQIYKTNPEG KAN

MUAN Aiacuvdeong Zuywv GIS 400 kV
MepiAapBaver:

AUO TuApaTta uywv 400kV
AUOo TpINoAIkoUG anoleukTeg 400kV CUY®V PE NAEKTPOKIVNTO PNXaviouo

'Evav TpinoAiko d1akonTtn 400kV peTa&l Twv anoleUKTWV

Texvikn nepiypapn ANEM/TMYS & KYT-3/ava8.5
HAEKTPOMHXANOAOITKOS EZOMNAIZMOS I3XYOS KAI BOHOHTIKOS EZOMNANIZMOS SE EPIA 400 kV nj 150 kV
ZYNAEZHZ ME TO EZMHE



= AUO nAekTpokivnTouC YelwTEC 400kV ekaTépwBev Tou TpinoAikoU diakontn  400kV

= AUO oeT (Tp1adec) M/ EVTAOEWG EKATEPWOEV TOU TpINoAikoU diakdonTn 400kV kal PHeTa&u

5.6 MUAN TopRg, TAXUYEIOTOV Kal M/Z Taoewg Zuyou
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TWV OUO NAEKTPOKIVNTWV YEIWTWV.

O1 M/Z evtaocewg 400kV Tou evog oeT Ba sival OINAAC OXEOEwWC, OUO JEUTEPEUOVTWV

TUAIYHATwV: 1200-2400/1-1A. H kAAdon akpifeiac Kal n ovopaoTiKh 10XUG €E600U Twv

OEUTEPEUOVTWY TUAIYNATWYV Ba €ival :
1. TUAIypa peTpnoswy (1S51-1S2)

— OvopaoTikn 10XUG €E6douU @ 25 VA

— KAdon akpiBeiag :0,5

— ZUVTEAEOTAC ao@aAeiag opydavou : Fs <5
2. TUANIypa npooTaciag (251-252)

— OvopaoTikn 10XUG €E6dou @ 25 VA

— KAdaon akpiBeiag :5P

— SUVTeEAEOTAC opiou akpiBeiag : 20

To TUAIYNa auTo Ba Tpo@odoTei Tov H/N A/® npooTaciac (Uuywv.
O1 M/Z evtaocswg 400kV Tou deuTépou OcT Ba eival JINANG OXECEWC EVOC OEUTEPEUOVTOG

TUAiypgaToc 1200-2400/1A. H kAaon akpiBsiag kal n ovoupaoTiKn 10XUG €E0D00U TwV

OEUTEPEUOVTWY TUAIYNATWYV Ba cival :
1. TUAIypa npooTaciag (1S51-1S2)
— OvopaoTikn 10XUG €€bdou @ 25 VA
— KAdaon akpiBeiag :5P

— SUVTeAEOTAC opiou akpiBeiag : 20

To TUAIYNa auTo Ba Tpo@odoTei Tov H/N A/® npooTaciac (Uuywv.

Toniko nivaka eAéyxou (Local Control Cubicle) otnv aiBouca e€onAiopol GIS.

H MUAn ava Quyo nepiAapBavel:

Tunua Zuyou 400kV

'Eva TpinoAikd anoleukTn 400kV pe NAEKTPOKIVNTO UNXAVIOWO

AUo TaxuyelwTeG 400 kV (€vav ava Tunua {uyou) ekaTépwBev Tou A/Z TnG Toung Uywv

ME MNXaviopd pavoaAwaong

AUO0 0T (Tp1adec) M/Z Tdoewc enaywyikoU TUNoU (£va osT ava Tunua {uyol) ekATEPWBEV
Tou A/Z Tn¢ Tounc Juywv U0 SeUTEPEUOVTWV TUAIYNATWY 400000:v3/ 100:v3-100:V3

HE Ta NAPAKATW TEXVIKA XAPAKTNPIOTIKA:
1. TUAIypa peTpnoswy (la-1n)
— OvopaoTikn 10XUG €E6doU @ 25 VA
— KAdaon akpiBeiac : 0,5

— MooooTiaio opdApa Taong : 0,5

Texvikn nepiypapn ANEM/TMYS & KYT-3/ava8.5

HAEKTPOMHXANOAOIIKOZX EZOMNNIZMOS IZXYOS KAI BOHOHTIKOX EZOMNNISMOZX 5E EPIA 400 kV rj 150 kV

2YNAEZHZ ME TO EZMHE
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— ®aoikn peratonion : £20min

2. TUAIyua peTproswyv (2a-2n)
- OvopaaTikr 10xU¢ €€6dou : 25 VA
- KAdaon akpiBeiac : 0,5
- MNMoooaTiaio o@aAua Taong : +0,5
- ®aoikn heraronion : £20min

Toniko nivaka eAéyxou (Local Control Cubicle) otnv aiBouca gEonAiopou GIS.

>e nepintwon Toung Zuywv pe A/A, n NMUAn (ava duyo) 6a nepihappaver:

Tunua Zuyou 400kV
AUO TpinoAikoUg anoleUkTec 400kV e NAEKTPOKIVNTO UNXavIoUO
‘Evav TpinoAiko diakonTtn 400kV peTa&l Twv anoleUKTWV
AUO0 NAEKTPOKIVNTOUG YEIWTEG 400kV ekaTépwOevV Tou TpIinoAikoU diakontn  400kV
AUO0 oeT (Tp1adec) M/Z EvTaoewc ekaTepwOBev Tou TpInoAikoU diakonTn 400kV kal peTa&u
TWV U0 NAEKTPOKIVNTWV YEIWTWV.
O1 M/Z evtaoswg 400kV Tou €voc OesT Ba eival OINANG OXE0EWG, OUO OEUTEPEUOVTWV
TUAIYPATWV: 1200-2400/1-1A. H kAdon akpiBeiac kal n ovopaoTikn 10XUC €E000U TWV
DEUTEPEUOVTWY TUAIYMATWYV Ba cival :
1. TUAIypa petpnoswy (1S1-1S2)
— OvopaoTikn 10XUG €€bdou : 25 VA
— KAdaon akpiBeiac :0,5
— SUVTEAEOTAC ao@aAsiac opyavou : Fs £ 5
2. TUANIypa npooTaciag (251-252)
— OvopaoTikn 10XUG €€bdou : 25 VA
— KAdon akpiBeiag :5P
— ZUVTEAEOTACG opiou akpiBeiag : 20
To TUAIyha auTo Ba TpogodoTei Tov H/N A/® npooTaciac uywv.
O1 M/Z evtaocewg 400kV Tou deuTEépou OeT Ba €ival JINANG OXECEWG OUO DEUTEPEUOVTWV
TUAIYMATwV 1200-2400/1-1A. H kAdon akpiBeiag kar n ovopaoTikn 1o0XUC €E600U TwV
OEUTEPEUOVTWY TUAIYNATWYV Ba €ival :
1. TOUAIypa npooTaciag (1S1-152)
— OvopaaoTikn 10XUG €€6dou @ 25 VA
— KAdon akpiBeiag :5P
— ZUVTeAEOTNC opiou akpiBeiag : 20
To TUAIyha auTo 6a TpogodoTei Tov H/N Y/E.
2. TUAIypa npooTaoiag (251-2S2)
— OvopaoTikn 10XUC €E0d0uU @ 25 VA
— KAdaon akpiBeiag :5P

Texvikn nepiypapn ANEM/TMYS & KYT-3/ava8.5
HAEKTPOMHXANOAOITKOS EZOMNAIZMOS I3XYOS KAI BOHOHTIKOS EZOMNANIZMOS SE EPIA 400 kV nj 150 kV
ZYNAEZHZ ME TO EZMHE
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— ZUVTeAEOTNC opiou akpiBeiag : 20
To TUAIyha auTd Ba TpogodoTei Tov H/N A/® npooTaciac uywv.

= AUO TayxuyeliwTég 400 kV (&vav _ava Tunpa Cuyou) ekateépwBev TnG Topng JUYWV HE

MNXaviopo pavddiAwaong
= AUO0 ocT (Tp1GdeC) M/Z TAoEWC eNaywyikoU TUNoU (£va osT ava Tunua {uyoul) eKATEPWHBEV
TNC TouAC Juywv dU0 deuTepeudVTWY TUAlypaTwv 400000:v3/ 100:v3-100:V3 pe Ta

NapakaTw TEXVIKA XAPAKTNPIOTIKA:
1. TOMNypa petpnoswyv (1a-1n)
— OvopaoTikn 10XUG €E0douU @ 25 VA
— KAdon akpiBeiac : 0,5
— MooooTiaio o@aApa Taong : +0,5
— ®aoikn peratonion : £20min
2. TUNypa peTpnoswyv (2a-2n)
- OvopaoTikn 1oXUC €E0d0U @ 25 VA
- KAaon akpiBeiag : 0,5
- MNoooaoTiaio ogaApa Taong : +0,5

- ®daoikn heratonion : £20min

= Toniko nivaka eAéyxou (Local Control Cubicle) otnv aiBouoa e€onAiopol GIS.

5.7 MUAN oUvdeong pe M/ Xpnortn 400kV/MT

A. Tunua EEonAiopol GIS
MNepiAapBavel :
e  AUo TuApaTa uywv 400KV
e AUO TpINoAikoU¢ anoleukTec 400KV (uywv PE NAEKTPOKIVATO PUNXAVIOUO
e Eva TpinoAikd diakdonTn 400KV
e AUO nAekTpoKiVNTOUG YEIWTEC 400KV ekaTEpwBev Tou TpINoAikoU diakontn 400KV
e AUO oeT (Tp1adec) M/Z EVTACEwWG eKATEPpWOeV Tou TpIinoAikoU OdiakdnTn 400KV Kal
METAEU TwV OUO0 NAEKTPOKIVNTWYV YEIWTWV.
O1 M/ evtaocewg 400KV npoc 1o pEpoc Twv Juywv Ba gival JOVRG OXECEWC, TPIMV OEUTEPEUOVTWY
TUAIYMATOV : xxx/1-1-1A. H kAdon akpiBegiac kal n ovopacTIKr 10XUG €E000U TwV OEUTEPEUOVTWV

TUAIYPATWV Ba €ivar:

1. TUAIypa npooTaciag (1S1-1S2)
— OvopaaTiKnA 10XUC €E000U : 25VA
- KAdon akpiBeiag :5P
— JUVTEAEOTNG opiou akpiBeiac : 20
To TUAIypa autd 6a TpogodoTei npooraciec Tng Movadag Mapaywyng (n.x. Tov H/N
npootaciag REF - nAeupa MNapaywyou).

Texvikn nepiypapn ANEM/TMYS & KYT-3/ava8.5
HAEKTPOMHXANOAOITKOS EZOMNAIZMOS I3XYOS KAI BOHOHTIKOS EZOMNANIZMOS SE EPIA 400 kV nj 150 kV
ZYNAEZHZ ME TO EZMHE
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TUAIypa npooTaciag (251-252)

— OvopaaoTikn 1oXUG €EO6doU @ 25VA

— KAdaon akpiBeiag :5P

— ZUVTeAEOTNC opiou akpiBeiag : 20
To TUAIypa autd Ba Tpogodotei Tov H/N  npoortaciac Y/E @Agswv KAl yng ME
KaTteuBbuvon.

TOANIypa peTphoswy (351-3S2)

— OvopaoTikn 1oXUC €E0d0U : 25VA

— KAdon akpiBeiag :0,2S

— SuvTeAeoTnC aopaleiac opyavou : Fs <5
To TUAIypa auTtd Ba XpnOIMOMOIEITAl  Yyia TIC METPNOEIC TNG NUANG OoTnv NAgupd Tou
Mapaywyou.

O1 M/Z evtaoswg 400KV npoc To PEPog TNG .M. 400KV Ba cival YOVNG OXECEWG, TPIWV
OEUTEPEUOVTWV TUAIYHATWV XXxx/1-1-1A. H kKAGon akpiBeiac kalr n ovodaoTiKn 10XU¢ €EO6d0U
TWV JEUTEPEUOVTWYV TUAIYHATWY Ba gival :

1.

1.

TUAIYpa peTproewy (1S51-1S2)

— OvopaoTikn 1oXUC €E0d0U : 25VA

— KAaon akpiBeiag :0,2S

— ZUVTeAEOTNC aoPaleiag opyavou : Fs <5
To TUAIypa auTtd 6a XpnoIMOMOIEiTAl dnokAEIOTIKG yid TNV KUpla ekkabapion Tng
METPNONG evépyelac.

TOANIYpa peTphoswy (251-2S2)

— OvopaaoTikn 1oXUG €EO6doU @ 25VA

— KAdon akpiBeiag :0,2S

— SuvTeAeoTAC aopaleiac opyavou : Fs <5
To TUAIYypa autd Ba xpnoigonoleital yia TNV enaAnBeguon TnG ekkabdapiong TnG HETPNONG
eVEPYEIAC Kal YIa TIC HETPAOEIC TNG NUANG GTNV NAgupd Tou AAMHE

TUAIypa npooTaciag (351-3S2)
— OvopaoTikn 1oXUC €E0d0U : 25VA
— KAdaon akpiBeiag :5P
— ZUVTEAEOTNC opiou akpiBeiag : 20
To TUAIYna auTo Ba Tpo@odoTei Tov H/N A/® npoaoTtaciag Juywy.

(ZnuUeIVETAl OTI TO OVOLAOTIKO PEUUA rNpwWTEUOVTOC Twv M/ €vraonc eEaptdral ano tnv
ovouaoTikn 10xU Tou M/5 400 kV/MT nou 6a eykaraorabei oTo e£pyo. € kABsww<
nepinTwon 1o peula NpwTevovTo¢ Ba kabopileTar oTnv ZuuBaocn. EVOEIKTIKA ONUEIOVETAI
n napakdTw TUnomnoinon :

Ioxuc M/2: 200 MVA, OvouadoTIKO peuua npwTeUovTog yia Tov M/S evraong: 300 A,
Ioxuc M/>: 400 MVA, OvouadoTikO peuua npwTeUovToc yia Tov M/3 evraoncg: 600 A,
Ioxuc M/2: 800 MVA, OvouaoTIKO peUUa npwTeUovToC yia Tov M/S evraoncg: 1200 A)

'Evav nAekTpokivnTo TpinoAikd anolelktn 400KV otnv €€000 TNG NUANG
'Evav nAekTpokivnTo TaxuyeiwTr) 400KV otnv £€€000 TNG NUANG KE UNXAVIOHO HavdaAwong

Tpeig M/Z Tdoswg enaywylkoU TUMOU HE TEooepa OeuTepeliovrd  TUAiypaTa
400000:v3/100:v/3-100:Vv3-100:V3-100:V3 pe Ta NapakdTw TEXVIKA XAPAKTNPIOTIKA :

TOANIypa peTphoswy (la-1n)
— OvopagTikn 1oXUG €€6dou @ 25 VA
— KAaon akpiBeiag : 0,2
— TooooTigio opaAua Taong : +0.2

Texvikn nepiypapn ANEM/TMYS & KYT-3/ava8.5
HAEKTPOMHXANOAOITKOS EZOMNAIZMOS I3XYOS KAI BOHOHTIKOS EZOMNANIZMOS SE EPIA 400 kV nj 150 kV
ZYNAEZHZ ME TO EZMHE
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—  ®aoikn peTaTtoénion : £10min
To TUAIlypa autd Ba xpnoigonolsital anokAsloTIkKG yia Tnv kUpla ekkabapion Tng
METPNONG evépyelac.

2. TUAIypa peTphoswy (2a-2n)
— OvopaoTikn 1oXUC €E0d0U : 25VA
- KAdon akpiBeiag : 0,2
— TooooTigio opaAua Taong : +0.2
—  ®aoikn petaTtonion : £10min
To TUAIYpa autd Ba xpnoigonoleital yia TNV enaAnBguon TnG ekkabdapiong TnG HETPNONG
EVEPYEIAC Kal YIa TIC HETPAOEIC TNG NUANG GTNV NAgupd Tou AAMHE

3. TUAIYHa peTpnoswy (3a-3n)
— OvopaoTikn 1oXU¢ €E0d0U : 25VA
- KAdon akpiBeiag : 0,2
- TooooTigio opdApa Taong : +0.2
—  ®aoikn petaTtonion : £10min
To TUAIYHa auTo Ba XpnolhonolgiTal yid TIC HETPNOEIC oTNV NAEUpPdA Tou Mapaywyou.

4, TUAIypa npooTaciacg (4a-4n)
— OvopagTikn 1oXUG €€6dou @ 10 VA
— KAdaon akpiBeiag : 3P
— TooooTigio opdAua Taong : £3
- ®aagikn peraToénion : £120min
To TUAIypa autd Ba Tpogodotei Tov H/N  npoortaciac Y/E @Aacgewv Kal yng MeE
kaTteluBuvan.

e Tomko Nivaka EAéyxou (Local Control Cubicle) otnv aiouoa GIS.

e Tpeic aywyoUc e yovwan agpiou SF6 (GIL) (spooov anaiTouvTal)

e Tpia akpokiBwTia SF6 — aépa ouvdeonNC PeE evagpiouc aywyouc 400kV (epdoov eniAeyei evagpia
ouvdeon We TNV Movada) n

e Tpia akpokiBwTia SF6 — kaAwdiou (epdoov eniAeyei kKaAwdiakr ouvdeon Ye TNV Movada)

B. Tunua unai@piou eEonAiocyou

Tpia aAe€iképauva 400kV (e@ooov anaiTouvTal)

o KaAwdia 400kV kal akpokiBwTia kalwdiou-aépa (epdoov enileyei kalwdiakr oUvdeon Me
Tnv Movada)

o Ta analToUPevVa IKPI®PATA GTAPIENC TOU Mo Navw unaidpiou eEonAiouou.

o Ta anaiToUueva IKpIwPATa npoodeong TG Fpapung 400 kV ouvdsong pe Movada (spooov

eniAeyei evagpia ouvdeon pe Tnv Movada).

AywyouUcg, OPIYKTHPEG KAN

5.8 MUAN oUvdeong pe A/E avrioTabpiong
A. Tunua EEonAiopou GIS

MepiAappavel :
e AUO TuAMaTa {uywv 400KV

Texvikn nepiypapn ANEM/TMYS & KYT-3/ava8.5
HAEKTPOMHXANOAOITKOS EZOMNAIZMOS I3XYOS KAI BOHOHTIKOS EZOMNANIZMOS SE EPIA 400 kV nj 150 kV
ZYNAEZHZ ME TO EZMHE
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e AUO TpINOAIKOUG anoleUkTeg 400KV Juywv HE NAEKTPOKIVNTO HNXAVIONO
e Eva TpinoAiko diakonTtn 400KV, nou Ba sival kaTdAANAog yia HoOvVonoAlkn AgiToupyia
HEow H/N gAeyxopevng (eU&nc/anoleuénc (POW - Point On Wave)
e AUO0 nAekTpoKivnTOUG YEIWTEC 400KV ekaTépwBev Tou TpINoAikoU diakdnTn 400KV
e Tpeic M/Z Evraoewc WETAEU Tou TpInoAikoU diakontn 400KV kai Tou YEIWTH Npog Tnv
nAgupd Twv (UYyWV.
O1 M/Z evtdoswc 400KV Ba eival JovhG OXECEWC, TPIWV JEUTEPEUOVTWY TUAIYHATWY @ 400/1-1-1A
(ovopaoTikn €vraon npwTeovTog yia A/E ano 65 €wg 100MVar). H kAaon akpiBeiag kai n
OVOUAOTIKI 10XUC €EE000U TWV JEUTEPEUOVTWY TUAIYPATWY Ba sivai:

1. TUAIypa npooTaciag (1S1-1S2)
— OvopaoTikn 1oXUC €E0d0U : 25VA
- KAdon akpiBeiag :5P
— ZUVTEAEOTNC opiou akpiBeiag : 20
To TUAIYNa auTo Ba Tpo@odoTei TN Ala@opikn NpoaTacia Zuymv..

2. TUAIypa npooTaciag (251-252)
— OvopaoTikn 1oXUC €E0d0U : 25VA
— KAdon akpiBeiag :5P
— SuvTeAEOTAC opiou akpiBeiag : 20
To TUAIYNa auTo Ba Tpo@odoTei Tov H/N Y/E ®daoswyv Kal g pe kateubuvan Tng MUANG.

3. TOANIypa peTphoswy (351-3S2)
— OvopaaoTikn 1oXUG €EO6doU @ 25VA
— KAdon akpiBeiac :0,5
— SuvTeAeoTAC aopaleiac opyavou : Fs <5
To TUAIYNa auTo Ba XpnoIdonoIgiTal yia TIC HETPAOEIC TNG NUANG.

Ta TuliopaTa ota bushings Tng A/E 6a xpnoigonoloUvTal yia Tnv npooTacia REF kai yia

TNV Tpogodooia Tou H/N eAeyxouevng ZeU&nc — Anoleuénc (Point On Wave).

e 'Evav nAekTpokivnTo TpinoAikd anolelkTtn 400KV otnv £€€0d0 TNG NUANG
e 'Evav nAekTpokivnTo TaxuyeiwTr 400KV otnv £€€0d0 TnNC NUANG PE UNXAVIOUO PavdaAwong
e Tpaic M/E Taoswg¢ enaywylkol TUNou We dUO  deuTepelovTa  TuAiyparta

400000:v3/100:v3-100:V3 pe Ta NapakdaTw TEXVIKA XapakTNPIOTIKG :

1. TUAIypa peTproswy (la-1n)
— OvopaoTikn 10XUC €E0d0U @ 25 VA
— KAdaon akpiBeiag : 0,5
- TooooTidio opdApa Taong : +0.2
—  ®aoikn peraTtonion : £10minTic peTproeig TNG NMUANC.

2. TUAIypa npooTaciacg (2a-2n)
— OvopaoTikn 10XUC €€6dou : 10 VA
— KAdon akpiBeiag : 3P
— ToooaTiaio o@aAua Taong : £3
—  ®aoikn peraTtonion : £120min
To TUAIypa autd Ba Tpogodotei Tov H/N  npooraciac Y/E @Agswv Kal yng ME
KaTteuBuvon.

e Toniko Mivaka EAéyxou (Local Control Cubicle) otnv aiBouaca GIS.

Texvikn nepiypapn ANEM/TMYS & KYT-3/ava8.5
HAEKTPOMHXANOAOITKOS EZOMNAIZMOS I3XYOS KAI BOHOHTIKOS EZOMNANIZMOS SE EPIA 400 kV nj 150 kV
ZYNAEZHZ ME TO EZMHE
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e Tpeic aywyouUc ye yovwon agpiou SF6 (GIL) (epooov anaiTouvTal).

e Tpia akpokiBwTia SF6 — aépa ouvdeong PE evagpiouc aywyouc 400kV (epdoov eniAeyei
evaépla ouvdean Pe TNV A/E 400kV)

e Tpia akpokiBwTia SF6 - kaAwdiou (epooov eniAeyei kaAwdiakr olvdeon Me Tnv A/E
400KkV).

B. Tunua unai@piou eEonAiocyou

e Tpia ahe€Eiképauva 400kV.

e KaAwdia 400kV kal akpokIBwTia KaAwdiou-agpa (epoaov eniAeyei KaAwdIAKr oUvOean HE
Tnv A/E 400kV)

e Ta anaiToUPeva IKPI®UATA OTAPIENG Tou Nio Ndvw unaiBpiou eEonAicuou.

e  AywyoUc, OPIYKTAPEC KAN

Texvikn nepiypapn ANEM/TMYS & KYT-3/ava8.5
HAEKTPOMHXANOAOITKOS EZOMNAIZMOS I3XYOS KAI BOHOHTIKOS EZOMNANIZMOS SE EPIA 400 kV nj 150 kV
ZYNAEZHZ ME TO EZMHE



TNPRD/ SUBSTATION SPECIFICATION & EQUIPMENT SECTION

1.

November 2022

TECHNICAL DESCRIPTION TD-85/6

420 kV SFs GAS INSULATED METAL-ENCLOSED SWITCHGEAR (GIS)

Scope of Supply

This technical description concerns the technical characteristics, design features
and testing of 420 kV SFs Gas Insulated Switchgear (GIS) for installation indoors
at IPTO 400/150/30 kV EHV substations control buildings. The installation of the
switchgear shall be carried out in accordance with the IEC62271-203.

If the GIS is installed outdoors, then the additional requirements of Annex “A” will
be applied.

Keywords

Gas Insulated Switchgear (GIS), sulphur hexafluoride (SFs), Overhead Line
(O.H.L.), bay, Cable feeder bay, Autotransformer (AT/F) bay, Bus Coupler bay.

Operating Conditions

The switchgear of this Technical Description is suitable for installation indoors with
the following conditions:

e Ambient temperature indoors -5°C+40°C



e Altitude : <1000 m
e Seismicity :As specified by the Purchaser (see para. 6)

¢ Relative humidity range < 95%
¢ Induced electromagnetic

disturbances in secondary systems :1,6 kV

Corrosivity category of atmosphere,
according to ISO 9223 : C3

Equipment Electrical Rated Data

All 420 kV Gas Insulated Switchgear equipment shall have the following rating
characteristics:

Equipment Electrical Rated characteristics

Rated voltage 420 kV
Operating voltage 380-400 kV
Rated frequency 50 Hz

Rated power frequency withstand voltage (1 min-50 Hz)

- Phase to earth and between phases 620 kV rms

- Across open switching device and/or isolating distance 800 kV rms
Rated lightning impulse (1,2/50 ys)
Withstand voltage

- Phase to earth and between phases 1425 kV peak

- Across open switching device and/or isolating distance 1425(+240) kV peak
Rated switching impulse withstand voltage

- Phase-to-earth and across open switching

device: 1050 kV,peak

- Between phases : 1575 kV, peak

- Across isolating distance: 900(+345) kV,
peak
Permissible partial discharge intensity for cast resin at 1.2 x Ur <5pC

kv//3
Rated normal current for busbars 3150 A, unless
otherwise defined in
the Inquiry




Rated normal current for feeders

3150 A, unless
otherwise defined in
the Inquiry

Rated normal current for bus coupler

3150 A, unless
otherwise defined in

the Inquiry

Rated short-time current, 40 kKA
Rated peak withstand current 100 kA peak
Rated duration of the short circuit

3 sec
Loss of gas (per year and compartment) <0.5%
Auxiliary sources of supply
D.C. 220V
A.C. 230/400, 50 Hz

Method of earthing of the 400 kV system

Solidly earthed

Standards

IEC62271-203
IEC62271-1

IEC60376
IEC60480

IEC62271-100
IEC62271-101

IEC62271-200

IEC61869-2
IEC61869-3
IEC60137
IEC61462
IEC60099-4
IEC62271-209

:Gas insulated metal-enclosed switchgear for rated voltages
above 52KV

:Common specifications for high-voltage switchgear and
Control gear standards.
:Specification and acceptance of new sulphur hexafluoride.

:Guide to the checking of sulphur hexafluoride (SFs) taken from

electrical Equipment.
:High voltage alternating-current circuit-breakers.
:Synthetic testing of high-voltage alternating current circuit-
breakers.

:High voltage alternating current disconnectors and earthing
switches.

:Current transformers.

:Voltage transformers.

:Insulated bushings for alternating voltages above 1000V.

: Composite hollow insulators for voltages greater than 1000V.
:Non-linear resistor type arresters for AC systems

:Cable connections for gas-insulated metal-enclosed switchgear
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for rated voltages above 52KV.

IEC62271-211 :Direct connection between power transformers and gas-
insulated metal-enclosed switchgear for rated voltages above
52KV.

ISO 9223 : Corrosivity of atmosphere — classification, determination,

estimation

6. General Requirements for Gas Insulated Switchgear

The design of the metalclad switchgear shall comply with IEC Publications
62271-203, 62271-100 and 60694.

Any components or assemblies that may require replacement during the normal
life of the switchgear shall be of a common design for all circuits to permit these
to be interchangeable and to reduce spare holdings. This requirement is
particularly important for circuit breaker, disconnector and earth switch operating
mechanisms.

The double busbar switchgear shall be designed such that it is possible to
remove, repair or add any circuit bay whilst maintaining one busbar in service at
all times.

The GIS switchgear shall be accompanied by supporting structures. Bidders
should submit drawings of the suitable supporting structures subject to
Purchaser’s approval.

The switchgear and its supports shall have adequate external anticorrosive
protection, suitable for the atmospheric corrosivity stated in par.3. The
Manufacturer shall submit for approval to the Purchaser the protection system of
each metallic part, as well as test reports or calculation proofing the adequacy of
the anticorrosive protection.

The GIS switchgear shall be designed to withstand the seismic requirements of
IEE 61166 with qualification level of AF5 (0,5g Horizontally). For vertical severity
the direction factor (D) shall be 0,5 (as per IEC60068-3-3). Furthermore the
requirements of the Inquiry shall be satisfied.



The qualification level shall be proved either by test certificates of a bay identical
to the ones required by this hereby technical description or by combined test and
mathematical analysis for the O.H.L bay of this hereby technical description.

The test certificates or the mathematical analysis must be submitted along with
the technical offer. If neither is submitted, the eventual supplier shall carry out the
test without any cost for IPTO.

6.1. Bushings

All the bushings for connections of GIS with 420 kV overhead lines (SFe-to-air
bushings), 420 kV cables (SFs-to-cable bushings) shall generally be in accordance
with IEC 60137, IEC 62271-305 IEC-62271-306 and IEC 61462 where applicable.
All air bushing whether they are intended for O.H.L or cable shall either be of
porcelain of grey color or from silicon rubber.

Creepage distance shall be 10500 mm.

6.2. Enclosures and Conductor Expansion

Busbar and conductor connections and enclosures shall be designed to absorb
the effects of thermal expansion and contraction and the agreed permissible
movement of the foundations without impairing the guaranteed performance of
the equipment.

Expansion joints of flexible connections shall be provided in the enclosures at
suitable locations to directly absorb any differential movements and to ensure the
installation will not be subjected to stresses leading to premature failures. In
addition adjustable mountings shall be provided to accommodate reasonable
tolerances with associated civil works and other plant to which the switchgear
may be connected. Tolerances that can be accommodated shall be stated in the
Technical Data Sheets.

Equipment foundation, floor and structure fixing to suit the switchgear design
concept utilized by the manufacturer whereby movement can be absorbed within
the switchgear expansion joints or is transmitted through the enclosure and
sliding supports to flexible connections, shall be provided.

A flexible conductor and enclosure connection shall be provided at the coupling
point and shall be capable of withstanding these conditions for the life of the
equipment.



6.3. Gas Compartments

The switchgear shall be divided into separate gas compartments by the use of
gas tight barriers.

Gas section volumes shall be as large as possible to minimise the effects of
any internal overpressure and shall be consistent with the need to allow changes
in the switching arrangements for maintenance, repair or extension whilst
ensuring the remaining parts can remain energised.

Each gas compartment shall be provided with facilities for routine checking of gas
moisture content and purity. Gas compartments shall be fitted with permanent
connection points and valves for filling, emptying and gas treatment equipment
without moving the switchgear.

All such valves shall have facilities for attaching two lead seals, one of which will
be attached by the Owner and the other by the Contractor. This is to ensure that
the gas system may only be opened in the presence of both parties. The seals
will be fixed initially upon commissioning of the switchgear.

Busbar enclosures shall be segregated into gas tight compartments of such
volumes so as to ensure the amount of time necessary for discharging the SFs
and its subsequent vacuum treatment and refilling does not exceed the time
stated in the Technical Data Sheets.

Where compartments are interconnected through external gas pipes, these pipes
shall be provided with vacuum couplings to prevent the escape of gas during
testing or maintenance.
Each gas compartment shall include the following.

- A pressure relief device to guard against excessive overpressure.

- An absorber to take up residual moisture.

- A density switch functioning as a temperature compensated - pressure monitor
with a two level alarm.

6.4. Gas Filters

Each gas compartment shall be fitted with gas filters, driers or desiccants for the
absorption of moisture and the gaseous products of switching. It shall be possible
to replace the active materials of the filter without extensive dismantling and
preferably without taking disconnectors or circuit-breakers out of service.



6.5. Gas Barrier and Supporting Insulators

All internal support insulators and gas barriers shall be of a high quality material
designed to minimise internal and surface electrical stresses. The materials shall
be free of voids and partial discharges at the maximum working voltages.

Gas barriers shall be gas tight and of sufficient strength to withstand short circuit
forces and the maximum pressure differential that can occur under internal fault
conditions.

6.6. Gas Seals

All static and moving gas seals shall be designed to prevent gas leakages and
moisture ingress under all normal conditions of service. The materials used for
gas seals shall withstand exposure to SFs gas and its decomposition products
without deterioration for the service life of the equipment.

Measures shall be incorporated to eliminate any deterioration of gas sealing
surface finishes and fixings due to the influence of climatic conditions.

Seals between different insulating media, sliding or rotating surfaces and those
exposed to the risk of deterioration due to their use outdoors shall preferably
include multiple seals. Details of the materials used and methods of sealing shall
be stated in the Technical Data Sheets.

6.7. SFe Gas Requirements

All SFs gas supplied for use in the switchgear shall comply with the detailed
requirements of IEC 62271-303 and IEC 60376 which are the minimum
standards acceptable.

The gas system of the switchgear shall utilise low pressures to minimise
leakages and eliminate any possibility of liquefaction at the lowest ambient
temperatures. The equipment shall be designed such that no heating elements
will be required for satisfactory operation within the range of ambient
temperatures and pressures encountered under service conditions.

The minimum dew point temperatures in unheated SF6 gas filled equipment shall
not exceed -20°C at the working pressure.



6.8. Gas Monitoring

An SF6 gas sensor shall be installed on each independent gas tight compartment
providing analog or digital continuous temperature compensated indication for gas
density and temperature. The measuring temperature range shall be -40++70° C
and the measuring range shall be 0+900 kPa absolute at 20° C and 0+60 kg
SFe/m3 or otherwise adjusted to the specific design requirements of the GIS
equipment. Typical accuracy of the density sensor shall be +1% FS at 20°C. The
sensor output shall be integrated to the DCS and the Gas Monitoring System of
the substation.

Additionally a dew point and temperature sensor shall be installed for on-line
monitoring of SF6 dew point. Measurement range of the dew point sensor shall be
appropriate for the GIS system installed, with a typical accuracy of +3° C. The
analogue or digital output of the sensor shall be also integrated to the DCS and
GMS systems of the substation.

It is permitted to use sensors that combine both density and dew point
measurement with individual characteristics compatible with the ones described
above.

Alternatively to a dew point sensor, a calculated value of dew point based on gas
pressure and temperature could be accepted as long as the accuracy of a sensor
is guaranteed. The initial setup and verification of the calculation algorithm is the
responsibility of GIS manufacturer and will be verified during SAT.

The DCS and Gas Monitoring System shall be able to visualize the
aforementioned signals and shall be configurable in order to allow the setting of
alarm thresholds based on absolute limits and rate-of-change patterns.

6.9. Enclosures

The enclosures for the SFs gas insulated switchgear shall be either of aluminium
alloy, panted only in the outside or from welded steel painted inside and outside,
and shall be designed to minimise losses and heating due to circulating
currents.

Dimensioning of enclosure wall thickness and type of material shall be such as to
safely withstand over-pressures caused by internal faults corresponding to
maximum fault levels for a minimum time of 500 milliseconds then the arcing
shall be contained for the longer time necessary for protection operation.

Bursting discs or equivalent shall be provided where necessary to protect the
main enclosure from uncontrolled discharge of arced gases due to burn through
of the enclosure or mechanical failure.



Bursting discs shall be directed away from personnel operating zones by suitable
vents also designed to prevent accidental damage to discs.

Evidence shall be provided to verify that enclosures have been designed and
tested in accordance with established pressure vessel codes without encroaching

on internationally agreed safety factors for this type of equipment.

Each enclosure shall include facility for easy access to the circuit breaker,
disconnector and earth switch contacts for inspection and repair and removal.

Each enclosure shall be provided with lifting points to facilitate maintenance or
repair work.

The enclosures shall be connected to earth (effectively earthed). All metal parts
which do not belong to a main or an auxiliary circuit shall be earthed.

6.10. Position Indicators

Position indicators shall be provided for all circuit-breakers, disconnectors and
earthing switches to show whether the main contacts of these switches are in the
fully open or closed positions.

Indicators shall be of a reliable mechanical design and be positively driven in
both directions by the final drive stage of the contact operating mechanism.
Each indicator shall be clearly visible to operating staff at operating control points
and access routes provided under this contract.

Additionally inspection windows capable of withstanding internal faults and
external damages shall be foreseen for visual checking of the contact positions of
all three phases of each particular item.

6.11. Pressure relief devices
Pressure relief devices shall be arranged so as to minimize the danger to an
operator during the time that work is performed in the gas-insulated substation if
gases or vapours are escaping under pressure.

6.12. Interconnecting components
The various components of the GIS shall be assembled together by means of
standardized bolted flanges.




Telescopic coupling elements (in busbars for example) shall be used to connect
adjacent switchgear sections. Expansion elements with metal bellows shall be
used where necessary to compensate for thermal expansion or contraction cycles.

6.13. Labelling and equipment information to limit SFe greenhouse gas emissions

Based on regulation (EU) No 517/2014 of the European Parliament and of the

Council on fluorinated greenhouse gases, the manufacturer must provide the

following information, as required in the contract terms:

1. a reference that the equipment contains SFs greenhouse gas or that its
functioning relies upon SFs greenhouse gas

2. the accepted industry designation

3. the quantity expressed in weight (kg) and in CO2 equivalent (kt CO2 — eq),
contained in each GIS equipment unit, and the global warming potential (GWP)
of SFs greenhouse gas

7. Bay equipment

7.1 Circuit Breakers

7.1.1.General

1. Circuit breakers shall be of the puffer type or auto puffer type or self
compression type (self blust) with operating mechanism of either spring type
or hydraulic or type.

Unless otherwise specified herein, all material, equipment, fabrication and
testing of the subject circuit breakers shall conform to the latest revision of
IEC 62271-100 standard.

2. Each circuit breaker shall be capable of making and breaking short circuit
faults in accordance with the quantities, factors and service operation,
requirements specified and in addition to fulfil all the requirements specified
hereafter in this specification under par. 7.1.3. "Specific Requirements for
Circuit Breakers".

3. All equipment entering into the breakers shall be new, of first grade quality,
as to material, workmanship and design. Material and apparatus furnished
under this Specification shall be subject to inspection by Purchaser.
Purchaser's Inspectors shall have access, during working hours, to all parts
of shops where material is manufactured and shall be provided by Seller with
reasonable inspection facilities. Purchaser's representative may at any time
inspect any or all test data. Release of material shall not relieve Seller from
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responsibility for furnishing material to conform to all requirements of
Purchaser's order nor invalidate any claim which Purchaser may make
because of defective or unsatisfactory material.

. The circuit breaker shall not be strained when making or breaking the rated
short circuit currents. Under these conditions there shall be no leakage of
SFG6.

. Auxiliary arcing contacts shall be provided to protect the main contact during
the operation of the circuit breakers. All contacts shall be readily and quickly
replaceable.

All seals shall be sufficiently tight to hold pressures incident to temperature
changes resulting from normal operation and changes in ambient
temperatures without leakage or breathing of moisture.

The circuit-breakers operating mechanism shall be of the spring operated or
hydraulic type.

The circuit breakers and operation mechanism shall be suitable for high
speed three-pole and single-pole auto-reclosing (one shot).

Operating mechanism shall be of the mechanically and electrically trip-free
type.

Electrical tripping devices shall operate between limits of 30 per cent below
and 10 per cent above normal operating voltage with the coils at a
temperature of 45 °C.

The circuit-breaker operating mechanism shall be so designed that the
circuit-breaker is free open immediately when the trip coil is energized.

The circuit-breaker shall consist of 3 separate single-phase units with three
(3) operating mechanisms, they shall be so coupled that accurate alignment
of the units is not necessary and so that any unit can readily be replaced by a
spare unit. It shall be possible to make independent adjustments on each
unit.

Means shall be provided for the manual operation of all circuit breakers for
maintenance purpose.

An approved design of handling equipment shall be provided for each type of
circuit-breaker.
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9. In addition to the accessories specified here above, each circuit breaker shall
be equipped with a central control cabinet which shall contain the following:

11.

Space heater element or elements automatically controlled by
thermostat, inside the weatherproof housing of the operating
mechanism.

Operation counter.

Wiring diagram mounted inside the main door of the mechanism
housing.

Position indicator to show clearly from the vicinity of the mechanism the
open and closed positions of the circuit-breaker.

Copper grounding pads.

Name plate of non-corrosive material giving Manufacturer's name,
address and apparatus type, year of manufacture, serial number and
main characteristics of the breakers operating mechanism.
Manual-emergency operation of the circuit breaker in case of DC
auxiliary supply voltage loss or charging motor failure. The manual
operation shall be realised by a hand crank and it shall be possible to
lock the operating mechanism box after the manual operation.

Local-Remote-Off control switch located at the Local Control Cubicle,
with as many stages as needed for the control circuits of the breaker.
The “local” position and in conjunction with two (2) push-buttons or a
control switch, will be used to control the CB from the LCC for
maintenance purpose only. When the CB is under local control, the CB
bay will be out of service. The “remote” position shall be used to control
the CB from a remote place and for tripping purposes. Furthermore, the
“Local-Remote-Off” switch shall be equipped with an additional number
of stages to those used for the control circuits in order to interrupt both
positive (+) and negative (-) 220 V DC buses of the control circuits.
Two push-buttons for local closing and opening of breaker.
Auxiliary contacts readily changeable to normally open or normally
closed as follows:

10 free N.O.  contacts (at least)

10 free N.C.  contacts (at least)
Each pole of the circuit breaker shall be equipped with an operating
mechanism cabinet; which among other things, it shall contain:
an SF6 density monitor
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7.1.2.0perating Duty and Performance

(i)

(iii)

(iv)

(v)

(vi)

The requirements of IEC62271-100 in respect of service, operation and
the making and breaking of fault currents shall apply to the specified circuit
breakers.

Rated of Rise of Restriking Voltage: Attention is drawn to the requirements
of Schedule of Tests wherein the minimum inherent rates of rise of
restriking voltage of test plant arrangements are stated. Where not
specifically stated in the test certificates submitted with the Tender, the
Tenderer shall certify that the R.R.R.V. to which the circuit breaker was
subjected during the short circuit tests was not less than the inherent
values of the test plant stated in the Schedule of Tests for the first phase
to clear factor of 1.3. Any device incorporated in a circuit breaker to limit or
control the rate of restriking voltage across the circuit breaker contacts
shall likewise be to the Engineer's approval and full descriptions of any
such device shall be given.

Reclosure Duty: Circuit breakers controlling transmission lines shall be
suitable for high speed auto reclosure. Circuit breakers must be capable of
coping with the interrupting duties produced by out of synchronism
conditions associated with auto reclosure.

Interrupting Duty: Circuit breakers must be capable of coping with the
interrupting duties produced by the switching of transformer magnetizing
currents, line charging currents, cable charging currents, capacitor banks,
short-line faults and out-of-phase switching duties.

Fault Clearance Time: The overall fault clearance time including relay
operating time shall not exceed 100 ms.

7.1.3. Specific Requirements for Circuit Breakers

1.

The circuit breakers shall have one or two interrupting chamber per phase.

All units shall be suitable for high speed three-pole and single-pole auto-
reclosing (one shot).

2. Rated voltage (according to IEC) : 420 kV
3. Lightning impulse withstand voltage,(1,2/50 ps)
-between phase and ground and between phases: 1425 kV crest
- across breaker’s open contacts : 1425 (+240)
4. Rated frequency : 50 Hz
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5. Switching impulse withstand voltage
-phase to earth and across open contacts : 1050 kV, peak
-between phases . 1575 kV, peak

6. Power frequency withstand
Voltage, 50 Hz, for 1 minute, phase to earth

and between phases : 620 kV rms
-across breaker’s open contacts : 800 kV rms
7. Rated normal current : as defined in § 4

8. Rated short-circuit breaking current (at 420 kV)

-r.m.s. value of A.C. component X 40 kA rms.
-percentage of D.C. component : in accordance with
IEC62271-100

9. Rated transient recovery characteristics for terminal faults corresponding to
100% rated short-circuit breaking current:

-First-pole-to-clear factor (phase factor) : 1.3
-Rated transient recovery voltage : 624 kV peak
-Rate of rise of recovery voltage : 2 kV/us

10. Rated transient recovery voltage for out-of-phase

-First-pole-to-clear factor (phase factor) : 2
-Rated transient recovery voltage : 857 kV peak
-Rate of rise of recovery voltage : 1.54 kV/us

11. Rated transient recovery characteristics for short-line faults

-First pole to clear factor : 1
-Rated transient recovery voltage : 480 kV peak
-Rate of rise of recovery voltage ; 2 kV/us
12. Rated short-circuit making current : 100 kA peak
13. Rated short circuit duration ; 3 sec
14. Rated operation cycle : 0-0.3sec-CO-3min-CO

15. Interruption of shunt reactor currents
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The breaker will have shunt reactor load switching capability, according to
IEC 62271-110.

16. Interruption of unloaded lines
The breaker shall be able to interrupt overhead line charging currents of 400
A, with class C2 (very low restrike possibility) according to IEC 62271-100.

17. Interruption of unloaded underground cables
The breaker shall be able to interrupt capacitive cable charging currents of
400A with class C2 (very low restrike possibility) according to IEC 62271-
100.

18. Mechanical endurance class: M1 (2000 operations)

19. Interrupting time
The maximum interval between energization of the tripping coil and
interruption of the main circuit in all poles of the breaker must not be greater
than 50 ms, at 100% of the rated breaking capacity, and 70 ms at 10%, 30%,
60% of the rated breaking capacity.

20. Operating time diversion
The operating time diversion between breaker poles and between breaks of
each pole, on closing or tripping shall not exceed 5msec (shorter times will
be preferred).

21.  Number of tripping coils : two (2)
22. Number of closing coils : One (1)
23. Supply voltage of tripping and closing coils : 220V dc

24. Tolerances of the supply voltage of the tripping coils :-30%,+10%
25.Tolerances of the supply voltage of the closing coil :-15%,+10%
26.Rated short-time withstand current 40 kA, rms

27.Rated peak withstand current 100 KA, peak
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7.1.4. General Arrangement and pressure withstand

Evidence shall be provided that enclosures subject to pressures in excess of
normal atmospheric pressures can have withstand these pressures, without
leakage, permanent distortion or any temporary distortion such as might
cause malfunction of the circuit- breaker.

Means shall be provided to allow access for the inspection and maintenance of
fixed and moving contacts and other enclosed components.

7.1.5. CB’s operating mechanism additional requirements

Circuit-breaker mechanisms shall be "trip free" as defined in IEC Publication
60050 (441).

Each part of the operating mechanisms shall be of substantial construction,
utilising such materials as stainless steel, brass or gunmetal where necessary to
prevent sticking due to rust or corrosion. The overall designs shall be such as to
reduce mechanical shock due to fault current stresses, vibration or other causes.

An approved mechanically operated indication shall be provided on each circuit-
breaker operating mechanism to show whether the circuit-breaker is open or
closed.

Since the circuit breaker is comprised of three independent units it shall be
possible to make independent adjustments to each unit and or to the three units
so that make and break the circuits simultaneously, if it is so required. In the
event of any phase failing to complete a closing operation, provision shall be
made for automatic tripping of all three phases of the circuit- breaker(pole
discrepancy).

Anti-pumping relays shall be provided to prevent reclosing if the closing coil
remains energised and the circuit-breaker fails to latch in the closed position or is
tripped during closing.

Approved means for manual operation of the circuit breaker shall be provided.

7.2. Busbars

Double busbars shall be extendible according to the requirements of the Inquiry.
The three phases of each busbar shall be placed in common or in separate
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compartments filled with SFe. Each busbar shall be earthed through maintenance
earthing switch. The bus bar current rating shall be 3150 A.

7.3. Disconnectors

Disconnectors shall comply with the requirements of |IEC62271-101 and
IEC62271-203.

Disconnecting switches shall be designed for live operations and will not be
required to switch current other than bus charging currents.

1. The lightning impulse withstand voltage shall be:

- Phase to earth and between phases : 1425 KV peak

- Across the isolating distance : 1425 (+240)

2. The switching impulse withstand voltage

- Phase to earth :1050 kV peak

- Between phases 1575 kV peak

- Across isolating distance :900(+345) kV, peak
3. The power frequency withstand voltage shall be

- phase to earth and between phases : 620 kV rms

- Across the isolating distance : 800 kV rms

4. The rated current shall be . as defined in Inquiry
5. The rated short-time withstand current shall be  : 40 kA

6. The rated peak withstand current shall be : 100 kA peak

7. The rated duration of short circuit shall be : 3 sec

8. The mechanical endurance class shall be :M1 (2000 operations)
9.The mechanism shall include provision for manual operation in case of an
emergency.

The manual emergency operation shall be carried out via rotary motion and metallic
reduction gear with a hand-handle which shall be removable. The electric control
circuit shall be placed automatically out of service when the hand-handle is inserted
for the manual emergency operation. The parts of the handle which come in contact
with the human hands shall be covered with insulating material. The insertion of the
removable hand-handle to the housing shall be possible through an opening in the
outer surface of the housing of the operating mechanism. This opening shall be
capable of being secured with a padlock. The removable handle shall be kept inside
the housing of the operating mechanism.

10. Local-Remote-Off control switch located at the Local Control Cubicle, with as

many stages as needed for the control circuits of the disconnectors and earthing
switches of the bay. The “local” position and in conjunction with two (2) push-
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buttons or a control switch, will be used to control the disconnector, from the LCC
for maintenance purpose only. The “remote” position shall be used to control the
disconnector from a remote place.

Locking in both open and close positions shall be provided for the manual hand
crank, with mechanical couplings to ensure all three phases open and close
simultaneously. Means for emergency manual operation shall be provided.
Disconnectors of a metalclad and approved type design shall be arranged to
permit safe maintenance of any section of the equipment when the remainder is
alive.
The position of the disconnector contacts is to be indicated by a reliable indicating
device.
The lightning and power frequency withstand voltages shall apply at the minimum
operating density of the insulating medium.
The disconnectors shall be equipped with auxiliary contacts as follows:

- 7 voltage free N.O. contacts (at least)

- 7 voltage free N.C. contacts (at least)

7.4 Busbar Disconnectors

For on load changeover of busbars in duplicate busbar stations the disconnectors
shall be interlocked so that it is not possible to parallel or disconnect two sections
of busbars by means of the busbar disconnectors unless a paralleled bus-coupler
circuit is already closed.

The busbar disconnectors shall have the ability to open and close the busbar
charging current as well as a small capacitive current and a small inductive
current. The very fast transient overvoltage (VFTO) generated when the
disconnecting switch opens and closes the busbar charging current shall not
damage the equipment, and the resulting transient voltage rise on the enclosure
shall not endanger personal safety.

In all other circumstances busbar disconnectors shall be interlocked so that their
respective circuit-breakers can only be connected to one set of busbars at a time.

The value of the rated bus-transfer current for disconnectors shall be 60 % of the
rated normal current, but limited to 4000A.

The busbar disconnectors shall be equipped with auxiliary contacts as follows:
- 7 voltage free N.O. contacts (at least)
- 7 voltage free N.C. contacts (at least)

7.5. Earthing Switches of low speed (maintenance earthing switches)

18



Earthing switches without making capacity, integral with disconnectors or
separately mounted shall function in such a manner as to provide an earthed
zone, permitting access for maintenance to circuit breakers, busbars, and all parts
of the main circuits. Earthing switches shall be electrically operated. They will be
used in conjunction with the circuit breaker, one at each side of the breaker.

The earthing switch, when in the closed position, shall be capable of carrying the
rated short time current (40 kA) for three seconds without the contacts to be
burned or to be melted.

Facilities integral with the earthing switch for primary current injection or low
voltage checks shall be insulated from earth and incorporate a detachable earth
strap.

The position of the earthing switch is to be indicated by a reliable indicating
device.

The maintenance earthing switches shall be equipped with auxiliary contacts as
follows:

- 7 voltage free N.O. contacts (at least)

- 7 voltage free N.C. contacts (at least)

7.6. High Speed Earthing Switches

High speed earthing switches shall be capable of sustaining for three seconds
the rated short circuit current (40 kA) of the switchgear. They shall be used in
conjunction with bus coupler (tie) disconnectors and the disconnectors of the line
or cable feeder. They shall also be used in conjunction with the O.H Line
disconnector. Power operated mechanisms shall be self locking in both open and
closed position.

High speed earthing switches shall be capable of interrupting induced currents as
may be necessary when used for grounding one out of two or more parallel
circuits.

Facilities integral with the earthing switch for primary current injection or low
voltage checks shall be insulated from earth and incorporate a disconnectable

earth strap.

The position of the earthing switch is to be indicated by a reliable indicating
device.
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The high speed earthing switches shall be electrically operated.

The high Speed earthing switches shall be equipped with auxiliary contacts as
follows:

- 7 voltage free N.O. contacts (at least)

- 7 voltage free N.C. contacts (at least)

7.7. Earthing Switch Operating Mechanisms.

High speed and normal speed earthing switch operating mechanisms shall be of
robust construction, carefully fitted to ensure free action and shall be unaffected by
the climatic conditions at site. Mechanisms shall be as simple as possible and
comprise a minimum of bearing and wearing parts.

All power driven earth switches shall include provision for manual operation. The
manual operation shall be carried out via rotary motion and metallic reduction gear
with a hand-handle which shall be removable. The electric control circuit shall be
placed automatically out of service when the hand-handle is inserted for the manual
operation. The parts of the handle which come in contact with the human hands
shall be covered with insulating material. The insertion of the removable hand-
handle to the housing shall be possible through an opening in the outer surface of
the housing of the operating mechanism. This opening shall be capable of being
secured with a padlock. The removable handle shall be kept inside the housing of
the operating mechanism.

Through the Local-Remote-Off control switch located at the LCC, the earthing
switch shall be able to be operated either locally or remotely. The “local” position
and in conjunction with two (2) push-buttons or a control switch, will be used to
control the earthing switch, from the LCC for maintenance purpose only. The
“remote” position shall be used to control the earthing switch from a remote place.

7.8. Current Transformers

Current transformers shall be included in the SFe switchgear for the various
circuits and shall comply with IEC61869-2.

The number of current transformers, the number of secondary windings of each
current transformer and the corresponding technical characteristics of its
windings (e.g. ratio, burden, accuracy class, etc) will be defined in the Inquiry.

In case separate terminal boxes are used for current transformer secondary
wiring, the identifying labels shall be fitted to the terminal boxes in a conspicuous
position but not on removable covers.
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Current transformers shall have a short time thermal primary current rating not
less than that of the associated switchgear (40 kA). The dynamic current rating
shall be 2,5X the rated short time thermal current. Secondary windings of each
current transformer shall be earthed at one point only through a link and wired
through the terminal blocks.

Magnetisation and core loss curves shall be provided for each type and rating of
current transformer.

The power frequency voltage withstand of the secondary windings shall be 3 kV
rms.

All secondary winding connections shall be brought out and connected by means
of separately insulated leads to a terminal board mounted in an accessible
position.

Current transformers for indication or metering shall have their secondary
winding earthed at the switchgear.

Secondary windings which are not loaded must be short circuited before the
transformer is energized.

The rated continuous thermal current of the current transformers shall be 1,2X
rated current.

The terminal designation of the primary and secondary windings shall be in
accordance with IEC61869-2.

7.9. Voltage Transformers

Voltage transformers (VTs) shall comply with IEC61869-3 and shall be included
in the SFs switchgear. The number of voltage transformers, the number of
secondary windings of each voltage transformer and the corresponding technical
characteristics of its windings (e.g. ratio, burden, accuracy class, etc) will be
defined in the Inquiry.

Voltage transformer secondary windings shall be earthed at the switchgear
through a link, which can be removed for insulation testing.

The rated voltage factors of the VTs shall be: 1,2 continuous

1,5 for 30 sec
The power frequency withstand voltage of secondary windings shall be 3 kV rms.
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A label shall be provided at the secondary terminal boards (boxes) clearly
indicating the connection required for each winding and/or ratio.

All secondary terminals shall be suitable to be wired with 4 mm? size conductors
furthermore, all secondary phase leads shall be protected by appropriate
explosion type fuses and the neutral leads by links.

The VT compartment shall be able to be disconnected/isolated for maintenance
reasons.

7.10. Surge arresters
If GIS surge arresters are requested to be installed in the GIS, these arresters

shall have to following characteristics.
The surge arresters shall be in accordance with IEC 60094-4, second edition:

a. Continuous Operating voltage, Uc :267 < Uc <289 kV rms
b. Rated voltage as defined in IEC60094-4,Ur :360 kV rms
c. Nominal discharge current (8/20 ps) :20 kA, peak
d. High current impulse withstand :100 KA, peak
e. Short circuit withstand capability 40 kA rms
f. Classification
-Class :Station
- Duty : High
-Thermal energy rating Wi 210 kJ/kV(Ur)
- Repetitive charge transfer rating Qrs .224C

g. Residual voltages

at 2 kA switching current impulse (>30/60 us)

(Switching Impulse Protection Level, SIPL) <772 kV,peak
h. Residual voltages

at 20 KA lighting current impulse (8/20 us)

(Lightning Impulse protection Level, LIPL) : <1020 kV, peak

The surge arresters shall be equipped with monitoring device, which will register
each current surge with time tag, count the current surges and measure the
resistive leakage current of the arrester. It will be suitably configured to register
also switching current surges. The time tagged switching current events will be
transmitted to the Substation Automation System. All necessary devices to realize
this will be provided by the Contractor.It is preferable that the surge arresters
compartment shall be able to be disconnected/isolated for maintenance reasons.
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7.11. Interlocking Facilities

Disconnecting devices, earthing switches, circuit breakers etc, shall be provided
with an interlocking system, which ensures safe operation of the equipment
under all service conditions.

Where mechanical interlocks are employed, they shall be effective at the point
where handpower is applied so that stresses cannot be transferred to parts
remote from that point.

Auxiliary control switches used in the electrical interlocking schemes shall be
arranged to ensure that the associated switching device is either in the fully open
or fully closed position (as appropriate ) before the interlocking circuit is
completed.

Circuit breakers shall be interlocked so that, except under maintenance
conditions, it is not possible to close a circuit breaker unless its associated
disconnector or disconnnectors is/are closed.

Disconnecting switches shall be so interlocked that they cannot be operated
unless the associated circuit-breaker is open except where on load transfer of
feeder circuits from one busbar to another where in this case the bus-tie
disconnectors can be closed providing the bus-tie breaker is closed and the
disconnector of the other bus-bar is also closed.

Earthing switches shall be interlocked such that they cannot be operated unless
their associated disconnecting switches are open.

7.12. Padlocks

Padlocks shall be provided on each item of substation equipment as detailed
below and shall be additional to any mechanical interlocking devices specified in
Chapter 7.1.12.

The following padlocks shall be provided:

(A) On the circuit breaker’s and disconnector’s manual hand crank
(B) On operating mechanism cubicle access doors.
(C) On air or gas system isolating valves in open or closed positions.
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Locks shall be designed, constructed and located on the equipment so that they
will remain serviceable in the climatic conditions specified without operation or
maintenance.

7.13. Operating mechanisms Cubicles and other electrical accessories

Circuit breakers, disconnectors and earthing switches operating mechanisms,
which contain auxiliary control switches and associated relays, control cable
terminal blocks, and other ancillary equipment shall be accommodated in
sheet steel vermin proof cubicles. The cubicles shall free-standing with front
access, and shall be equipped with anti condensation heaters controlled by
thermostat and interior lighting.

Cubicles shall be of rigid construction. Access to all compartments shall be
provided by either removable panels or doors. All fastening shall be integral with
the panel or door and provision shall be available for locking. Doors and panels
shall be fitted with weatherproof sealing material suitable for the climatic
conditions specified. Cubicles shall be well ventilated through vermin-proof
louvres. Enclosure classification shall be a minimum of IP42 as per IEC 60529.

The arrangement of equipment within cubicles shall be such that access for
maintenance or removal of any item shall be possible with the minimum
disturbance of the associated apparatus.

Other electrical accessories installed on the GIS (e.g. SF6 density switches, etc)
shall also have classification at least IP42 as per IEC 60529.

7.14. Control and Indications

The GIS switchgear shall be capable of being controlled from the following
positions:

- From operating mechanisms cubicles located nearby the equipment such as
CB, D/S and E/S and with indications and mimic diagrams.

- From the HMI center located in the substation control room - control of circuit
breakers, disconnectrors and earthing switches where power operated, with
position indication in each instance.

- Remote IPTO’s transmission dispatching center - control of circuit breakers
and disconnectors and position of earthing switches.

- Remote IPTO’s distribution dispatching center, (if applicable)-Control of

150/20 kV transformers and 20 kV equipment.
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7.15.

7.16

7.17.

7.18.

Auxiliary Switches and Contactors

Circuit breakers, disconnectors and earthing devices and circuit selector
disconnectors shall be provided with suitably rated auxiliary switches and
contactors, where necessary, to relay circuit information for the purpose of
control and circuit supervision at the substation control room and protection,
indication, metering as required. In addition, two normally open and two normally
closed auxiliary switches of the same type and rating as those specified above
shall be provided as spare items on each equipment.

SFe—to-cable bushings

The SFs —to-cable bushings shall be suitable for vertical or horizontal or under
angle connection to single-phase 400 kV cables. Bushings shall generally be in
accordance with IEC 60137 where applicable. The connection of the terminations
with the bays shall be designed in such way so that if a malfunction of a 400 kV
cable/ termination occurs, it won't create any other problems to the neighboring
terminations (sealing-ends) or cables. All the necessary equipment for the
connection of the 400 kV cables to the GIS bay must be part of the supply. The
remaining technical data of the cables will be given in the inquiry.

SFe—to-cable bushings of type “plug-in” should be in accordance with IEC 62271-
209.

SFe -to-air bushings

Outdoor bushings for connections to external conductors shall be provided where
needed. Bushings shall be in accordance with IEC 60137 where applicable.

Creepage distances for the insulators of outdoor bushings fitted to the SFe
switchgear and for insulators for other external equipment shall be at least 10500
mm.

Outdoor bushings must be capable of withstanding cantilever pull due to the
external connection. Factors of safety of 2.5 minimum shall be applied.

Types of GIS bays

Each Substation of the Inquiry shall be made up by a different combination of GIS
bays. Types of GIS bays commonly used in Substations are :
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- Overhead Transmission line feeder bay

- Cable/reactor feeder bay

- Transformer feeder bay

- 400/150/30 kV Autotransformer feeder bay

- Power Plant Unit feeder bay

- Bus Coupler bay

- Bus Section bay

The types and numbers of the components included in each bay, as well as the
structure of each bay shall be given in the Inquiry or Contract.

8. Tests

8.1. Type tests
The following type tests shall be carried out on a complete single-pole or three
pole functional unit of a switchgear bay (including at least a Circuit Breaker,
Disconnectors and Earthing Switches and High Speed Earthing Switches) :

a) Tests to verify the insulation level of the equipment and dielectric tests on
auxiliary circuits.

b) Tests to prove the radio interference voltage (RIV) lever (if applicable)

c) Tests to prove the temperature rise of any part of the equipment and
measurement of the resistance of the main circuit

d) Tests to prove the ability of the main and earthing circuits to carry the rated
peak and the rated short-time withstand current

e) Tests to verify the making and breaking capacity of the included switching
devices

f) Tests to prove the satisfactory operation of the included switching devices
g) Tests to prove the strength of enclosures
h) Verification of the degree of the enclosure

i) Gas tightness tests
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j)  Electromagnetic compatibility tests (EMC) (If applicable)

k) Additional tests on auxiliary and control circuits

[) Tests on partitions

m) Testes to prove the satisfactory operation at limit temperatures

n) Tests to prove performance under thermal cycling and gas tightness on
insulators

o) Corrosion test on earthing connections (if applicable)

Concerning the VTs of an OHL switchgear bay, the following type tests shall be
carried out in accordance with IEC 61869-3 standard:

1. Temperature rise test

2. Short — circuit withstand capability test

3. Radio interference voltage measurement

4. Determination of errors.

Concerning the CTs of an OHL switchgear bay, the following type tests shall be
carried out in accordance with IEC 61869-2 standard:

1. Short — time current tests
2. Temperature rise test
3. Determination of errors

Type test certificates for all type tests of this hereby technical description for a
complete bay can be accepted instead of actual testing. For this reason, test
certificates can be submitted along with the technical offer. If the submitted type
tests certificates are found not to be satisfactory, or test certificates are not
submitted then the eventual supplier shall carry out these tests without any cost
for IPTO S.A.

Special Tests

The following dielectric tests will be performed on a typical GIS bay
(CB,DS,ES,HSES), which will be part of the delivery, on the presence of IPTO’s
inspector, only if the corresponding type test certificates are not accepted by
IPTO or are older than fifteen (15) years from the tender date. For test certificates
up to 15 years old, the manufacturer should establish that changes made either
on construction or installation, during this period, do not influence the result of the
corresponding test.
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e Lightning impulse test (dry) with both polarities, according to IEC 60060-1.
The tests will be performed on a full bay of typical composition, for open
and close position.

e Dielectric tests across open switching devices, following the preferred
method. The tests will be performed on a full bay of typical composition,
for open and close position.

The following tests will be performed on a sample of each partition or internal
support insulator, only if the corresponding type test certificates are older than
eight (8) years from the tender date or not existing. For test certificates up to 8
years old, the manufacturer should establish that changes made either on
construction or installation, during this period, do not influence the result of the
corresponding test.

e Thermal cycle test, according to ¢l.6.106.2 of IEC 62271-203:2011

e Tightness test (only for partitions)

a.2 Routine tests

For routine tests new SFe in accordance with IEC60376, or used SFe in accordance with
IEC60480, can be used.

The routine tests shall be performed on all components of a substation. Depending on
the nature of tests, some tests may be performed on components, transport units or on
the complete installation. The routine tests ensure that the product is in accordance with
the equipment on which the type test haw been carried out.

The following routine tests shall be carried out:
a) Dielectric test on the main circuit
b) Tests on auxiliary and control circuits
c) Measurement of the resistance of the main circuit
d) Tightness test
e) Design and visual checks
f) Pressure tests of enclosures
g) Mechanical operation tests
h) Tests on auxiliary circuits, equipment and interlocks in the control mechanism

i) Pressure test on partitions
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The tightness test on the complete GIS bay, including all available gas
compartments (e.g, VTs, surge arresters, etc), shall be performed according to the
cumulative method, following IEC 60068-2-17, Qm test, method 1. For the other
components or transport units, the test will be performed according to the probe
method, following IEC 60068-2-17, Qm test, method 2. The tightness coordination
chart (TC chart), including leakage rate and time between replenishments, will be
prepared by the manufacturer and submitted to IPTO’s inspector.

On the VTs of an OHL switchgear bay, the following routine tests shall be carried out
in accordance with IEC 61869-3 standard:
1. Verification of terminal markings
. Power — frequency withstand tests on primary winding
. Partial discharge measurement
. Power — frequency withstand test on secondary winding
. Power — frequency withstand tests between sections of
secondary winding.
6. Determination of errors.

a b OWDN

On the CTs of an OHL switchgear bay, the following routine tests shall be carried out

in accordance with IEC 61869-2 standard:

1. Verification of terminal markings

. Power-frequency withstand test on primary winding

. Partial discharge measurement

. Power-frequency withstand test on secondary windings

. Power- frequency withstand tests between sections of primary and secondary
windings

. Inter-turn overvoltage test

. Determination of errors (This test shall be performed after the previous six tests)

a b WOWN
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a.3 Tests at site

After installation, and before put into service, the GIS shall be tested in order to check
the correct operation and the dielectric integrity of the equipment according IEC 62271-
203 par. 10.2.

These tests and verifications comprise:

- dielectric tests on the main circuits after the final and complete installation of the

whole GIS system, according IEC 62271-203 par. 10.2.101, PROCEDURE B.
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9.

Simultaneously, partial discharge measurements will be carried out. Values of test
voltages and partial discharge measurements should be in accordance with Table 6
and 7 of the above Standard,

dielectric tests on auxiliary circuits and control circuits,

measurement of the resistance of the main circuit,

Check for good performance and operation for all the CBs, Disconnectors, Earthing
switches etc, with measurement of the response time.

Check for SF6 leakage. The method and the measuring instruments used should be
suitable for detection of a percentage of leakage at least equal to the guaranteed
value per year (as it is determined at the “Special Terms” of the Contract).

To ensure minimum disturbance, and to reduce the risk of moisture and dust
entering enclosures and thus preventing correct operation of the switchgear , no
obligatory periodic inspections or pressure tests concerning the enclosures are
specified or recommended when the gas-insulated substation is in service.
Reference shall be made in any case, to the manufacturer’s instruction book.

Nameplates and Markings

The GIS and all its operating devices shall bear legible and easily accessible
nameplates which shall contain at least the following data (according to IEC

62271-203):

e Name of manufacturer

e Year of manufacture

e Type and serial number

e Rated voltage (kV)

e Rated lightning impulse withstand voltage (kV)
e Rated switching impulse withstand voltage (kV)
e Rated power frequency withstand voltage (kV)
e Rated frequency (Hz)

e Rated current of equipment (A)

e Rated current of busbars (A)

e Rated short-time withstand current (kA)

e Rated peak current (kA)

e Rated duration of short-circuit (s)

e Rated short-circuit breaking current of circuit breaker (A)
e Rated duty cycle of circuit breaker

e SFe pressure at 20° C (bar) for all modules

e Weight of required SFs for the bay
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10.

e Weight of bay including SFs
e Standards according to which the bay has been manufactured

After placement of the order, the respective texts shall be submitted for approval.

At the front of the bay a removable plate shall be placed whereon the Seller will
engrave the name of the bay (e.g. overhead line, etc.).

Plates shall be also placed near the handles showing the positions ON-OFF as
well as their respective direction of movement.

Inspection, Maintenance, Repair, Extension and Accessibility Requirements

The contractor will guarantee the following:

1.

For routine inspections, all elements shall be accessible without removal of
supporting structures. The removal of individual enclosure parts or complete
switchgear bays shall be possible without disturbing the neighbouring bays.

Routine maintenance of external parts of the switchgear including instrument
transformers shall not be necessary at intervals of less than 5 years.

The maintenance intervals of the circuit breaker shall not be less than 15 rated short
circuit current interruptions, or 2000 rated current interruptions or 20 years operation
whichever is earlier. Maintenance activities shall comprise only simple inspections
and no exchange of parts or complex adjustments.

Checking the contact condition of the interrupter unit of the circuit breaker shall be
possible without disturbing any other gas compartment and without interrupting any
hydraulic piping. It shall be possible to safely replace the interrupter contacts of the
circuit breaker even while the remaining switchgear is "live". The circuit breaker
enclosure shall have provisions for easy withdrawal of the contact assembly. This
procedure shall not involve the removal or dislocation for neighbouring bay
enclosure parts. The removed interrupter assembly shall be easily and safely
accessible for inspections and possible repairs.

Each bay shall be equipped with two buffer chambers between the busbar
disconnector compartment and the circuit breaker compartment in order to ensure
the uninterrupted operation of the two busbars in case of maintenance or repair of
the bay. The adjacent bays shall continue to operate uninterrupted.
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. In case of bays attached to Line bays (such as Shunt Reactors or Cable line bays), a
buffer chamber shall be foreseen between the disconnector and the circuit breaker
of the attached bay, to ensure the uninterrupted operation of the main bay, during
maintenance or repair.

. Two busbar buffer chambers with transversal insertion shall be foreseen at both
sides of selected bays (as they are defined at the Inquiry) in order to ensure the
uninterrupted operation of the bay, during maintenance or repair of the busbar
disconnector compartment of the adjacent bays.

. In case of future extension, a disconnector with earthing switch compartment and a
buffer chamber shall be foreseen at the end of the busbars (at the extension side) in
order to ensure the adjacent to the extension bay shall operate uninterrupted and the
secure execution of the High Voltage Test.

. No work is allowed next to gas compartments at rated pressure either energized or
de-energized.

Packing and Transport

11.1. General Packing

The equipment shall be delivered as completely assembled as possible. The
packing shall include at least the following:

a. Wooden frames protecting all the edges from blows and impacts during
transport and shipping. Each side shall be also protected by x-planks.

b. Plastic wrapping shall protect the equipment from moisture, dust etc.

c. The flat surfaces shall be protected from mechanical stresses by means of
corrugated cardboard lining or plastic lining with air inclusions or sheets of
volume expanded polystyrene placed inside the plastic wrapping.

The delivery shall be complete. All the components, devices, end-boxes, wirings
etc. as well as every removable element must be fitted on the respective bay or
packed with it, taking care that no damage or injury would arise during transport.

11.2. Shock Recorders for Transport
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12.

One shock recorder will be provided and installed on each major switchgear
assembly or part (such as Circuit Breaker, Current Transformer, Voltage
Transformer etc.) by the manufacturer, in order to record all horizontal and
vertical impacts suffered during transport from factory to site.

The shock recorders will be of digital type and they will include GPS and time
tagging of the recordings. They will be SMT HYBRID — MONILOG ENDAL or
SHOCKWATCH - SHOCK LOG 298 or MESSKO - CARGOLOG or of an
equivalent type, subject to IPTO’s approval.

The alarm limit of shock recorders will be set below 5g acceleration,

The recorder is to be operative from the time of packing to unpacking on site, in
order to provide an uninterrupted record of all registered data. The recorder is to
be suitably sealed so that only IPTO’s authorized personnel shall collect the
registered data upon arrival at site. An appropriate manual shall be supplied to
the Purchaser.

Documents

12.1.Documents to be submitted by the bidder

The Supplier shall, together with his offer, submit in three copies all documents
with information necessary for the evaluation of the bids, such as certificates,
drawings, technical leaflets etc. The information shall indispensably comprise the
following:

1. Drawings of the switchgear complete with the components (circuit breakers,
isolators, earthing switches. current transformers etc), outline dimensions,
weights and other data which may be needed for the installation of the
switchgear under the given service conditions.

2. Technical leaflets for all types of bays, modules and accessories (circuit
breakers etc.).

3. Preliminary outline drawings of the offered GIS
4. Single-line diagram of the offered GIS

5. A gas compartment diagram where the different gas compartments are clearly
defined

6. Complete description of all interlocks employed

7. Complete description of all high speed earthing switches used and their
location in the GIS.
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8. A table comprising all technical data of the individual devices of the bays

10.

11.

offered. Such particulars shall be supported by corresponding information

prospectuses of the manufacturer of these devises or by relevant test

certificates.

Detailed information on the constructional characteristics of the switchgear.

Finally the Manufacturer shall furnish detailed information of any deviation of

the material offered from the requirements of this technical description, if not
mentioned in the above paragraphs.

Bidders are required to answer all items of Annex C. Failure to comply will

result in ejection of the offer.

Furnishing the above information is mandatory for the Manufacturer. It is
recommended that the data requested shall be given clearly, a mere affirmative or
negative reply will not be sufficient. Bids not comprising all the foregoing data will
be rejected.

In case of no mentioning of any differences, the material will be considered to
comply with the Technical Description.

12.2. Documents submitted by the contractor

1.

2.

3.

After placement of the order, the Seller shall submit for approval four (4) sets
of detailed outline, schematic and wiring drawings.

The Seller shall submit, at least one month before the inspection notice, four
(4) sets of detailed instructions for installation, operation and maintenance of
the equipment.

Any delay in submitting the above drawings and instructions owing to the
Seller will be regarded as a delay in execution of the contract.

13. Spare Parts

a.

The spare parts included in the “Table of Essential Spare Parts (L-1)” of the
Inquiry shall be delivered together with the bays. The cost of these spare
parts shall included in the economic offer.

If the Seller considers some additional spare parts should be offered, he
should include them in the separate list of “Table of Recommended Spare
Parts (L-2)” of the Inquiry. The Purchaser shall determine during the contract
signature which of these spare parts, if any, and in what amount will be
included in the order.

14. Warranty

34



The contractor must provide a warranty of the three (3) years beginning from the
date of delivery of the GIS for any damages by faulty design or by unreliable
components or by combination of the two.

Table of Essential Spare Parts

Essential Spare Parts Unit Qty

Circuit breaker pcs 1

One current (single phase)
transformer of each type pcs 1

One voltage (single pole)
transformer of each type pcs 1

Sets of breaker contacts, closing
and tripping coils and contactors  sets 1

Sets of valves, gas filters, gas
seals sets 2

Disconnectors & earthing switches
of each type pcs 1

Disconnectors & earthing switches
contacts set and operating

mechanism of each type pc 1
Gas monitor for switchgear pc 1
SFe-Sealings pc 2
SFe —to-air bushings pc 1
SFe—to-Cable bushings pc 1
Bursting disks pc 2
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Operating mechanism of the
circuit breaker

pcC
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ANNEX A
REQUIREMENTS FOR OUTDOOR INSTALLATION

If the GIS will be installed outdoors, the following changes will be applied to the present
specification:

In par. 3, the ambient temperature range will be changed from -5 °C = 40 °C to -
25°C + 40 °C.

In par.3, the corrosivity category of the atmosphere will be changed from C3 to
C4.

In par.7.1.1.10 an additional requirement for weatherproof housing of the
operating mechanism fixed on the base frame of the breaker.

In par.7.13, the weatherproofing of all operating mechanisms and cubicles
installed outdoors will be changed from P42 to IP54. Especially for Local Control
Cubicles, an inspection window for the mimic diagram shall be foreseen. In
par.8.1, the following tests will be added to the special tests, performed on a
typical GIS bay of the delivery, only if the corresponding type test certificates are
older than eight (8) years from the tender date or not existing:

o |IP degree verification (IP 54) according to IEC 60529 for all control and
signaling boxes and for all accessories (instruments, sensors, etc.).
Additionally weatherproofing test on a full bay of typical composition,
according to IEC 62271-1, Annex C.

o IK degree verification (IK 10) according to IEC 62262 for all control and
signaling boxes.

o Tightness test and mechanical tests according to IEC 62271-203, par. 6.8
and 6.102 for limit temperatures -5° C and +50° C.

o Solar radiation test according to IEC 60068-2-5, procedure B, for the
partitions and all accessories (instruments, sensors, etc.), which are
exposed to solar radiation.
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ANNEX B

ONLINE PARTIAL DISCHARGE MONITORING SYSTEM IN GIS/GIL

1. General

Partial Discharge Monitoring system (PDM) shall be supplied for UHF online monitoring
of Partial Discharge (PD) in GIS/GIL. The contractor shall be responsible for the design,
supply, delivery, installation, site testing and commissioning of the complete PDM
system.

On the GIS/GIL, a partial discharge monitoring system (PDM, the System) shall
continuously collect partial discharge data using UHF technique from the monitored
couplers (sensors). The partial discharge data shall be stored locally and transferred
automatically to a remote location at intervals. The users must be able to access the
data through web and client-server interfaces.

The System shall be able to indicate to the operator at a remote location (e.g.
headquarters, maintenance/operation centre etc. through SMS, e-mail or mobile app)
when the transferred data indicates partial discharge behaviour which requires his
attention. On receiving such an indication, the operator shall be able to retrieve and
display partial discharge data from the coupler concerned to enable him to decide on
action to be taken.

The remote access to PDM system must be provided via separate web access, based
on TCP/IP, through the server located at IPTO’s data centre.

The partial discharge data shall be displayed in a way that allows the operator to
recognise the type of defect present and indicate an increase in severity (trend
analysis). It shall be necessary to be able to recognise signals from partial discharges,
switching operations and external sources of interference. Automatic classification of
PD through Expert System shall be provided. Access to partial discharge data and
System administration functions shall be protected by password.

2. Specification for Internal Couplers

The GIS must be fitted with internal UHF PD couplers. PD couplers must be fitted in a
way that GIS meets sensitivity according to CIGRE Guide no 654 “UHF partial
discharge detection system for GIS: Application Guide for Sensitivity verification”
at every place in the GIS/GIL (5pC or better). Specification of PD couplers supplied and
installed in GIS equipment by contractor shall be as below:

e The coupler shall be passive, maintenance free antenna type. The optimum
number of couplers will be decided based on the electrical single line diagram
and the physical layout of GIS in order to meet CIGRE sensitivity verification
(minimum detection level of 5 pC anywhere in GIS) It is the obligation of GIS
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manufacturer in cooperation with PD monitoring system vendor to ensure that PD
sensors layout achieves in practice through the verification procedure and steps
described in CIGRE Guide no 654 the required sensitivity. The sensitivity will be
verified on site during SAT. In specification/tender phase the proposed PD
sensor layout will be submitted for reference reasons only. The sensor position
selection will be justified based on rules and /or previous experience from SATs
and laboratory testing.

e The coupler shall be sensitive between 200 to 2000 MHz frequency

e Internal PD coupler shall meet the following sensitivity levels (tested using a
GTEM horn)

e The internal dimensions of UHF PD sensors must be of the same order as the
wavelengths pf the measured frequencies

e Working temperature range: -25° C to +120° C

e Maximum working humidity: 100%

¢ |P rating: IP54

¢ UHF Connection shall be of N Type with an impedance of 50 or 75 Q (Ohm)

e The PD calibrator (PD pulse injection equipment) shall be provided along with the
system

e Contractor shall have supply record of supplying barrier couplers for at least three
(3) GIS projects with minimum total fifteen (15) bays configuration

. Specification for Partial Discharge Monitoring System (PDM)

The online PD monitoring must be equipped with following key features:

e Meet sensitivity according to CIGRE TF15/33.03.05 and CIGRE Guide
No.654 at every place in the GIS/GIL (5 pC or better) will be verified as part of
site sensitivity tests.

e Continuous real-time measurement and PD analysis; not multiplexed data
collection.

e The system shall have individual channel control.

e Node data connection must support both Copper Ethernet and Multi-Mode
Fibre Optic.

e Node communication must be by Ethernet, scalable, industrial standard
between data nodes central server. The system shall have capability to
support 500 UHF sensors or more.

e Each UHF node will support a minimum of 6 continuously active input UHF
Channels and 1 UHF noise channel.

e Support Simple Network Time Protocol (SNTP).

e Fixed broadband monitoring (bandwidth >=1 GHz)
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Historical PRPD over 5, 10 or 15 minutes recording period (software

selectable).

Minimum noise detection and suppression facilities:

- Smart Gating with external type noise antenna.

- Artificial Intelligence Software detection package. Artificial Intelligence
and Neural Network based pattern recognition algorithms should be
conditioned over an extensive real PD pattern database.

UHF Signal classification (5 pattern types or more) for GIS/GIL by an Expert

System and the analysis result shall be clearly indicated to the operator. The
PDM System shall combine Artificial Neural Networks (ANNS), Genetic
Algorithms (GAs) and Fuzzy logic.

The PDM System shall be able to discriminate between partial discharge
sources, external interference and transients, resulting from switching
operations of the high-voltage equipment.

PD Alarm setting module for configuration of all PD alarms within substations.

Ability to call and display, within Application software, 2-Dimensional GIS
Schematics showing spatial relationship between couplers in the GIS/GIL.
Ability to select standard and high resolution sampling, 8 or 10 bits and 64 or
256 samples per 50 Hz power cycle.

The System shall be capable of synchronizing, capturing and displaying PD
data for a power test frequency in the range 40 Hz+=150 Hz (or wider range).
The System shall be capable of operation during HV testing of the GIS/GIL.
The PDM System shall be designed to operate from substation auxiliary
supplies. Failure of auxiliary supply to the System shall be sensed and
alarmed by the System.

The System application software shall incorporate function for the complete
recording of PD activity during GIS/GIL HV tests. The function shall allow
complete review of PD activity during or after the test.

PD source localization using the time-of-flight (TOF) techniques is desirable.

The System shall have a PC at a headquarters location with remote
application software which can automatically support remote accessing for up
to 250 substations.
The PDM Supplier shall have a proven history of operation at a minimum of
five (5) independent substations, each for a minimum of three (3) years. In
the tender proposal the tenderer shall provide following information history
and be prepared to support those claims with reference from the respective:
- Complete List of same PDM system type installations indicating for each

installation:

» Year of installation

= Country and End-user

» GIS/GIL Voltage level
- End-user Reference letters (at least two).
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The System shall be sensitive to partial discharge signals throughout the
frequency range 300 MHz — 1200 MHz. However, it is recognised that in
some cases the use of filters may be necessary to reduce the sensitivity of
the System at certain frequencies to signals arising from telecommunications
and other external sources. The system shall provide flexibility to select
following frequency ranges without adding separate hardware filter (indicative
frequency ranges):

- 300 MHz to 800 MHz

- 300 MHz to 1200 MHz

- 440 MHz to 800 MHz

The System shall have a signal sensitivity of up to -80 dBm.

History data shall be recorded every 1.5, 5, 10 or 15 minutes (indicative time
software selectable). History plots shall be capable of being displayed over a
period of 1 year.

The HMI system shall be equipped with Relational Database Management
System (RDBMS) which is:

- Microsoft ODBC (Open Database Connectivity) specification compliant.

- ANSI 92 SQL (Structured Query Language) compliant.

Both the substation and Headquarters shall allow the data from no less than
six coupling devices to be displayed simultaneously, such that data from
different couplers at different times may be displayed.

Data shall be displayed in the following formats (indicative):

- 3 dimensional oblique, snapshot and real time

- 2 dimensional point on wave; both amplitude and discharge rate

- PRPD online and historical

STT (short term trends)

- 24-hour summary

PDM system shall have dynamic range up to 70 dBm for at least 10
frequencies between 300 MHz to 1200 MHz to enable display of PD signals
with varying amplitude. The trending shall support showing amplitude with
varying ranges of PD signals (-15 dBm to -75 dBm or better).

The Headquarters shall include a data synchronization function that shall
allow any missing data to be downloaded from any substation for a period of
up to one year.

System shall record switching transient generated by CBs (Circuit Breakers)
and disconnectors. (Optional analysis of switching patterns).

The PDM system shall have capability to expand into complete GIS condition
monitoring systems. It shall support integration with SF6 leakage monitoring
system and Breaker Condition Monitoring system. It shall support industry
standard protocols, IEC61850for data integration with the monitoring systems.
In case IEC 61850 is not implemented throughout the substation control
network, Modbus and DNP3.0 protocols are also accepted. The additional
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condition monitoring system is not part of the scope of the current technical

description.

The System shall be type tested by independent accredited test house to
following IEC standards for EMC & Environmental for use within EHV

substations.

Standard Description

ES BN 55022 (CISPR22)
IEC 60068-2-1
IEC 60068-2-2
IEC 60068-2-6
IEC 60068-2-27
IEC 60068-2-56
IEC 60255-5
IEC 61000-4-2
IEC 61000-4-3
IEC 61000-4-4
IEC 61000-4-5
IEC 61000-4-6
IEC 61000-4-8
IEC 61000-4-9
IEC 61000-4-10
IEC 61000-4-12

Conducted emissions

Low temperature

Dry heat

Vibration

Shock

Damp heat

Dielectric withstand
Electrostatic discharge
Radiated immunity

Fast transient

Surge

Conducted immunity

Power frequency magnetic field
Pulsed magnetic field

Damped oscillatory magnetic field
Damped oscillatory wave
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ANNEX C

420 kV SFs GAS INSULATED METAL-ENCLOSED SWITCHGEAR (GIS)

INFORMATION BY SELLER

1. Applied standards e e
2. Manufacturer e
3. Type PP
4. Rated voltage P
5. Operating voltage e
6. Rated frequency e

7. Rated power frequency withstand voltage (1 min-50 Hz)
- Phase to earth and between phases ...
- Across open switching device
and/or isolating distance e

o

Rated lightning impulse (1,2/50 us) withstand voltage

- Across open switching device
and/or isolating distance e e e

9. Rated switching impulse withstand voltage
- Phase-to-earth and across open switching

AeVICE
- Between phases e
- Across isolating distance e

10.Permissible partial discharge intensity for
cast resin at 1.2 x Ur kV/~/3 e

11. Rated normal current

- O.H line bays e e
- cable feeder bays e
- busbars e
- bus coupler e

12. Rated short-time withstand current for
main and earthing circuits P



13. Rated peak withstand current for main
and earthing circuits

14. Rated duration of short circuit

15. Anticipated loss of gas (per year and
compartment)

16. Auxiliary sources of supply
D.C.
A.C.

17.Circuit breaker:

. Rated normal current

Rated short-circuit breaking current
- rms value of A.C. component

- percentage of D.C. component

. Rated transient recovery characteristi
rated short-circuit breaking current

-First-pole-to-clear factor (phase factor)

-Rated transient recovery voltage
- Rate of rise of recovery voltage

-Rated transient recovery voltage
- Rate of rise of recovery voltage

. Rated transient recovery characteristi

-First-pole-to-clear factor (phase factor)

-Rated transient recovery voltage
- Rate of rise of recovery voltage
Rated short-circuit making current
Rated short-circuit duration

Rated operation cycle

S Q

j- Is the C.B. able to interrupt overhead

cs for terminal faults corresponding to 100%

Rated transient recovery voltage for out-of-phase
-First-pole-to-clear factor (phase factor)

cs for short-line faults

Has the C.B. shunt reactor load switching
capability according to IEC 62271-1107?

line
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charging currents of 400 A, with class C2
acc. to IEC 62271-1007? e

k. Is the C.B. able to interrupt capacitive
cable charging currents up to 400 A with
class C2 acc.to IEC62271-1007? e

I. Mechanical endurance class e

m. Maximum interrupting time
- at 100% of the rated breaking capacity :..........cooiiiiiiiiii
- at 10%, 30%, 60% of the rated
breaking capacity P

n. Operating time diversion between breaker
poles and between breaks of each pole ...
o. Number of tripping and closing COilS ... ..o
p- Supply voltage for tripping and closing
coils e e
q. Tolerances of the supply voltage of the
tripping coils e,
r. Tolerances of the supply voltage of the
closing coil e
Number of free N.O. contacts e
Number of free N.C. contacts e
Rated short-time withstand current e
Rated peak withstand current e e e,
. Can the breaker be operated without the
use of the DC auxiliary supply voltage? @........coriiiii e,
How many interrupting chambers
per phase has the C.B.? e

g0

x

18.Disconnectors :

a. Rated current e e aaaae

b. Rated short-time withstand current e

c. Rated duration of short circuit e
d. Mechanical endurance class e
e. |s a manual emergency operation

provided? e



f. Number of free N.O. contacts e e,

dg. Number of free N.C. contacts PP

19.Earthing switches:

a. Rated short circuit current e e
b. Rated short circuit duration e e
c. Number of free N.O. contacts P
d. Number of free N.C. contacts e e aaeeaaas

20.Current transformers :

a. Ratio e et
b. Class (per winding type) s
c. Rated burden (per winding type) e
d. Short time thermal current rating Ot
e. Dynamic current rating e
f. Rated continuous thermal current e
g. Power frequency withstand voltage of

secondary windings e,

21.Voltage transformers :

a. Ratio e e e
b. Class (per winding type) e
c. Rated burden (per winding type) e
d. Rated voltage factor
- continuous e e
-for30 s e e

e. Power frequency withstand voltage of

secondary windings T

22.Surge arresters :
a. Continuous operating voltage Uc e e

b. Rated voltage Ur PP



Nominal discharge current (8/20 US)  f..eieiiiiiiii
High current impulse withstand e

Short circuit withstand capability e
Class e
Duty e

Designation PP

S @ ™o a0

Thermal energy rating Wth e e

j- Repetitive charge transfer rating Qrs ... ..o
k. Residual voltage at 2 kA switching

current impulse (>30/60 us) (SIPL) oo
. Residual voltage at 20 kA lighting

current impulse (8/20 ps) (LIPL) e

23. Total weight of the offered GIS PP
24. Total weight of the SF6 inthe offered GIS:..............co i,

25. Weight of each bay of the GIS e

26. Are any high speed earthing switches
used in the offered GIS? e

27. If the answer to question No0.26 is yes,
then indicate location of these high

speed E/S within the GIS e

28. Design pressure of the enclosures
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a. Circuit breaker -
b. Other compartments .

29. Operating pressure of the pressure relief devices

a. Circuit breaker
b. Other compartments

30. Type test pressure of the enclosures

a. Circuit breaker
b. Other compartments

31. Routine test pressure of the enclosures

a. Circuit breaker
b. Other compartments

32. Alarm pressure

a. Circuit breaker
b. Other compartments

33. Minimum functional pressure

a. Circuit breaker
b. Other compartments

34. Is each gas compartment equipped with:

- Pressure relief device? .
- Absorber of moisture? -
- Density switch? .
35. Type of material of the enclosures o’

36. Type of material of the air bushings ’

37.Creepage distance of the insulators
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of outdoor bushings :

38.Length of O.H.L. bay, cable bay,
autotransformer bay, bus coupler bay

reactor bay and bus section bay

39. Width of O.H.L. bay, cable bay,
autotransformer bay, bus coupler bay

reactor bay and bus section bay

40. For each bay indicate clearly where are

high speed earthing switches needed :
41.1s the GIS design according to §10? :
a. Manufacturer .

b. Is it according to Annex A of TD-857? ..

42.1s an online Partial Discharge

Monitoring (PDM) system offered? -

a. Manufacturer /Type
b. Does it comply with all the design
requirements set forth Annex B of TD-857?
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c. Sensor layout provided? e
d. Is a relevant technical leaflet provided,
confirming the required functionalities set forth in Annex B of TD-29?
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TECHNICAL SPECIFICATION

340/170/170 MVA, 400/33/33 kV
THREE-PHASE OIL-IMMERSED TRANSFORMER
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1. SCOPE

The scope of the present specification isto describe technical requirements regarding
the design, construction and testing of a three - phase, 400/33/33kV transformer rated
at 340/170/170 MVA. The transformer will be equipped with an on-load tap changer
(OLTC).

1.1 Standards

The transformer will be manufactured and tested according to (a) the latest
edition of IEC 60076 Standard, (b) EU Regulation 548-2014 & 1783-2019 (Tier-2).

The transformer and equipment related to them as tap-chargers, bushings,
outdoor cubicles for tap changer motor control, auxiliary circuits, raw material,
tank, windings, etc. shall be designed, fabricated and tested according to the
relevant IEC standards.

IEC 60076 Power Transformers (all parts)

IEC 60214 On-load tap changers

IEC 60137 Insulated bushings for alternating voltages
above 1000 V

IEC 61869-2 Current transformers

IEC 60296 Fluids for Electrotechnical Applications - Unused
mineral insulating oils for transformers and
switchgear

IEC 60034 Rotating electrical machines (e.g. for cooling fans
motors)

VDE 0101 Erection for power installations > 1000 V

IEC 60364 Low-voltage electrical installations

IEC 60270 High-voltage test techniques - Partial discharge
measurements

IEC 60947 Low voltage switchgear and control gear

IEC 60616 Terminal and tapping marking for power
transformers

IEC 61181 Mineral oil-filled electrical equipment -
Application of dissolved gasanalysis (DGA)to
factory tests on electrical equipment

IEC 61558 Safety of power transformers, power supplies,
reactors and similar products




1.2 Use

The transformer will be installed for the transformation of the power production
units' injected power from 33KV level to 400KV network voltage level.

1.3 Electrical System Characteristics

400KV NETWORK

Basic Insulation level

1550KV (peak)

Power frequency withstand voltage (1min)

680KV (r.m.s.)

Switching impulse withstand voltage (1min)

1 Nominal Voltage 400KV
2 Maximum Operating Voltage 420KV
3 Minimum permissible operating voltage 380KV
4 Number of phases 3

5 Short Circuit level 40KA
6 Short Circuit duration 0.5s
7

8

9

1175KV (r.m.s.)

10 | Nominal frequency 50Hz
1 Varla_tl_ons of nominal frequency (normal 49,85 Hz - 50,15 Hz
conditions)

12 | Available auxiliary D.C. supply voltage 220V D.C

. . 3-ph, 4-conductors,
13 | Available auxiliary A.C. supply voltage 230/400V
14 | Method of earthing (grounding) Effectively earthed
15 | Ratio Zo/Z+ range 1-3




33KV NETWORK
1 |[Nominal System Voltage 33KV
2 |Maximum Operating Voltage 36KV
3 |Number of phases 3
4 |Short Circuit level 20KA
5 |Short Circuit duration 1s
¢ |Basic Insulation level 250KV (peak)
7 Power frequency withstand voltage 95KV (r.m.s.)
{Imin)
§ |Nominal frequency 50Hz
. . Earthed neutral
9 |Method of earthing (grounding) (via resistance of 190hm)
10 |Available auxiliary D.C. supply voltage 220V
11 | Available auxiliary A.C. supply voltage 3-ph, 2307400V

1.4 Operating Ambient Conditions

Installation : Outdoors

Limits of ambient temperature . -25°C to +40°C

Monthly average ambient temperature 30°C

(hottest month)

Yearly average ambient temperature 1 20°C

Altitude : Up to 1000 m above sea level
Other climatic conditions : Show, ice and fog

1.5 Required Design Characteristics of the Transformer

1.5.1 Type

Three-phase oil immersed transformer suitable for outdoor installation.

1.5.2 Voltage ratings and number of phase windings and Vector Group

Primary 400 kV, 3 phases
Secondaries 2 x 33 kV, 3 phases
Tertiary winding 11 kV

Vector Group YNyn0-yn0O+d

1.5.3 Nominal apparent power (capacity) ratings

Nominal simultaneous continuous capacity, for 65 C average winding temperature rise,
measured by resistance and up to 40 C ambient:



- Primary, 260 MVA ONAN - Natural cooling (natural oil and air circulating)
340 MVA ONAF - Forced cooling (air circulating via fans, natural oil circulating)

-Secondary 1, 130 MVA ONAN — Natural cooling (natural oil and air
circulating) 170 MVA ONAF — Forced cooling (air circulating via
fans, oil circulating natural)

-Secondary 2, 130 MVA ONAN — Natural cooling (natural oil and air
circulating) 170 MVA ONAF — Forced cooling (air circulating via
fans, oil circulating natural)

In terms of the above capacities, the current of each transformer winding shall be

as follows:

-Primary, 491 A at 400KV, 340 MVA

-Secondary 1 and 2, 2975 A at 33KV, 170 MVA

-Tertiary 1785 A 9 (subject to manufacturer calculations)

General;

The transformer shall be equipped with N+1 detachable heat exchangers
(coolers) of the same maximum and minimum pressure withstand with the main
tank, in independent groups connected to the tank by isolating valves so that
each group may be removed without taking the transformer out of service.

The heat exchangers shall be made out of steel or aluminium, forming an integral
part of the tank.

The transformer shall be capable to deliver their rated output, at design ambient
conditions, with N coolers in operation while the additional one shall serve as a
stand-by cooler, ready to replace any one of the operating coolers.

Forced air-cooling shall be provided for the transformer by means of fan units
attached to the radiators.

The heat exchangers (coolers) shall be assembled, framed and braced in such a
manner as to provide mechanical protection to themselves and to prevent
vibrations.

Heat exchangers shall be pressure tested to ensure liquid tightness. Heat
exchangers headers, if provided, shall be sloped so that they can be completely
drained and vented. All portions of equipment shall be accessible for inspection,
cleaning and painting.

At least the following accessories shall be provided:

e One (1) inlet and outlet valve for each heat exchanger or group of heat
exchangers for connection with the transformer tank or header,
respectively.

e One (1) drain valve at the lowest point of each heat exchangers or group of
heat exchangers and one (1) filling plug at the highest point of the upper heat
exchangers header.

e Thermometer pockets as required for heat run test as per applicable
standards. These pockets will be additional to the ones provided for the use
of installed instruments, such a soil temperature relays etc.

e One (1) thermometer pocket fitted with a captive screwed cap on the inlet
and outlet of each cooler.

e Air release plugs.

e Lifting eyes for heat exchangers removal.



e Connections for coupling a fault detection device to the oil circuit.

Identification symbols (expressed by a four-letter code) according to IEC 60076-
2:
First letter: Internal cooling medium:

¢ O: mineral oil or synthetic insulating liquid with fire point 300 °C;

e K: insulating liquid with fire point > 300 °C,;

e L: insulating liguid with no measurable fire point.

Second letter: Circulation mechanism for internal cooling medium:
¢ N: natural thermosiphon flow through cooling equipment and in windings;
e F: forced circulation through cooling equipment, thermosiphon flow in
windings;
e D: forced circulation through cooling equipment, directed from the cooling
equipment into at least the main windings.

Third letter: External cooling medium:
e A:air;
e W: water.

Fourth letter: Circulation mechanism for external cooling medium:
¢ N: natural convection;
e F: forced circulation (fans, pumps).

1.5.4 Type of core

The type of transformer's core will be core-form consisting of five limbs.
The core will be manufactured from silicon steel laminations.

Core laminations shall be made from cold rolled, grain orientated, high
permeability silicon steel free from burrs. The core joints shall be interleaved.
Each lamination shall be insulated with a material that will not deteriorate due to
pressure and due to the action of hot oil.

The core and its clamping plates shall form a rigid unit structure which shall
maintain its form and position under the severe stresses encountered during
shipment, installation and short-circuits. Care shall be taken to secure evenly
distributed mechanical pressure over the whole laminations to prevent settling of
the core and to eliminate noise and vibrations when the transformer is in
operation.

The core and its mechanical parts shall be designed to withstand forces
produced during transportation, short circuits and earthquakes.

1.5.5 Insulation Levels

H.V line terminals 420 kV S1/LI/LIC/AC 1175/1425/1570/680 kV
H.V Bushings 420 kV S1/LI/AC n/a
H.V. Neutral Winding 145 kV LI/AC 650/275 kV




H.V. Neutral Bushing 145 kV LI/AC 650/305 kV
L.v. line terminals 52KV LI/LIC/AC 250/275/95 kV
L.v. Bushings 52KV LI/AC 250/105 kV

1.5.6 Short circuit withstand capability

Transformer shall be capable of withstanding under service conditions for 2 (two)
seconds, on any tap-setting, three-phase or one-phase short circuit at the
terminals of any winding without being damaged due to excessive forces or
thermal effects. The thermal and dynamic ability of the transformers to withstand
short circuit shall be demonstrated by calculation or the performance of a special
test, in accordance with IEC 60076-5.

1.5.7 Winding insulation category and connections

a. The primary windings shall be star-connected, with neutral brought out through
fully insulated bushing grounded directly at the grounding grid of the substation.
The primary and common windings shall be of non-uniform insulation category.

b. The secondary windings will be star connected. The secondary winding will be
of uniform insulation category. The neutral node will be grounded via 190hm
grounding resistance.

1.5.8 Temperature rise limits

The average value of the windings temperature rise will be 65°C (class A) at rated
MVA according to IEEE Std C57.12.00, using the combination of connections and taps
that give the highest average winding temperature rise, for ambient temperature up
to 40°C (IEC 60076-2).

The average temperature of each winding after loading with a symmetrical short- circuit
current I of a value and duration as specified in par. 1.3, respectively, shall not exceed
the maximum value of 105°C (thermal class A) at any tapping position according to IEC
60076-5.

The maximum (hottest spot) winding temperature rise above ambient temperature shall
not exceed 78°C (IEC 60076-2 & IEEE Std C57.12.00) at rated kVA for the particular
combination of connections and taps that give the highest maximum (hottest spot)
winding temperature rise.

The maximum (hottest spot) winding temperature rise above ambient temperature
shall be included in the test report, with the other temperature rise data. A note shall
indicate which of the preceding methods was used to determine the value.

The temperature rise at top oil level will be limited up to 60°C for an ambient
temperature up to 40°C tested according to IEC corresponding type test.

The transformer thermal model constants, following IEC 60076-7, will be
calculated and provided after the final design.

1.5.9 Over-Voltage Capability

Transformer must have an over-voltage capability of 10% at no load and 5% at rated
MVA without exceeding the limiting temperature rise according to par.1.5.8 at load
power factor of 80% or higher according to IEEE Std 519 and IEEE Std (57.12.00.
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1.5.10 Limits of insulations resistance at 20°C

The minimum insulation resistance for transformers at 20°C shall be:
¢ IR value at HV side; 850MQ at 20°C
e |R value at LV side: 600MQ at 20°C

1.5.11 Impedance

Not less than 15% at principal tap of OLTC at rated power 340 MVA.
The short-circuit impedance value in percentage (%) is corrected to 75°C.

1.5.12 Limits of losses/Efficiency

The transformer shall be in compliance with Tier-2 according to EU regulation
548/2014 (ECO design), latest edition, implementing directive 2009/125/EC of
European Parliament.

The Contractor must clearly indicate in his technical and economic offer the Peak
Efficiency Index (PEI), according to EN 50629, which shall be not less than 99.797%
(T2 limit). PEl is considered as guaranteed value for the Project and for its calculation
only the following losses shall be taken into account:

0. No-load loss at rated voltage and principal tapping.

b. Load loss at rated current on HV - MV sides, no current on MV side, at
principal tapping and corrected to 75°C conductor temperature.

c. Cooling loss during no-load transformer operation.

The formula to be used for the Peak Efficiency Index calculation is:

PEl = 1 — 2otPeotPckWPED) _ 4 _ 2 \/ (Po + Pco + Pck(kPED))Pk (%)
Po+Pco+Pck(kPEI) Sr
Sr\[ PR
Where:

e Pois the no-load loss measured at rated voltage, rated frequency and on rated
tap

e PcOis the electrical power required by the cooling system for no-load operation
derived from the type test measurements of the power taken by the fan and
liquid pump motors (for ONAN and ONAN/ONAF cooling systems PcO0 is always
zero).

e Pkis the measured load loss at rated current and rated frequency on the rated
tap corrected to reference temperature according to IEC 60076-1.

e Pck(kJ is the additional electrical power required (in addition of Pc0) by the
cooling system for operation at load factor k, derived from the type test
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measurement of the power taken by the fan and pumps motors.

e Sris the rated power of the transformer as defined in IEC60076-1 on which PK is
based.

e kis the load factor
e kpg is the load factor at which Peak Efficiency Index occurs

0 Puee is the additional electrical power required (in addition of Pc0) by the cooling
system for operation at keg times the rated load. Pck is o function of the load.
P«eer is derived from the type test measurements of the power taken by the fan
and liquid pump motors (for ONAN cooling systems Pck is always zero).

Transformer losses shall be clearly indicated with the tolerances stated in IEC 60076
and EU regulation 548/2014 (ECO design), whichever is stricter.

The manufacturer will be required to declare additionally the cooling load of fans.

1.5.13 Limits of magnetizing current values

Exciting current shall be as low as possible consistent with economical design.

Percent no-load exciting current shall not exceed 0.3% under sine wave excitation
at rated voltage and frequency and shall not increase to more than 2% times this
value at rated frequency and 110 percent rated voltage.

1.5.14 Noise Level

The noise level shall be measured in accordance with IEC 60076-10.

The maximum noise pressure level under nominal conditions and cooling system in
operation in 2 m distance from radiating surface shall be 81dB.

1.5.15 Harmonics

The Guidelines IEEE 519-2014 at Point of Common Coupling (PCC) Level are as
under:

Individual Harmonic Order (Odd Harmonics) in percent of It
Isc/It <11 11 h<17 17 h<23 23 h<35 35h THD
<50 2.0 1.0 0.75 0.3 0.15 2.5
50 3.0 1.5 1.15 0.45 0.22 3.75

Where Isc= maximum short-circuit current at PCC

Ii= maximum demand load current (fundamental frequency component) at PCC
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2. ON - LOAD TAP CHANGER (OLTC) AND AUTOMATIC
VOLTAGE REGULATOR

Thetransformer shall be equipped with an On-load tap changer (O.L.T.C.) of resistance
type with transfer switches, selector switches and reversing switches for voltage
regulation with a tapping arrangement +/- 8x1.25%.

The manufacturer of the tap changer shall be MR Germany or ABB Europe

On Load Tap Changer (OLTC) Steps

n tap 400KV (HV) (kV) MV (KV)
8 1.1000 440.0000

7 1.0875 435.0000

6 1.0750 430.0000

5 1.0625 425.0000 20 0r 30
2 1.0500 420.0000 or 33
3 1.0375 415.0000

2 1.0250 2410.0000

1 1.0125 405.0000

0 1.0000 2400.0000

1 0.9875 395.0000

2 0.9750 390.0000

3 0.9625 385.0000

2 0.9500 380.0000

5 0.9375 375.0000

6 0.9250 370.0000

7 0.9125 365.0000

8 0.9000 360.0000

The O.L.T.C. shall be 3-phase and be installed on the High Voltage Y-connected winding of
the transformer at the neutral star point end.

The power of the transformer shall remain constant at all tap positions and the OLTC
shall be capable of successful tap-changes for the maximum current to which the
transformer can be loaded.

The control ofthe OLTC will be realized either automatically or with manual operation.
The OLTC can be controlled also locally at the transformer, through local buttons.

The transfer switches shall be placed in a separate oil tank.

The O.L.T.C. shall be motor operated controlled by an automatic voltage regulator (AVR)
supplied by the seller. The voltage regulator shall have current and voltage level input from
33KV through dedicated bushing CT located in the X2 MV bushing of Power Transformer,
and it will be digital. It will be supplied as a loose component. The AVR shall have o power
input of 220V DC.

Available voltage and current for the analogue inputs: substation voltage transformer with
secondary nominal voltage 100V or 110V, current transformer with secondary nominal
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current 1A or 2A.

The line-drop compensator shall have two elements X and R for reactance and resistance
compensating. The voltage regulator will also include undervoltage, overvoltage and
overcurrent function, which will block the operation of the OLTC.

To avoid excessively frequent operation of the O.L.T.C. a time delay device is necessary
to be provided with possibilities of adjustment from 10 to 100 sec.

The voltage regulator will follow by selection, either the inverse time delay or the fixed
time delay principle. The time delay will be bypassed in case of large voltage deviation
from setpoint.

The voltage regulator will include a digital display for indication of the tap position
and the measured voltage.

The voltage regulator will be set operated and programed locally or by special
computer software. The software and the relevant communication cable shall be
delivered by the supplier.

A step-by-step device must be incorporated in the control circuit to ensure one tap-
change only, even when the control switches are held continuously inthe 'ON' position.

The O.L.T.C. shall be equipped with auxiliary contacts for remote position indication as
well as with an operation counter. Provision shall be made for a switchboard change over
switch with at least (3) three positions i.e. (a) OFF, (b) automatic load ratio control,

(c) remote-local manual load-ratio control.

The motor drive mechanism of the O.L.T.C. shall be fed by three (3) phase voltage
230/400V, 50Hz and protected against over/under voltage and loss of one phase voltage
If a sudden interruption of the current feeding the motor occurs, the switch must not stay
between two positions.

All relays, switches, fuses, motor etc., of the O.L.T.C. shall be mounted in a weather- proof
control cabinet mounted on transformer near the OLTC. The control voltage of the OLTC
will be 230V AC. The signaling will be realized by voltage-free contacts or through BCD
code signaling. A heat resistance shall be provided in the cabinet supplied by 230V AC
and controlled by a thermostat.

All special tools and jigs needed for tap-changer maintenance, dismantling and
manual operation (levers, handles, etc.) must be supplied by the Contractor.

2.1 Parts of the on - Toad tap -changer

The on - load tap changer generally shall consist of a diverter switch, transition
resistors, a tap selector and a reversing change - over selector.
The whole being operated by a driving mechanism (motor drive).

2.2 Type of the on - Ioad tap -changer

Vacuum/oil (diverter switch and the transition resistors in vacuum and the tap
selector and the reversing change - over selector in oil).

2.3 Number of tapping positions and the corresponding voltage level

of each tapping position
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Total number of tapping positions: 17 taps at 400kV side including one principal
tap and +8/-8 tapping positions above / below of the principal tap.

ON-LOAD TAP CHANGER WITH SEVENTEEN (17) POSITIONS (OLTC)

400kV

1. 440.0000

2. 435.0000

3. 430.0000

4. 425.0000

5. 420.0000

6. 415.0000

7. 410.0000

8. 405.0000 in steps of 5000V (1,25 %)
9. 400.0000 Principal tap

10. 395.0000 in steps of 5000V (1,25 %)
11. 390.0000

12. 385.0000

13 380.0000

14. 375.0000

15. 370.0000

16. 365.0000

17. 360.0000

2.4 Applicable Standards
IEC 60214-1 and IEC 60214-2.

2.5 Required operating temperatures of on - load tap - changer

Tap - chanqger Temperature
Environment Minimum Maximum
In-tank tap changer -25°C 105°C

The tap - changer will not restrict

operation of the transformer under long-time

emergency overloading, as described in par. 1.5.9, during which the top-oil

temperature can rise up to 115 °C.

2.6 Location of the tap changer components and method of

installation

2.6.1 For oil/vacuum type OLTCs

a. The diverter switch and the transition resistors shall be placed in their own
hermetically sealed oil comportment. The diverter switching contacts must

be of vacuum type.
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b. The tap selector and the reversing change - over selector shall be placed in
the transformer oil.

c. Both compartments which are mentioned above shall be placed inside the
tank of the transformer.

Access to the OLTC and its individual components shall be possible without
disturbing connections or other parts of the transformer.

Suitable manholes shall be available on the transformer tank so that the OLTC
or any of its components can be removed, on site, in case of failure.

It is of paramount importance that the removal of the OLTC or any of its
components does not cause any problems to any of the transformer parts.

2.6.2 Conservator of the OLTC

a. The diverter switch and the transition resistors shall have their own
conservator (oil expansion tank).

b. The OLTC conservator shall be equipped with anoil level indicator.

NOTE: It's also accepted one conservator with two (2) spaces, one for the
transformer tank and one for OLTC.

2.7 Type of oil of the OLTC

The oil used in the diverter switch and transition resistors compartment shall be
exactly the same as the one used in the transformer tank type of mineral oil
suitable for transformers, free from any PCBs or PCTs and in accordance with IEC
- 60296 Standard.

2.8 Accessories of the diverter switch and transition resistors oil compartment

The compartment shall be equipped with a drain and filling tap.

2.9 Rating and other characteristics of the OLTC

Single or three phase Three phase
Position of tapping in winding Neutral - end - HV
Tapping arrangement Reversing
Maximum rated through current |[>400 A

Rated frequency 50Hz

Rated voltage 145KV r.m.s

Rated power - frequency

withstand voltage at 50Hz, Tmin 275KV rm.s
Rated lightning impulse

withstand voltage (1.2/50pus) 650KV peak
Number of electrical positions 18

Rated phase to earth step 52886V

voltage (wye connection)
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2.10 Operations under load

The OLTC shall be able to perform 500.000 operations (tap changes) without
maintenance (apart of the motor drive), under step voltage of 2886V and
through current equal to the rated HV transformer winding current at the
principal tap (No.0).

2.11 Required protective devices for the OLTC

2.11.1 Oil-flow controlled relay
This ¢il -flow relay shall be installed in the pipe between the tap changer head
and oil conservator and shall respond to a predetermined oil flow (due to low
energy phenomena) and enable the transformer to betripped. Therelay shall be
designed and tested following EN 50216- 1 and EN 50216-2 standards.

The test certificates shall be presented to Owner's and/or IPTO inspectors.
This oil-flow relay shall be MR or EMB type and with the following contact
characteristics:
« Two (2) N.O contacts suitable for 220V DC. One for tripping purpcses and one
for alarm.

2.11.2 Pressure relief device
This pressure relief device will respond in the event of the pressure in the diverter

switch compartment exceeding a predetermined value (explosive energy
phenomena) and enable the transformer to be tripped. The device will include a
metallic cover with a drain, in order to convey the oil safely to the ground. The
device shall be designed and tested following EN 50216-1 and EN 50216-5
standards. The test certificates shall be presented to Owner's and/or IPTO
inspectors.
The Pressure relief device shall be made by Qualitrol or MR make and with the
following contact characteristics:

« Tvvo (2) N.O contacts suitable for 220V DC. One for tripping purposes and one

for alarm.

2.12 Motor Drive Unit (Driving Mechanism)

a. Control: Local/Remote.
For this reason, the motor drive unit panel shall be equipped with a three (3)
position selector switch "Off - Local - Remote". The motor drive and control
panel shall also be equipped with two (2) push buttons used in conjunction
with the "Local" position of the selector switch, for raising and lowering the
voltage step of the OLTC.

b. Emergency control: Emergency control is required and for this reason the
motor drive control panel shall be equipped with an emergency push -
button for emergency stopping of the motor drive.

Supply Voltage for the control circuits of the motor drive unit: 230V AC.

Supply Voltage and frequency: 3ph, 400V AC, 50Hz with tolerances of 85% to
110%.

e. Installation: Outside of the transformer tank and connected to the OLTC by
driveshafts and gears.

—h

Motor drive and control cabinet: The motor drive and control cabinet of the
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motor drive unit shall be of IP55 protection as per IEC 60529.

g. Motor drive and control cabinet equipment: The motor drive and control
cabinetbesides the "Off- Local - Remote" selector switch, the two (2) push-
buttons for raise, lowering and the emergency stop push button shall
contain the following:

1. Atap indicator, indicating tap position.
2. Anti - condensation heaters controlled by thermostat.
3. A counter indicating the number of tap - changers accomplished.

h. Manual operation: Operation of the tap - changer manually by a mechanical
device blocking at the same time operation by the electric motor.

i. Remote control and indication: The motor drive unit shall be capable of being
operated from the substation's automation control system located at the
control building of the substation (raise - lowering and emergency stop).
Also tap position number of operations and any alarms originated from the
motor drive, will have to be displayed in the HMI center of the substation's
automation control system.

j- Auxiliary circuits insulation test: 2KV, 1 minute between all live parts of
auxiliary circuits and the frame.

2.13 Warranty

The offered OLTC shall be MR of Germany or Hitachi of Sweden,and a warranty
period of three (3) years from the received date must be given which shall cover
any OLTC damages or damages to the transformer due to OLTC malfunctioning.

2.14 Nameplates

2.14.1 Rating plate
The transformer shall be provided with a rating plate of weatherproof material, fitted in
a visible position, showing the appropriate items indicated below. The entries on the
plate shall be indelibly marked.

Information to be given in all cases:

a. Kind of transformer (for example transformer, auto-transformer, series
transformer, etc.).

b. Number of the relevant standard (IEC 60076-1).

Manufacturer's name, country and town where the transformer was

assembled.

Manufacturer's serial number.

Year of manufacture.

Number of phases.

Rated power (in kVA or MVA).

Rated frequency (in Hz).

Rated voltages (in V or kV) and tapping range.

Rated currents (in A or kA).

Connection and phase displacement symbol.

Short-circuit impedance, measured value in percentage.

m. Type of cooling. (If the transformer has several assigned cooling methods, the

o
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respective power values may be expressed as percentages of rated power, for
example ONAN/ONAF 70/100 %)

n. Total mass.

0. Mass and type of insulating liquid with reference to the relevant IEC standard.

p. Maximum system short-circuit power or current used to determine the
transformer withstand capability if not infinite.

2.14.2 OLTC
The nameplate of the OLTC shall be included inthe nameplate of the transformer
and shall contain the following:
a. Schematic diagram of the OLTC.
b. Tap positions and corresponding voltage.
c. Tapping arrangement.
d. Maximum rated through current for each tap position.
e. Rated voltage.
f. Rated lightning impulse withstand voltage.
g. Maximum number of operations under load.
h

Characteristics of any surge arresters, if existing, builtinthe OLTC.

2.14.3 Motor Drive
The motor drive control cabinet shall bear o nameplate of non - corrosive material
and it shall contain at least the following:

0. Manufacturer's name

b. Type and serial number

c. Supply voltage

d. Frequency

e. Power of motor

f. Runtime per tap operation

2.15 Tests for on-load tap-changers

The transformer manufacturer is obliged to present to Owner's and/or IPTO
inspectors OLTC's test reports while the inspector is at the manufacturer's premises
for the transformer inspection and testing.

The test reports which are to be presented shall include at least the following
type and routine tests according to IEC 60214-1.

2.15.1 Type Tests

o. Temperature rise of contacts
b. Switching tests

c. Short - circuittest

d. Transition resistor test

e. Mechanical tests

f. Tightness test

g. Dielectric tests

2.15.2 Routine Tests

0. Mechanical test

b. Sequence test

c. Auxiliary circuits insulation test
d. Pressure and vacuum tests
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3. BASIC

AND PARTICULARS

3.1 Transformer tank
o. The transformer tank will be of Barrel type.

b.

C.
d.

J-

The bell type tank will be connected with the transformer base by bolted
flange.

The transformer tank will be constructed to withstand vacuum.

For lifting purposes, the transformer tank must be provided with suitable
lugs. In addition, the transformer shall have pulling eyes or other
arrangement for attaching pulling rig for moving the transformer.
Furthermore, the transformer shall have jack bosses for handling the
entire weight of the transformer.

Manholes should be provided on the tank cover and walls dimensioned no
less than 50x50cm. At least, two manholes should be required on the tank
cover for the access inside the transformer tank.

Grounding pads shall be provided near the bottom of the transformer tank.
The tank will be grounded in two points at least diagonally. The transformer
tank should be designed so that the losses caused by circulating eddy -
currents to be minimized and also the creation of onerous temperatures at
the tank surface to beavoided.

The magnetic core of the transformer will be earthed at only one point. The
core earthing will be realized through an insulated conductor, connecting
the core to an earthing box, placed externally on the transformer tank. By
thisway the core earthing could be tested without opening the transformer
tank.

The cover of the transformer tank should be designed in such a way so the
stagnation of the water to be avoided.

A climbing ladder will be provided. The ladder shall provide easy access to
the tank upper part. It will be equipped with a lockable door, a cage for anti-
fall protection and flat anti-slippery footholds. The upper surface of the tank
should be treated with anti-slip paint.

The manufacturer will propose and prepare for two or more 30x30cm
positions on the top of the transformer that will be used for the welding of
anchor bases for a portable fall arrest system. The positions should be
selected in a way so that the portable fall arrest system used will allow for
adequate fall protection of personnel during commissioning and
maintenance of the transformer. If such positions cannot be selected the
manufacturer will propose and provide anchor points for a horizontal lifeline
system (HLL) that will allow for adequate fall protection of personnel during
commissioning and maintenance of the transformer.

3.2 Conservator tank
The transformer must be equipped with a conservator tank to accommodate the
changes in oil volume caused by the changes of the ambient temperature or the
transformer load.

The conservator tank will be composed of one piece ready for installation. It is also
accepted one conservator tank with two (2) compartments, one for the tank and one
for the OLTC.

EQUIPMENT OF TRANSFORMER  ACCESSORIES
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The design must be of such a type as the direct contact between air and oil to be
avoided. To avoid moisture entering the oil of the conservator tank during the oil
volume fluctuations, the tank will be fitted with a breather per separate compartment,
which shall contain an absorbent material (silica gel crystals) and a drain age tank. The
breathersshallbe designed andtestedfollowing EN50216-1and EN 50216-5 standards.

The test certificates shall be presented to Owner's and/or IPTO inspectors. In addition,
for that reason, a dry air cushion will float on the oil surface and will increase or
decrease as the oil volume changes. The dry air cushion will be in contact with the
breather so that it is always at atmospheric pressure and the incoming air is always
dry.

The silica gel crystals must be active in order to be able to absorb moisture and this
property will be checked by periodical optical inspections of the silica gel crystals color.
Except for the oil level indicator, a drain valve will be mounted on the tank and there
will be one Buchholz relay with isolating valves on the tube connecting the conservator

tank with the transformer body as it is described in detail in paragraph 3.10.5 of this
hereby specification.

3.3 Radiators

The radiators shall be designed and tested following EN 50216-1 and EN 50216-10
standards.

The test certificates shall be presented to Owner's and/or IPTO inspectors.

Radiators shall be detachable and tank connections shall be provided with valves, so
that radiators may be removed without draining oil from tank. Each radiator shall be
provided with lifting eyes and air release, drain valves or plugs. A lifting plug shall be
provided at the highest point of the upper radiator header.

The radiators shall be attached and supported only by the body of the transformer.
The radiators support will be realized by mechanical means, separate from the
connecting oil pipes to the tank.

3.4 Valves
Each transformer will be equipped with the necessary quantity of valves e.g. for
draining the tank, sampling oil, isolating each cooler unit etc. Oil filling valve, filtering
valve and vacuum connection valve shall be provided. One oil sampling valve shall be
placed at a pipe connecting the cooling system with the transformer tank, at the outlet
side of the pumps.
All vacuum valves shall be designed and tested following EN 12266-1, -2 standards.
The butterfly valves shall be designed and tested following EN 50216-1 and EN 50216-8
standards.
The test certificates shall be presented to Owner's and/or IPTO inspectors.

3.5 Connecting material
All connecting material, such as bolts, nuts and lock washers must be according to ISO
898-1 and hot dip galvanized according to ISO 1461.
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3.6 Tubing
The tubing on the body of the transformer must be as little as possible and must be
arranged in a logical manner.
Under any operating conditions, oil leaks from the tank joints or from joints of the oil
circuit are not acceptable.

3.7 Oil-to-Air Bushings
The design of bushings will be inaccordance withthe IEC 60137 Standard. The bushings
of each transformer winding will be of outdoor - immersed capacitance graded oil
insulated type with one end exposed in ambient air and the other end immersed in the
transformer oil.

The bushings must be type tested. Test reports from ISO 17025 accredited laboratory
will be submitted at bid stage for review.

Bushings shall be free from defects.

The outdoor insulators and fittings shall be unaffected by atmospheric conditions due
to weather, fumes, ozone, acids, alkalis, dust or rapid changes in air temperature.

The unified specific creepage distance (USCD) of all bushings shall be considered 53,7

mm/kV according to IEC 60137 and IEC 60815-1 (2008) for very heavily polluted areas
(site pollution severity class-e).

Bushings shall be arranged to facilitate easy access for mounting and dismounting.
Where built-in current transformers are provided, bushings shall be arranged to
permit their removal without interfering with the pertinent current transformer.

The core and the active part of the bushing will consist of an insulation of Resin
Impregnated Paper (RIP).

The external insulation housing of bushings will be of resin impregnated fiber tube and
silicon rubber covering. The composite housing will comply in all relevant respects with
IEC 61462.

The space between the active part (core) and the insulating envelope will be oil filled
(liquid-insulated bushings).

The bushings of transformer are required to be of the following rating characteristics:

Description (acc. to IEC 60137) . M.V. Neutral HV
Highest rated Voltage (phase to
phase) (Um) (KV-r.m.s.) 52 145
Rated phase to earth operating
voltage (KV-r.m.s.) 52/sqrt (3) 145/sqrt (3)
Rated current (Ir) (A) 2500 2500
Rated thermal short time current,
1 sec (1th) 25Ir 25Ir
Rated dynamic current (Id) 2.5lth 2.5lth
Cantilever operating load (N) 1250 2000




Unified Specific Creepage distance minimum minimum
(USCD) (mm) creepage creepage

distance of distance of
(acc. to IEC 60815-1 & 3) 53,7 mm/kV 53.7 mm/kV

Angle of mounting 30°/vertical | 30°/vertical
Power frequency withstand

voltage (KV) (dry / wet) 105/95 305/275
Lightning impulse

withstand voltage (kV) 250 650

Switching impulse
withstand voltage (kV)

Maximum value of partial
discharge quantity at Um

. 10pC
operating voltage
Dielectric dissipation factor (tand)
at 1,05UmN3 voltage 0,007

3.7.1 Additional characteristics of bushings
a. Seismic withstand capabilities.

All bushings shall be capable of withstanding the following seismic stresses as per
IEC-61463 and IEC-60068-3-3.
1. Horizontally (axes x and y): 0.Sg (Sm /s? (Ground acceleration reference: AGS)
2. Vertically (axe Z): 0.25g (2,Sm/s?
3. The frequency range should be fo= SHz to 20Hz and damping d= 3 to 6%.
4. Acceptable methods of seismic qualification are:
Qualification by vibration test or
Qualification by static calculation or
Qualification by dynamic analysis
Contractors are obliged to submit test reports or calculation by dynamic analysis.
or static calculation.
Approval or not of all the above lies in Owner's and/or IPTO's judgment.

b. Bushings shall be designed for operation at ambient temperature from -25°C to
+45°C and an altitude not exceeding 1000m.

c. The maximum oil temperature under operating emergency conditions will be 115°C.

d. The HV bushings shall have an aluminium terminal of cylindrical shape with
diameter of 30mm and length of about 2100mm. The LV bushings shall have a tin-
plated copper terminal of rectangular shape with dimensions of about 100mm x
100mm x 15mm.

e. If the HV bushings are of a drawn lead or drawn rod type, the cross-section of the
lead or rod will be selected according to the instructions of the bushing
manufacturer, in order the complete bushings to have a continuous current rating
of at least 130% of the rated tapping current at the maximum current tap for the
HV.

f. If after taking into consideration the above stated operating characteristics, the
above indicated bushings rating current is less than what it should, then offerors
must offer bushings with suitable rating.
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3.7.2 Accessories
Bushings will be equipped with the accessories below:

a. Oil level indicator.
Test tap (tand tap) suitable for measurement of the dielectric dissipation factor,
capacitance and partial discharge value of the bushing. The test tap will be
electrically isolated from the mounting flange and will be always earthed directly
when it is not used.

. Air release plug.

Oil expansion compensator.

. Oil sampling and oil filling plugs.

. Lifting lugs if required by the manufacturer and there are no other means of lifting
the bushings.

®oo0oT

Bushings with insulating housing following IEC 61462, which consists of a resin

impregnated fiber tube and silicon rubber covering can be accepted, providing if they
cover the requirements of paragraph 3.7.

3.7.3 Rating plates - markings
The H.V., M.V. and neutral bushings shall carry a rating plate including the following
markings.
- Manufacture's name.
- Year of manufacture and serialnumber
Maximum operating phase - phase voltage (Um) or rated operating phase to
earth voltage and rated frequency.

- Operating rated current (Ir)

- Insulation levels BIL, SIL, P.F.

- Bushings capacitance, dielectric dissipation factor.
- Mass

- Angle of mounting

3.7.4 Tests for bushings

The transformer manufacturer is obliged to present to Owner's and/or IPTO inspectors
bushings test reports while the inspectors are at the manufacturer's premises for the
transformer inspection and testing.

The test reports which are to be presented shall include the following type, routine and
special tests:

The tests will be in accordance with IEC 60137 Standard.
3.7.4.1 Type tests

1. Power - frequency voltage withstand test, wet (not for HV bushings)

2. Long duration power frequency (ACLD) voltage withstand test, with partial
discharges measurement (only for HV bushings)

3. Lightning impulse voltage withstand test

Switching impulse voltage withstand test, dry and wet (only for HV bushings)

5. Electromagnetic compatibility test (only for HV and neutral bushings)

>

24



© ®~N o

e
= o

Thermal stability test (only for HV bushings, calculation or test)
Temperature rise test

Verification of thermal short - time current withstand (calculation or test)
Cantilever load withstand test

Tightness test

Verification of dimensions

3.7.4.2 Routine tests

12.

13.
14.

15.

16.
17.
18.
19.

Measurement of dielectric dissipation factor (tand) and capacitance at
ambient temperature

Lightning impulse voltage withstand test (only for HV bushings)
Power - frequency voltage withstand test, dry

Measurement of partial discharge quantity

Test of tap insulation

Tightness test

Tightness test of the flanges

Visual inspection and dimensional check

3.7.4.3 Special tests

20.
21.

Seismic test (IEC 61463) (IEC 61463, calculation or test)
Atrtificial pollution test (IEC 60507)

The bushings shall be manufactured from GE or TRENCH or ABB.

3.7.5 Bushing Current Transformers

Terminals N?é?r?]?rr];ler Ratio Accuracy
H1,H2,H3 1 500/1A 5P20 40VA
H1,H2,H3 1 500/1A 5P20 30VA
H1,H2,H3 1 500/1A 5P20 25VA

X1, X3 1 3000/2A 15VA 3Fs5
X2 1 3000/1A 15VA 3Fs5

All current transformers will follow IEC 61869-1 and IEC 61869-2 standards.

The HV and MV bushing current transformers will have extended current rating of 1.2 times

their rated current.

Complete test protocols for the above bushing current transformers shall be available

at the time of inspection of the transformers.

Contractor shall verify the burden ratings of the built-in CTs after submission of

respective calculation report.

3.7.6

On the group of bushings of each secondary winding a cover box, with IP44 protection,
shall be foreseen. The box shall cover the termination kits of the busducts on the

Cable / busduct box

phase bushings and the cable on the neutral bushing.
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Inspection hole with transparent material shall be foreseen at opposite sides of the
box

3.8 Oil-to-Cable Bushings

The HV terminals of the transformer shall be manufactured to accommodate the
assembly of male and female terminations of HV single pole XLPE insulated cable
(see attached schemes and data sheets)

The manufacturer of the terminations shall be Phisterer Germany or TYCO Germany.
Type test certificates shall be submitted

3.9 Transformer oil

The transformer insulating oil will be mineral suitable for transformers and in accordance
with the latest edition of IEC60296 Standard. It shall be non-toxic and biodegradable
without PCB's, PCTs and corrosive sulphur. The only allowed inhibitors are DBPC and
DBP with content within 0.30% - 0.40% in weight. The lowest cold start energizing
temperature (LCSET) of the oil shall not exceed -30°C.

Under no circumstances forced oil circulation will create a static electrification hazard
in any part of transformer.

The conductors of all windings, as well as all connecting conductors in the tank, will be
insulated by thermally upgraded paper (TUP), made by 100% sulphate wood pulp,
manufactured and tested according to IEC 60641 series of standards. According to IEC
60076-2, paper is considered as thermally upgraded, if it retains 50% of its original tensile
strength after remaining 65000 hours in a sealed tube with mineral oil at 1100C. The paper
will contain 1%-4% of organic nitrogen, measured according to ASTM D982.

According to IEC 60076-2, paper is considered as thermally upgraded, if it retains 50% of
its original tensile strength after remaining 65000 hours in a sealed tub with mineral oil at
110°C. The paper will contain 1% - 4% of organic nitrogen, measured according to ASTM
D982.

Material Safety Data Sheet (MSDS) will be submitted at bid stage for review.

3.10 Cooling system with fans
The cooling system of the transformer will be of Qil Forced - Air Forced type (OFAF).

The transformer shall be equipped with adequate cooling units with one of them to be
on standby. The specific number of cooling units shall be calculated by a relevant
study of adequacy of the cooling system provided by the manufacturer.

Each cooling unit will be a complete assembled set ready for installation. Each cooling
unit shall include radiators, fans and oil circulating pump. All cooling units shall be
identical, with the same pump, fans and cooling capacity.

The necessary structures for supporting the radiators, fans, etc. and all connections
between the various parts shall also be furnished together with the transformer.

The fans shall be mounted under radiators or on the side of them. The fans shall be
designed and tested following EN 50216-1 and EN 50216-12 standards.

The test certificates shall be presented to Owner's and/or IPTO inspectors.
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With N-1 cooling units in service, the loss of one unit will not result in changing the
transformer's capability to carry its full rated load (340 MVA) and without exceeding
the allowable temperature rise limits.

With two (2) cooler units out of service, the transformer shall be able to carry 80% of its
full rated load.

Each cooling unit shall include a fixed number of radiators, which will consist of a specific
number of elements with specific dimensions, and they will be equipped with air release
and a drainvalves.

The cooling unit shall include certain number of fans with specific dimensions,
mounted below the radiators or on the side of them and will be of sufficient rating for
OFAF operation.

For the selection of "automatic or manual” operation of cooling system, a selector
switch will be available to permit the automatic or manual operation.

Furthermore, each cooling unit will be equipped with an oil circulating pump of suitable
rating for the OFAF operation. The unit must be provided with an oil flow indicator and
shut-off valves on top and bottom, so as to make possible the complete isolation of
the particular cooler branch, while the transformer is under load. The pumps shall be
designed and tested following EN 50216-1and EN 50216-7 standards.

The test certificates shall be presented to Owner's and/or IPTO inspectors.

The start - up or shutdown of any pump must not cause malfunction of any gas or oil
actuated protection device. The oil pumps must have valves at both sides to enable
the easy replacement in case of damage.

The replacement or maintenance of the oil pumps should be done without to be
necessary to remove the coolers.

The cooling system of each transformer should be divided into two (2) groups for
control purposes. Relay control will be provided to start automatically the first group of
cooling units as soon as the transformer is energized (first control group).

During the automatic operation and while the first control group is continuously
actuated, if the temperature of windings exceeds a predetermined value, a command
will be given via the contacts of the series winding temperature indicator and via relays
for the automatic energizing of the second control group.

The standby cooling unit will be not included on either control group. It will be started
automatically, if there is a fault on any operating cooling unit.

All the fan and pump motors will be of the squirrel - cage type, three phase 400V AC, of
the enclosed design. A voltage and phase sequence monitoring relay will be included in
the control cabinet, which will prevent motor operation in case of not suitable voltage

supply.

The relay will provide fault signaling by a voltage free contact, suitable for 220V DC,
O.5A.

The control voltage of the cooling system will be 230V AC.

All necessary automatic operation equipment for the fan's operation must be
assembled in a metal cabinet with IP55 protection class located on to the transformer.
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The control voltage will be 230V AC. The signaling will be realized by voltage-free
contacts. The grounding (earthing) of the air fans motors will be done locally and not
through the transformer control panel.

Alternatively, the operation of the cooling system with natural circulation or a
combination of natural and forced circulation (ONAN or ONAF operation) is permitted
for no load and up to a percentage of loading that will be selected by the manufacturer.
In any case and as long as the alternative mode of operation of the cooling system is
chosen, the manufacturer must provide a relevant study of the adequacy of the cooling
system and, in addition, perform the temperature rise test for all modes of operation of
the cooling system at the respective maximum loads (ONAN and ONAF).

3.11 Instruments - Relays and transformer protection devices

3.11.1 Buchholz relay

An earthquake proof Buchholz relay of EMB make must beprovided and be mounted
in the pipe connecting the conservator to the transformer tank. In addition, a bypass
pipe of the relay will be installed, in order to facilitate the exchange of the relay with
the transformer in operation. The relay shall be designed and tested following EN
50216-1 and EN 50216-2 standards.

The test certificates shall be presented to Owner's and/or IPTO inspectors. Isolating
valves will be installed before and after the relay. This relay will be of the double float
type with two sets of signaling contacts one for alarm and one for trip.

The relay is full of oil under normal conditions and due to the buoyancy its two float
elements will be at the upper level. When a slight or incipient fault occurs inside the
transformer, (e.g., local overheating, a small quantity of oilleakage etc), bubbles of gas
will be created and trapped in the relay housing, causing its oil level to fall and
simultaneously the above situated element to move, resulting in the closing of the
alarm contacts.

In case that a serious fault occurs in the transformer (e.g., o leakage of large quantity
of oil, short circuits, puncture of bushings), the gas generation will be violent causing a
surge of oil inside the relay which will result in the movement of the second float
element and the closing of the trip contacts.

The above-mentioned contacts will be suitable for 220V D.C. voltage.

The trapped gas in the Buchholz relay will be possible to be reclaimed through o gas
collection device, which will be installed on the transformer at o person's height and
will be connected permanently with the relay through a hose.

By-pass pipe with isolation valves will be provided to allow replacement of Buchholz
with simultaneous operation of the TF with Buchholz device temporarily removed for
maintenance purposes.

3.11.2 Oil Temperature Indicator

Each transformer will be provided with an oil temperature indicator measuring the
transformer oil temperature at its hottest part. The indicator shall be designed and
tested following EN 50216-1 and EN 50216-11 standards.

The test certificates shall be presented to Owner's and/orIPTO inspectors.

The thermometer bulb is enclosed in o pocket fixed on the tank at the hottest oil region.
The connection between the thermometer bulb and dial indicator is made by o flexible
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steel capillary tube.

The measurement will be taken via a driving motion operated by the expansion of the
fluid inside the bulb and afterwards through the capillary tube will be transferred to the
dial pointer.

Moreover, for the transformer oil temperature indicator o telemetering function will be
provided for the tele transmission of the measurement from the transformer to the
substation's automation control system, by mounting inside the instrument o tele
transmitter with transducer of analogue output current 4- 20mA.

Two (2) changeover or N.O. contacts are required to be available, one (1) for alarm and
one (1) for trip, suitable for 220V D.C. voltage.

The oil temperature indicator should be of QUALITROL make, type AKM-OTI, or MR make,
type Messko-BeTech.

3.11.3 Winding Temperature Indicator

The transformer winding temperature indicator will be functionally similar with the Oil
Temperature Indicator having in addition only the heating element which is a "thermal
replica" of the transformer winding. This element will be connected to a Current
Transformer via a matching resistance unit suitably calibrated to measure the current
through the transformer winding. In this way, the thermal load and consequently the
temperature of the winding will be measured indirectly. The indicatorshall bedesigned
andtestedfollowing EN50216-1and EN50216-11standards.

The test certificates shall be presented to Owner's and/or IPTO inspectors.

For the tele transmission of the winding temperature indication from the transformer
to the substation's automation control system, the instrument will include o tele
transmitter which can be connected with o transducer of analogue output current 4-
20mA.

Referring to the electrical contacts, two (2) changeover or N.O. contacts are required at
least, one (1) for alarm and one (1) for trip. In addition, for the automatic energization of
the transformer fans one (1) changeover or N.O. contact is required.

All contacts will be suitable for 220V D.C. voltage.

The winding temperature indicator should be of QUALITROL make, type AKM-WTI, or MR
make, type Messko-BeTech.

3.11.4 Oil Flow Indicator

Each cooling unit of the transformer oil forced cooling system will be equipped with an
oil flow indicator showing the oil flow in the connecting pipe of each oil circulation pump
of the cooling system. The oil flow indicators shall be designed and tested following
EN 50216-1 and EN 50216-5 standards.

The test certificates shall be presented to Owner's and/or IPTO inspectors.

One (1) make contact is required for alarm when the oil flow drops below o
predetermined percentage value of the full flow.
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The contact will be suitable for 220V DC (- 0.5 A) voltage.

3.11.5 Shutter — Valve

The transformer will be equipped with o shutter-valve.

The shutter-valve will be mounted inthe pipe between conservator and Buchholz relay,
checking the flow of the oil from the conservator to transformer tank.

One normally open (NO) contact is required, suitable for 220V D.C.

3.11.6 Oil level indicator

The transformer will be provided with magnetic oil level indicator. The indicator shall be
designed and tested following EN 50216-1 and EN 50216-5 standards.

The test certificates shall be presented to Owner's and IPTO inspectors. The indicator
will be mounted on the outdoor surface of the conservator having a float located inside
the conservator oil. The oil level will order the float movement which by a drive shaft
will cause the movement of a pointer in thedial.

One (1) normally open contact will be provided for annunciating o lovv oil level alarm,
suitable for 220 V D.C. (- O.5A) voltage.

3.12 Pressu re reliefdevice

Each transformer will be equipped with one at least pressure relief device QUALITROL
make, type XPRD, or MR make, type Messko-LMPRD oil-directed. The device willbe
mounted horizontally or vertically on the transformer tank and will operate by o spring
mechanism automatically. The mechanism will hold pressed a stainless-steel
diaphragm, with one side of which to be exposed to transformer tank pressure. In case
of internal over-pressures caused by internal failures, the diaphragm will open and
regain its position as soon asthe pressure in the tank drops below a set limit. There wiill
also be capability for manual check of the device operation. The device will include a
metallic cover with a drain, to convey the oil safely to the ground. The device shall be
designed and tested following EN 50216-1 and EN 50216-5 standards.

The test certificates shall be presented to Owner's and/or IPTO inspectors.

For the annunciation of its operation, the pressure relief device will be provided with
two (2) N.O. alarm contacts suitable for 220V D.C. voltage.

3.13 Rapid pressure rise relay
The transformer will be provided with a rapid pressure rise relay of QUALITROL make,
type 900, detecting the excessive gas pressures caused by internal arcing in the
transformer tank. The available trip contacts will not be actuated by normal pressure
variations caused by temperature change or other mechanical shock on the
transformer body.

3.14 Valves
Each transformer will be equipped with the necessary quantity of valves e.g., for
draining the tank, sampling oil, isolating each radiator. Two oil filling valves diagonally
situated shall be provided on the transformer cover. Oil filtering valve and vacuum
connection valve shall be provided too. The radiator valves shall be designed and
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tested following EN 50216-1 and EN 50216-8 standards.

The test certificates shall be presented to Owner's and/or IPTO inspectors.

3.15 Gaskets

Gasketed joints for bushings, manholes and radiators shall be designed so that the
gasket will not be exposed to the weather and shall be provided with mechanical stops
to prevent crushing of gasket.

3.16 Connecting material

All connecting material that is bolts, nuts and lock washers must be hot dip galvanized.

3.17 Wiring - conductors
All windings' conductors, joints and other connections shall be made of electrolytic
copper. All small wire connections from alarm contacts, temperature indicating coils,
current transformers, control and other devices, shall be brought to terminal blocks in
the fans control cabinet from which control cables to the control room are be
connected.

All wiring shall be color coded, moisture resistant wire in galvanized steel conduit.

All terminals shall be suitably identified. Fans control cabinet shall be provided with
heat resistance controlled by suitable thermostat.

All L.V. circuits shall be tested with 2kV RMS voltage for 1 min.

3.18 Auxiliary power supply
Available aux. A.C. power supply: three phase voltage 230/400V 50Hz.
Available aux. D.C. power supply: 220V.

3.19 Transformer's condition monitoring system
The transformers condition monitoring system shall supervise the power transformer.

The state-of-the-art transformer on-line condition monitoring system shall be
implemented to show the momentary condition of the power transformer, its cooling
oil composition as well as long term trends.

The transformer on-line condition monitoring system may consist of sub-systems for
specific monitoring tasks and shall comprise at least the following main functions:

Gas-in-oil by monitoring dissolved hydrocarbon gases in oil.
- Moisture in oil monitoring system.

OLTC monitoring & diagnostic system.

Oil, winding and ambient temperature monitoring.

Cooling system monitoring.

Load current and voltage.

The following common requirements shall apply to the transformer monitoring
system and anysub-systems:

Monitoring system and its sub-systems shall provide embedded trend analysis and
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alarm algorithms. Algorithms shall be based on IEC and IEEE standards that are well
accepted in the industry.

- Windows based application software for system configuration and data analysis,
permanent data storage, data-interface to the MS-Office world.

- Monitoring system and sub-systems are to be provided with all necessary
accessories including the cabling and wiring for the installation and
commissioning on-site.

- Monitoring system and sub-systems with complete documentation of hard-ware
and software and guidelines for installation, commissioning, operation and
maintenance.

An operator station installed inside the control room shall be provided for the
implementation of the system or it may be included inthe SCADA system which is going
to be implemented for monitoring and controlling purposes of the whole substation.

The Contractor will provide three (3) days training for the system. Two days will be devoted
to the maintenance of on-site devices, troubleshooting, and basic failures rectification at
least as those described in the operation and maintenance manual. One day will be
dedicated to software operation in PPC's offices in Greece and especially on software
features and troubleshooting of software issues and basic configuration of the system. The
training for the system will be performed by technical personnel of the manufacturer. If
according to the Contractor's experience or established training practice, additional
training is recommended, this should be clearly mentioned in the offer.

The transformer shall be equipped with a continuous conditional monitoring
subsystem of Qualitrol QTMS indicative type which shall include at least:

1. A DGA (dissolved gas analysis) module of indicative type Qualitrol Serveron TM8
which will detect and analyze continuously the composite value of eight (8) gases,
in the transformer oil, as of the following table:

Seven gases and water content Fault conditions
Partial discharge, thermal faults,
power discharges, galvanized

H2 Hydrogen parts, stainless steel, sunlight by
Monitoring H2
Low & medium temperature

CH4 Methane thermal faults by monitoring CH4
Hot spot, low-energy discharge,

C2H2 Acetylene high energy discharge (arc) by
monitoring C2H2

C2 H4 Ethylene Oil overheating > 500°C
lovv & medium temperature

C2 H6 Ethane thermal faults, local over heating

by monitoring C2H6

Thermal fault involving cellulose,
CcO Carbon Monoxide | slowly from oil oxidation by
monitoring CO

Normal aging, thermal fault

CO2 Carbon Dioxide involving cellulose by monitoring
CO2
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H20 Moisture Cellulose Aging - Leaks into oil

2. Capacitive sensor to continuously monitor the moisture of the transformer oil.
3. Bushing monitoring via bushing sensors for the measurement of dissipationfactor
(tand), capacitance, temperature, leakage current.
4. Direct Temperature monitoring of MV&HYV windings, preferably via sensors
appropriate for signal transmission through fiber optics.
5. Partial Discharges monitoring via measurement of Partial Discharges through UHF
sensors adhered to the transformer tank.
6. All necessary sensors so as the system shall be capable to calculate at least the
following data:
- calculated hot-spot temperature
- cooling system efficiency
- cooling system (fans/pumps) status, operating time for all stages
- Buchholz relay operation
- Transformer load (power)
- moisture in insulation paper
- bubbling temperature
- ageing rate
- lifetime consumption
- long-time overloading level
- short-time overloading levels / times

The system's central unit should transfer the measured values to the Transformers'
condition monitoring system or to the local Scada system.

The system will be housed on a separate cabinet, installed on the TF body or as
standalone freestanding ground mounted cubicle beside the TF or at the same cabinet
as the DGA.

The system will import the position of On-Load Tap Changer (OLTC), using o suitable
transducer, supplied by the Contractor. It must indicate the current and previous
position of OLTC along with the number of operations. Additionally, it will include
measurement of the OLTC motor current, using a CT, and of the OLTC motor voltage, so
that the motor power is calculated, and the power absorption curve will be presented
on the Human-Machine Interface (HMI). The system must detect any anomalies
regarding the operation of the OLTC related to mechanical wear through the increased
power absorption or variations of operating time. Alternatively, or additionally the
system will directly measure and monitor the torque on the transmission shaft from
MDU to OLTC gearhead. The system will also calculate the cumulative switched
current and monitor the possible overheating of the OLTC. It will use an expert
algorithm to assess the used and remaining contact life of the OLTC and estimate the
remaining operations until the next service or contact replacement based on wear
contact models by the OLTC's manufacturer. It is desirable to incorporate also a
vibroacoustic sensor and the relative frequency analysis algorithms for enhanced wear
or malfunction detection sensitivity.

The system will have adequate storage capability for archiving the measured data.
It will communicate remotely through an Ethernet port and locally through o serial
port (preferably USB).

Monitoring systems not mentioned above must fulfil or exceed the above
specifications and PPC will examine those for acceptance on technical equivalency
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basis.

Other devices are allowed only if their performance in terms of accuracy, stability and
analytical capabilities are equivalent or exceeding of the above-mentioned device.

After installation and on-site calibration, if required by the DGA measurement
technology, the readings of DGA and moisture sensors will be checked against the
analysis of oil samples performed at an accredited insulating oil chemistry laboratory.

The monitoring system and its modules shall be fully wired and be in operation during
Factory Acceptance Tests (FATS) for local monitoring.

The Contractor shall submit all wiring drawings, layout drawings, and detailed data sheets
of the integrated condition monitoring system and of all its components to PPC for
approval. After the commissioning, the Contractor shall provide the as-built drawings of
the system. The Contractor shall provide detailed operation and maintenance manuals for
all systems and devices. The manual of operation for the software of the system will
describe all the functions in each page. Copies of as-built drawings and manuals will be
given in editable electronic format (e.g. Autocad, Eplan, Word, Excel, etc.) and one (1) in
hard copy.

The Contractor shall provide guarantee of at least two (2) years for all systems,
components and software procured and installed. During this period, the Contractor is
responsible to keep all the necessary spare parts and personnel available to solve any
issues of the system at his own cost.

The Contractor will restore any corrosion protection (painting, galvanizing, etc.)
damaged during the installation works.

3.20 Painting requirements for the transformer

The transformer including coolers shall be painted externally with RAL 7040 gray color.
The paint system will be suitable for high atmospheric corrosivity (category C4) and it
will be of high durability (category H), according to ISO 12944-1, -2, -5 standards. The
paint system will include a Zinc-rich primer coat of thickness 60um and 3 - 4 epoxy or
polyurethane paint coats of total thickness 240um, where the finishing coat will be of
polyurethane paint. The transformer shall be painted internally with a white colored oil
resistant primer coat of minimum thickness 40um.

The upper part of the transformer tank will be treated with anti-slip or antiskid paint
enriched with aggregates.

3.21 Transportation requirements
The transformers, for transportation purposes, shall be filled with insulating oil and
Nitrogen (N2). It shall be installed also a nitrogen bottle with a pressure monitoring
gauge to recover any nitrogen leakage and check the status of pressure during
transportation.

The transformer shall be designed and manufactured in order to withstand a constant
acceleration of at least 19 in all directions, additionally to gravity, without any damage.
The manufacturer should also state the acceleration limits which according to his
design are considered to be potentially harmful to the mechanical and electrical
integrity of the transformer.
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3.22 Short circuit withstand capability

The transformer shall be capable of withstanding under service conditions for 2 (two)
seconds, on any tap-setting, short circuit at the terminals of any winding without being
damaged due to excessive forces or thermal effects. The thermal ability of the
transformer to withstand short circuit shall be demonstrated by calculation, in
accordance with IEC 60076-5. The dynamic ability of the transformers to withstand
short circuit shall be demonstrated by calculation or by the performance of a special
test, in accordance with IEC 60076-5. For the above calculations and the test, the
network short circuit levels and Z0/Z+ ratio ranges will be taken into account. The fault
will be fed simultaneously from both 30kV and 400kV networks. The following short
circuit cases will be taken into account, following IEC 60076-8:

e Three-phase faults at HV, MV terminals (3 cases)
e Single-phase to earth faults at HV or MV terminal (2 cases) - Two-phase to earth
faults at HV or MV terminals (2 cases)

3.23 Direct winding hot-spot temperature measurement system

The transformer shall be equipped with a multi-channel fiber optic system of QUALITROL
manufacture or equivalent for hot-spot temperature measurement of all windings. The system
will include a temperature monitor of type T/Guard 405, as well as fiber optic connected GaAs
temperature sensors of type Neoptix T2. According to Annex E of IEC 60076-2, eleven (11)
sensors will be embodied in the transformer windings, as follows:

¢ HV/LV windings — two (2) sensors on central limp and one (1) on each lateral

e Two (2) sensors on core

The GaAs sensors will be installed at the locations of each winding, where the hottest spots are
expected to occur. The optical fibers will be terminated at a junction box, located on the
transformer tank. An optical cable will connect the junction box with the temperature monitor,
which will be also located on the transformer tank. Because of the fragility of the optical fibers,
their installation in the windings shall strictly follow the guidance of their manufacturer. The
temperature monitor will provide an analogue output of 4-20mA per each temperature sensor
for transmission of measurements to the substation’s automation control system.
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4. TESTS AND INSPECTION

The tests will be carried out in accordance with the IEC Publication 60076 Standards,
unless otherwise specified below. Any limitations regarding testing procedures (e.g
test voltage, lightning impulse waveform, etc) should be declared by the relevant
Contractor.

Type or special tests which have been carried out to prove the quality of components
such as bushings etc. shall be supported by a Certificate to the customer's approval,
giving the description, location, date and results of the tests carried out at an approved
independent testing authority or witnessed by the representative of an approved
independent testing authority.

The tests which will be carried out on the material and equipment shall be attended by
Owner's and/or the consultant representatives.

A specific notification period, including essential information about the test and the test
shop procedure shall be quoted prior commencement of the tests.

The Contractor shall submit to Owner certified copies of the tests, data and results.

Material, mechanical, hydraulic and electrical tests carried out during manufacture
shall be in accordance with the applicable test procedure submitted by the Contractor
to Owner to get the approval.

The Contractor shall describe the tests and the equipment to be tested in detail.

Before filling the transformer, before and after acceptance testing, samples of oil shall
be taken from the transformer and analyzed for dissolved gases using the procedures
specified in IEC Publication 60567 and 60599, water content, voltage dielectric
withstand and tand.

Results of the above-mentioned tests in the oil shall be included in the Acceptance Test
Report.

All tests may be witnessed by the Owner and/or consultant representatives.

All the routine, type and special tests mentioned in the IEC 60076-1 shall be performed
during the witnessed Factory Acceptance Tests.

The manufacturer shall demonstrate with calculations the short circuit withstand
capability of the transformer according to IEC 60076-5 based also on previous tested
transformers.

Tests other than temperature rise tests shall be made at an external cooling medium
temperature between 10°C and 40°C. See IEC 60076-2 for temperature rise tests.

The test basis for all characteristics other than insulation is the rated condition, unless
the test clause statesotherwise.

All measuring systems used for the tests shall have certified, traceable accuracy and be
subjected to periodic calibration, according to the rules given in ISO 9001.

Specific requirements on the accuracy and verification of the measuring systems are
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described in IEC 60060 series and IEC 60076-8.

Where it is required that test results are to be corrected to a reference temperature,
this shall be:

o) for dry-type transformers, the reference temperature shall be according to the
general requirements for tests in IEC 60076-11;

b) for liquid-immersed transformers with rated average winding temperature rise less than or
equal to 65 K for OF or ON, or 70 K for OD;

o reference temperature is 75°C;
e on request by the customer, reference temperature is rated average winding

temperature rise + 20°C, or rated average winding temperature rise + yearly
external cooling medium average temperature, whichever is higher;

c¢) for liquid-immersed transformers with other rated average winding temperature rise,
the reference temperature is equal to rated average winding temperature rise + 20°C
or rated average winding temperature rise + yearly external cooling medium average
temperature, whichever is higher.

4.1 Routine tests

It is desirable that the accumulative uncertainty in no-load and lood losses measurement
is calculated by the manufacturer, following IEC 60076-19 or EN 50462, prior to the
execution of the relevant measurements (par. 1.1, 1.3, 1.4).

4.1.1 Measurement of winding resistance
4.1.2 Check of voltage ratio and check of phase displacement

4.1.3 Measurement of short circuit impedance and lood losses

4.1.4 Measurement of no-load losses and current

Note: In deciding the place of the no-load testinthe complete test sequence, it should
be borne in mind that no-load loss measurements performed before impulse tests
and/or resistance measurements are, in general, representative of the average loss
level over long time in service, assuming, that thecore is not pre-magnetized.

That means, if no-load tests are carried out after resistance measurements and/or
lightning impulse tests, the core of the transformer should be demagnetized by
overexcitation before the no-load test is carried out.

4.1.5 Measurement of capacitances windings-to-earth and between windings

Measurement of cap (C1,C2) and tand of all bushings.

4.1.6 Measurement of the d.c. insulation resistance between each winding to
earth and between windings

The measurements shall be carried out for the following connections and for the
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following time periods (15 sec, 30 sec, 45 sec, 60 sec and 600 sec, PI*¥).

a. HV - (LV + earth)

b. LV - (HV + earth)

c. (HV+LV) - earth

d. HV - LV
The test voltage (DC) for HV side shall be 5kV, unless other values specified by
manufacturer.
The test voltage (DC) for LV side shall be 2.5kV, unless other values specified by
manufacturer.

(*) PI: Polarization Index - PI=600.Sec/60.Sec

POLARIZATION INDEX GUIDE FOR EVALUATION OF TRANSFORMER CONDITION
Condition Polarization Index (PI)
Dangerous Less than 1.0
Poor 1.0to 1.1
Questionable 1.1t01.25
Fair 1.25t0 2.0
Good Above 2.0

4.1.7 Measurement of capacitance and dissipation factor

The measurement shall be carried out for the following connections:
a. (HV)-(MV+tank) earthed
b. HV-MV with tank only earthed
c. (HV+MV)-tank earthed
d. HV-MV

The test voltage shall be 10kV, tand< 0.5%.
4.1.8 Leak testing with pressure for liquid-immersed transformers (tightness test)

4.1.9 Tightness tests and pressure tests for tanks for gas-filled transformers (refer
to 60076-15).

4.1.10 Check of the ratio and polarity of built-in current transformers

4.1.11 Check of core and frame insulation for liquid immersed transformers with
core or frame insulation

4.1.12 Measurement of dissolved gasses in dielectric liquid from each separate oil
compartment except diverter switch compartment before FAT, before dielectric
tests, after FAT.

4.1.13 Visual inspection and dimensional check.

4.1.14 Functional tests of all installed equipment (Bucholz relay, Tap changer
protection device, oil level gauge, oil temperature thermometer, winding
temperature thermometer, cooling system sensors and devices, pressure relief
device, OLTCpressurerelief device, DGA unit and Insulation test)
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4.1.15 Dielectric routine tests (acc. to IEC60076-3)
Test sequence

The tests shall be performed in the sequence given below:

a) lightning impulse tests (LI, LIC, LIN, LIMT);

b) switching impulse (SI);

c) applied voltage test (AV);

d) line terminal AC withstand test (LTAC);

e) induced voltage withstand test (IVW);

f) induced voltage test with partial discharge measurement (IVPD).

The above tests are applicable according to Table 1, IEC 60076-3.

4.1.15.1 Chopped wave lightning impulse test for the lineterminals (LIC)
4.1.15.2 Switching impulse test for the line terminal (SI)

4.1.15.3 Applied voltage test (AV)

4.1.15.4 Induced voltage test with PD measurement (I\VVPD)

4.1.15.5 Auxiliary wiring insulation test (AuxW)

4.1.16 Tests on on-load tap-changers

With the tap-changer fully assembled on the transformer, the following sequence of
operations shall be performed without failure:

a) with the transformer de-energized, eight complete cycles of operation (a cycle of
operation goes from one end of the tapping range to the other, and back again).

b) with the transformer de-energized, and with the auxiliary voltage reduced to 85 %
of its rated value, one complete cycle of operation.

c) with the transformer energized at rated voltage and frequency at no load, one
complete cycle of operation.

d) with one winding short-circuited and, as far as practicable, rated current in the
tapped winding, 10 cycles of tap-change operations across the range of two steps on
each side from where a coarse or reversing changeover selector operates, or
otherwise from the middle tapping (the tap changer will pass 20 times through the
changeover position).

4.1.17 Calculation of peak efficiency index (PEIl) and corresponding load factor

4.1.18 Measurement of frequency response (Frequency Response Analysis or FRA)

A frequency response measurement will be executed on_each transformer after all
routine and special tests and prior to shipment, following IEC 60076-18. Device
electronic output files to be provided after test. Model of testing device to be defined
during detail design.

e SFRA on all windings (OLTC positions 1-9-17)
e DFRA and calculation of moisture in paper (limit 1% w/w)

e Check of painting thickness and adhesion (cross-cut or X-cut test metho
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4.2 Type tests

4.2.1 Temperature rise test
The test will be carried out in accordance with the IEC-60076-2 Standard.

The temperature rise test will be carried out before the dielectric routine tests.

4.2.2 Determination of sound level (IEC 60076-10) for each method of cooling for which
a guaranteed sound level is specified.

4.2.3 Measurement of the power taken by the fan and liquid pump motors, if any.
4.2.4 Measurement of no-load loss and current at 90%, 100% and 110% of rated voltage,

including measurement of harmonics.

4.3 Special tests
The special tests shall be carried out on gne (1) only piece of the order.

4.3.1 Dielectric special tests (IEC 60076-3)
4.3.1.1 Line terminal AC withstand voltage test (LTAC)

4.3.1.2 Lightning impulse test on the neutral terminal (LIN)
4.3.2 Measurement of zero-sequence impedance
4.3.3 Vacuum deflection test on liquid immersed transformers
4.3.4 Pressure deflection test on liquid immersed transformers
4.3.5 Vacuum tightness test on liquid immersed transformers
4.3.6 Check of external coating (ISO 2178 and 1SO 240 or as specified)

4.3.7 Measurements of harmonics of the no-load current

The measurement of the harmonics of the no-load current will be performed for the
three (3) phases of the transformer and the magnitude of the harmonics will be stated
as o percentage of the fundamental component.

4.3.8 Short-circuit withstand test (IEC 60076-5)

4.3.9 Insulating oil tests

The following tests will be performed on oil sample from the transformer tank and the mentioned
acceptance levels will apply:
1. Breakdown voltage (BDV) following IEC 60156, with value = 70kV
2. Dielectric dissipation factor (DDF) following IEC 60247 or IEC 61620, with value < 0.005
3. Water content following IEC 60814, with value < 40 mg/kg
4. Interfacial tension (IFT) following EN 14210 or ASTM D971, with value = 40mN/m
5. Particle content following IEC 60970, with value < 1000parts/100ml with size p > 5um and
value<130parts/100ml with size p > 15um.
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5. SPARE PARTS

Spare parts for each transformer, to be provided as per following tables:

Commissioning spare parts
i/n Description Quantity
1 Paint 21t
2 Complete set of gaskets 1 set
3 Silica gel 1 filling
Spare Parts
i/n Description Quantity
1 Paint 21t
2 | Silica gel 2 fillings
3 H.V. bushing complete (male & female) 1 piece
4 L.V. bushing complete 2 piece
5 Neutral bushing complete 1 piece
Complete set of gaskets for all bushings, covers
6 radiator flanges, manholes and handholes for 1 set

one transformer.

Set of replacement parts for each type of part
likely to be damaged upon operation of the relayg
contactors instruments safety devices etc
Indicatively, the provided parts should be as
following: 1 piece for each type
Buchholz relay, oil temperature indicator, winding
temperature indicator, pressure relief device, oi
level indicator, tap changer protection device, tag
changer pressure relief device.

Tvvo sets of replacement parts of the O.L.T.C.

8 likely to be damaged during operation. 2 sets
(complete set of contacts for the diverter switch)

9 Motor drive unit for OLTC 1 piece

10 |Cooling fan and motor set 1 piece and 1 set

11 [Cooling pump and motor set 1 piece and 1 set

12 | Radiator including necessary valves 1 piece

13 | TMS recommended spare parts 1 set
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6. TRANSFORMER MOVEMENT SYSTEM

Transformers shall be provided with wheels which will permit the movement of the

completely filled transformer either in longitudinal or transverse direction. The wheels
will run on rails and be able to rotate 90°.

Two shock recorders will be provided and installed on each transformer tank by the
manufacturer. The shock recorders will be of digital type and they will include GPS
and time tagging of the recordings. They will be of type SMT HYBRID — MONILOG
ENDAL or SHOCKWATCH — SHOCK LOG 298 or MESSKO — CARGOLOG or of an
equivalent type, subject to IPTO’s approval.

The alarm limit of shock recorders will be set below 1g acceleration.

42



7. PACKING - TRANSPORTATION

The transformer accessories must be packed inside robust, entirely closed wooden boxes
of at least 20mm thickness and maximum gross weight of five (5) tons.

The boxes will be of pallet type, and they will be protected internally by an insulating
material (e.g. nylon).

The above requirement does not include the bushings of the transformer which must
be packed separately, one bushing per one wooden box.

The voltage regulator and its accessories will be supplied in a separate box, suitable
for indoor storage.

All the attached items such as tap-changer, radiator valves, welded piping, etc. shall
be protected against damage during transport. All the removed items shall be packed
separately in strong non-returnable cases or crates to protect them against damage
by water, transport and outdoor storage. The sides and top of each case shall be
clearly marked with the markings and shall be accompanied by a detailed packing note
in English. In case of transportation with nitrogen, it shall be installed also a nitrogen
bottle with pressure monitoring gauge in order to recover any nitrogen leakage and
check the status of pressure duringtransportation.

Suitable hard-wood or similar supports to raise the base plate of the tank clear of the
foundation by 150 mm shall be supplied and installed.

The principal center lines shall be marked on the base plate on each side of the main
tank.

For each shipment lot of transformers, at least one certified shock recorder/impact
recorders/accelerometers will be provided and installed by the manufacturer on the
transformer tank to monitor the transportation of each transformer. The paper or the
memory of recorder shall be capable for at least 120 days of recording (or higher based
on the transportation duration).

Prior to delivery, the test results shall have been approved and packaging agreed.

The shock recorders will be of digital type, and they will include GPS and time tagging of
therecordings. They will be oftype SMT HYBRID - MONILOG ENDAL or SHOCKWATCH

- SHOCK LOG 298 or MESSKO - CARGOLOG or of an equivalent type, subject to Owner's
and/or IPTO's approval.
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8.

SUBMITTALS

At least the following documents shall be submitted for approval after contract

signing.

1. Schedule for design, construction, and shipment.

2. Progress report.

3. Manufacturing and Quality control plan (QCP) incorporating quality assurance
(QA) and inspection and test plan (ITP).

4. Spare Parts List

5. Detailed drawings showing outline and weights of transformer, oil conservator
and position of important external features and devices.

6. 3-d transformer layout.

7. Complete civil guide drawings and foundation requirements.

8. Over excitation curves for no load and full load.

9. Diagram showing arrangement of core and windings.

10. Transportation drawing.

11. Painting specification including full description of surface preparation and
protective treatment against corrosion of main tank, accessories and coolers and
final paint color.

12. Auxiliary equipment list with drawings and leaflets.

13. Bushings datasheets and calculations of sizing.

14. Maximum withstand force at the bushings HV connection terminals during
normal (static) conditions (Kn). Maximum withstand force at the bushings HV
connection terminals during fault (short circuit) conditions (Kn).

15. Control panel schematics including interface with OLTC.

16. OLTC control panel schematics (manufacturer drawings)

17. Set points and calibration data for all devices, sensors, counters and instruments
that are supplied with the transformer. The information can be alternatively
incorporated in the control panel schematics.

18. Name plate drawings.

19. Valve plate drawings.

20. Fan motors curves.

21. Thermal withstand curve.

22. Inrush current curve.

23. Temperature rise calculations (oil, winding and hot spot).

24. Thermal and dynamic short circuit calculations.

25. Static or dynamic calculations demonstrating the seismic capacity of the
transformer and their associated equipment.

26. Noise calculation.

27. Loss of life calculation.
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28.

29.
30.

31
32.

33.

34.
35.
36.
37.
38.
39.
40.

41.
42.
43.

44,

45.

Current transformers characteristic curves showing open circuit secondary
saturation, ratio and phase angle correction and secondary resistance.

Electrical load list (stand by and running consumption of circuits).

Transformer's condition monitoring system technical documentation according
to par. 3.18.

Operating pressure of all pressure relief devices (main tank and OLTC).

Physical and chemical characteristics of the inhibited insulating transformer oil, as
specified in IEC 60296, including inhibitor content (DBPC or DBP), measured
according to IEC 60666.

Physical and chemical characteristics of thermally upgraded paper (TUP),
including organic nitrogen content, measured according to ASTM D982.

Final Datasheets

All technical specifications as per Attachment "A" (all fields to be filled in)
Detailed packing list.

Transportation instructions.

FAT detailed procedure and schedule.

FAT reports.

Transformer Auxiliaries and raw materials routine tests reports (provided by
subcontractors)

SAT detailed procedures and schedule.
As-built drawings.

Erection and Commissioning Manual (including detailed list of required
equipment for erection and commissioning, detailed procedure of erection of
transformer and aukxiliaries, detailed procedure of site testing.

Operation and Maintenance manuals (including specific inspection procedures to
be used to monitor possible degradation conditions and written precautions and
limitations for activities could cause severe injury to, or the death of the users, or
serious damage to the environment and the equipment).

Quality dossier including quality assurance reports.
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340/170/170MVA, 400/33/33 kV THREE-PHASE TRANSFORMER
ATTACHMENT "A"
INFORMATION sy SUPPLIER

1. Type of transformer (short description)
Nominal voltage N
Number of phases PRI
Rated power (IEC) PRI
Nom amp at HV winding S
Nom amp at MV winding S
Nom amp at tertiary winding e
Core type e
Flux density at rated voltages
(at no load and principal tap pPOSItioN) .......ccooviiiiiiiiiiiiieeeeen.
b. Number of core limbs R
3. Insulation levels e
4. Maximum permissible short circuit
duration PP
5. Over-voltage capability
o) at no load e
b) at 340 MVA PP
6. Long-time emergency overload capability
Maximum current at HV - MV terminals ..., % of rated
7. Transformer vector configuration e

8. Insulation category of windings (uniform



or non-uniform) S

9. Temperature rise limits e K for windings
e K for oil
e K for winding hot-spot

10. Thermal model constants
(calculated values following IEC 60076-7):
a. Top-oil to ambient temperature rise
with losses (load + no-load) at rated loading
of all windings - ABor e e K
b. Average winding to oiltemperature gradient
at rated current - gr A K
C. Hot-spot to top-oil temperature rise at
rated current - A8 e K
d. Hot-spot factor — H
e. Exponential power of total losses versus top-oil temperature rise

(oil exponent) - x e
f. Exponential power of current versus winding temperature rise
(winding exponent) - vy TP

Average oil time constant -to e min
h. Winding time constant - Tw e, min
i Constant «u s
j- Constant kz e
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k. Constant k22 s

11. Losses and PEI data
(The guaranteed losses shall be as indicated in paragraph 1.5.12)

111, No Load losses and exciting current at principal tap:

Voltage level No load loss (kW) Exciting current (% of rated current)

a) 380 kV

b) 400 kV e

c) 420 kV e ———
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11.2. Load losses at principal tap 400kV and reference temperature 75°C:

Load MVA Cu losses in kW Total losses in kW

340

255

170

85

11.3. Load loss at principal tap and 75°C with 170 MVA on HV and MV1 side
and NO 10ad ONMV2 SIdE........uiiiii e kw

114. Load loss at principal tap and 75°C with 170 MVA on HV and MV2 side
and N0 108d ON MV L SIAE ....ccouuiiiiiiiii e eeaans kw

115.  Total losses at principal tap and 75°C with 340 MVA on HV - MV sides
and 170 MVA on MV sides
(NO-10Ad F10AA I0SS) ....eiieie e kw

116.  Total cooling system loss
(all cooling units in operation,

excluding standby COOIEN) ... kW
11.7. Cooling system losses at T/Fno-load operation ...............coeeeeeeinnnnn... kw
11.8. Efficiency Index (El) at 400/33kV (H.V./L.V.1, H.V./LV.2) p.f.=1 p.f.

At 170,000 KVA e e
At 135,000kVA e e
At 70,000kvA L e
At 35,000kvA L e

Efficiency at rated Service conditions 400/33/33 kV (H.V./L.V.1/L.V.2) @75°C rated tap

At unity pf:

-AtSn%
-At0,75Sn%
-At05Sn%
-At0,25Sn%




At pf 0,85:

-AtSn%
-At0,75Sn%
-At0,5Sn%
-At0,25Sn%

11.10. Peak efficiency index (PEI) according EN 50629 e %

11.11. Load factor at HV - MV terminals
at which PEI occurs, at 340 MVAbase e pu

12. Impedances in (%) at principal tap, at 100 MVA power and rated voltage,
corrected to 75°C:

a)H.V./M.V.1 SRR
b)H.V./M.V.2 SRR

Impedance at 75°C

-At Sn % ettt
-At0,755n% et
-At 0,5 Sn% e
-At 0,25 Sn % e
On extreme upper tap

-At Sn % SEPTPUTUPPRTRRR
On extreme lower tap

-At Sn % SEPTPUTUPPRTRRR

12.1.  Positive sequence impedances

a) HV / MV1 PP
b) HV / MV2 P
c) MV1/ MV2 e



12.2.

b)

<)
d)

13.

14.

15.

Zero- sequence impedances

HV (MV open-circuited) e
HV (MV short-circuited) e
MV (HV open-circuited) e
MV (HV short-circuited) e

Average sound pressure level

Transformer without cooling (no-load) dB(A)
With all coolers at rated power and voltage dB(A)
(excluding standby cooler)

Harmonics of no-load current for principal tap (400/33/33kV):

Third harmonic e, % of no-load current
Fifth harmonic T % of no-load current
Seventh harmonic T % of no-load current

On - load tap changer (OLTC)

. Manufacturer and type of the OLTC e

b. List all parts of the OLTC s
c. 1sthe OLTC of vacuum switching type? s
d. Number of tapping positions e
e. Operating temperature
Minimum e
Maximum e
f. 1sthe tap selector and the reversing change - over selector in their own
not oil - tight compartment? s
g. 1sthe diverter switch and the transition resistors in their own oil - tight
compartment? PRSPPI

h. 1sthe OLTC equipped with
its own conservator? TR

i.
in accordance with IEC 602967?

1s the oil of OLTC free from PCBs or PCTs, suitable for transformers and
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j- 1s the conservator equipped
with oil level indicator and breather? e

k. 1s the diverter switch and transition resistors compartment equipped with o
filling and o drain tap? e

1. Does the OLTC consist of
0 three - phase unit? e

m. 1s the OLTC equipped with its own

oil-flow relay? PP
Describe where it is installed PP PRRPRRPI
Type and manufacturer PP PRRPRRPI
16. Tapping arrangement e
17. Position of regulating winding TP TRTTPRTRPRRTRTIN
18. Maximum rated through current of OLTC :........cccceviiiiiiiiiienennnnns
19. Maximum rated step voltage of OLTC .......cccoovveeiiiiiiiiiieeeenn,
20. Rated frequency of OLTC et
21. Rated Voltage of OLTC e erererererr i ———————————

22. Supply voltage for the control circuits
of the motor drive unit e ereeerer e ———————————



23. Rated power frequency withstand

Voltage

24, Rated lightning impulse withstand
Voltage

25. Describe the oil - flow controlled relay
and where it is installed

26. Number of make output contacts of
the olil - flow controlledrelay

27. Describe the pressure relief
device and where it is installed

28. Number of make output contacts
of the pressure relief device

29. Time response of the pressure
relief device

30. Pressure or vacuum values for the diverter switch compartment

and transition resistors

31 Time response of the oil —flow
controlled relay

32. 1s the motor drive unit suitable for
Local/Remote operation?

33. 1s the motor drive unit equipped

with emergency stop?

34. Indicate installationposition of
the motor drive unit



35. Supply voltage of the motor
drive unit motor e trererer e ——————————

36. Frequency of the motor of the
motor drive unit et

37. IP class protection of the motor
drive unit panel e trererer e ——————————

38. 1s the motor drive control cabinet equipped with :
a. Local/Remote selector switch e ereeeree .
b. Three (3) Push - buttons for raising,

lowering and emergency stop e trerererer e ———————————

(o A device indicating tap position et
d. Tap counter e trerererer e ———————————
e. Anti - condensation heaters

controlled via thermostat TR

f. Supply voltage of the
anti - condensation heaters TR

39. Can the motor drive
unit be controlled remotely? R

40. Can tap position, number of operations and any alarms be
displayed at o remote distance? e erererer e ———————————

41. Power frequency withstand voltage of the auxiliary circuits
of the motor drive unit et

42. Warranty terms of OLTC PP TTTPPPPRPRPRPRRTOR

43. Cooling system et

a) Type of cooling system e erererer e ———————————
b) Are the coolers separately mounted

and not on the tank walls? et
c) With how many independent cooling units (one of them on standby)



is the transformer equipped? et trrrrre i ——————————

d) Does the cooling system meetthe

requirements of paragraph 1.5.3? e trererer e ——————————
e) Does the cooling system meet the requirements

of the paragraph 3.9? e trererer e ——————————

f) Cooling unit data

1. Number of fans per cooling unit PP TRTRTTTRTRRRPTRTIN

2. Rated power of the fan motor PP TRTRTTTRTRRRPTRTIN W

3. Power of the fan motor whenrunning e trerererer e ——————————— W

4, Number of pumps per cooling unit TP TTTPPTPRRRRRPTTTIN

5. Rated power of the pump motor et w

6. Power of the pump motor when running et w

7. Oil flow of unit when running e trerererer e ——————————— [t/min

44.  Transformer tank
a.Type PR
b. Material of the tank et

c.Is the transformer tank in accordance with the requirements

of paragraphs 3.1? e erererererr i ———————————
45. Transformer conservator tank
a. Type e

b. 1sthe conservator composed of onepiece? e erererererr i ———————————
c. Describe the method of protection against
moisture: R

d. Does the conservator meet allrequirements
of paragraph 3.27 R

46. Pressure relief device for the transformer tank

- Type PP TURPRPUPRIPON
- Location of installation e
- Alarm contacts e
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47. Valves

- Type PRI
- oUse e
48. Oil of the transformer T TURPUPPPRTION
a. Type and manufacturer e trerererer e ———————————
b. Does the oil contain any PCBs, PCTs e ereeeree .

or corrosive Sulphur?
c. 1s the oil of the "inhibited transformer oil ()"
class in accordance with IEC 602967? e ereeeree .

49. Oil-to-Air Bushings M.V HV Neutral

Type L
Manufacturer .

May phase-phase operating voltage (rms) ... .
Rated phase to earth operating voltage(rms) ... ...
Rated current (A) L ..

Rated thermal current(A) L .

-~ 0o Qo0 T @

Rated dynamic current (A) L ..

> «Q

Cantilever withstand load (N) 0 Ll

Creepage distance L
j.  Angle of mounting L
k. Thermal limits—class L L
I. Dielectric dissipation factor L Ll
m. Partial discharges at max operating

phase-phase voltage L
n. Insulationlevels L L
o. Cross-section of drawnlead orrod . Ll
p. Seismic withstand capability . Ll
g. Do the bushings meet the requirements

of paragraph 3.72 L

r. Are the bushings interchangeable with any other having the same type, according to
CENELEC CLC/TS 504582 L e



50. Oil-to-Cable Bushing

Manufacturer

Type

51. Bushings current transformers (Ratio, accuracy class, burden)

- HV
- MV1
- MV2

52. Are all cables which run on the transformer

inside cable trays? et

53. Type of material of the winding conductors  ........cccccceviiiinviiniinninnnnn.

54, Type and manufacturer of Buchholz e erererererr i ———————————

- Location R

- Characteristics of alarm contacts R

- Characteristics of trip contacts R
55. Type and manufacturer of oil temperature

indicator.

- Characteristics of alarm contacts and

trip contacts e erererererr i ———————————

- Measurements teletransmission

capability R

56. Type and manufacturer of winding temperature

indicator.

- Characteristics of alarm contacts and

trip contacts et

- Measurements teletransmission capability
(Yes or No) et

57.

Type and manufacturer of oil flow indicator. et trrrrre i ——————————
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- Characteristics of alarm contacts
and trip contacts e

58. Type and manufacturer of oil level
indicator. T TURPUPPPRTION
- Characteristics of alarm contacts
and trip contacts e trererer e ——————————

59. Transformers mass protection system

Current transformer (ratio, burden, class) T

60. Type and manufacturer of rapid pressure rise relay et
- Location of installation e
- Characteristics of alarm contacts et

61. Type and manufacturer of on-line moisture and dissolved gas

monitoring system et

62. Net weights and dimensions

- Transportation weight e erererererr i ——————————— kg
- Core (steel) R kg
- Coils (copper) R kg
- Tank and fittings e erererererr i ——————————— kg
- Ol e erererererr i ——————————— kg
- Total weight TP TTTPTPPRPTPRPPRTON kg
- Untanking weight e erererererr i ——————————— kg
- Active part weight R kg
- Overall height (including bushings) ORI m
- Height over tank ORI m

- Projected floor dimensions:

Length R m
Width ORI m
- Description of the movement system et

- Description of the unloading and transportation R



63. Tests (acceptance of the specified tests)

(Yesor NO)
64. Type and manufacturer of the continuous moisture and gas-in-oil fault monitoring system
(description) e ———————

65. Color of the transformer

66. State the corrosivity category and durability category of the transformer's

painting,
according to ISO 12944

67. Describe with what the transformer

tank will be filled for transport purposes

68. Type of material, manufacturer and country of origin

of the transformer core material

69. Does the transformer accessories

packing follow par.7?
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PFISTERER

Manufacturer PFISTERER
Kontaktsysteme GmbH
Country Germany

Catalogue name

Type designation
Art.-No.

Variant

Applied standard

HV-CONNEX Cable Connector

Size 8 up to 420 kV

plug-in dry type cable termination

889 999 XXX
according to cable data
IEC 62067:201 |

Technical data of HV-CONNEX size 8
Cable connector - dry type, plug-in

Contact system

Material Cu or Al
Diameter over conductor 72.5 mm
Conductor size max. 3000 mm?
Connection method compression

Environment Conditions

Working place

indoor or outdoor
offshore on request

Atmosphere pressure not limited
Environment temperature -25 .. +50°C
up to -45°C on request
Max. humidity 90 %
Electrical levels
Rated voltage 380-400 kV
Highest voltage 420 kV
Rated design voltage to ground 220 kV

Electrical test level of the type test (IEC 62067:201 | and

internal standards)

Cable type

Type polymeric cables

Screen type wire, tape, lead alloy,
Corrugated Al & Cu

Diameter over insulation 144 mm

Dimensions of the termination

Length outside the socket (approx.) 1475 mm

Weight of the separable connector 130 kg

Packing

Type wooden box

Installation instruction for each kit | piece

Gross weight | pc approx. 160 kg

Dimensions Ipc/ |case approx. 1200 x 800 x 1000 mm

Installation

Site condition
Installation work

protected against rain and dust
by certified fitters

AC withstand voltage 440 kv
LI withstand voltage 1425 kV
Heating cycles (AC voltage) 440 kv
Partial discharge test <5 pC at 330 kV
Electrical routine test (IEC 62067:201 | and internal
standards)

AC withstand voltage (60 min) 440 kv
Partial discharge test < 5 pC at 330 kV

Current

Max. current rating

same as cable up to 4000 A

Installation temperature range 0. +45°C

Storage

Guaranteed period after shipment | year

Storage time 40 years
Limitation for assembly set 2 years

Expected service life after installation 40 years

Storage temperature range -5..450°C

Storage conditions
Relative humidity

not outside; dry place
max. 60 %, non-condensing

Max. thermal short circuit current (3s) 63 kA
Max. dynamic short circuit current 170 kA
Stress control

Field control method geometrical
Type premoulded
Material silicone rubber

Production method

injection moulding

Termination housing

Bell flange

metal housing, touch proof

All information subject to change without prior notice

TACX 03/2014 pm

PFISTERER Kontaktsysteme GmbH
73650 Winterbach, Germany

Phone +49 7181 7005 0

www.pfisterer.de
info@pfisterer.de



PFISTERER

Technisches Datenblatt fir HV-CONNEX Grof3e 8

Kabelanschlussteil - trocken, steckbar

Hersteller PFISTERER

Kontaktsysteme GmbH
Land Deutschland
Katalog HV-CONNEX Kabelanschlussteil

GroBe 8, bis 420 kV

Kontaktsystem
Leitmaterial Kupfer oder Aluminium
Max. Leiterdurchmesser 72,5 mm

Leiterquerschnitt max. 3000 mm?

Kontaktierung Pressverbindung
Kabeltypen
Isolation Kunststoffisoliert

Typbezeichnung trockener, steckbarer Kabelendverschluss
Artikelnummer 889 999 XXX
Variante bezieht sich auf Kabeldaten
Angewendete Standards IEC 62067:201 |
Einsatzbedingungen
Umgebung Freiluft und Innenraum
Offshore auf Anfrage
Luftdruck nicht begrenzt
Umgebungstemperatur von -25 bis +50°C
bis -45°C auf Anfrage
Max. Luftfeuchtigkeit 90 %

Draht, Band, Bleimantel,
Wellmantel Kupfer + Alu.
Durchmesser der Isolation 144 mm

Kabelabschirmung

Abmessung des Kabelanschlussteils

Spannungslevel

Nennspannung 380-400 kV
Max. Betriebsspannung 420 kv
Leiterspannung gegen Erde 220 kV

Lange auBerhalb der Buchse 1475 mm
Gewicht Stecker 130 kg
Verpackung

Art Holzkiste
Montageanleitung fiir jeden Steckersatz ja
Gewicht ca. ca. 160 kg

Abmessung (ISt./ISatz) ca. 1200 x 800 x 1000 mm

Elektrische Typpriifwerte (IEC 62067:201 | und interner
Standard)

Montage

Nennstehwechselspannung 440 kV
BlitzstoBspannung 1425 kV
Heizzyklus (AC Spannung) 440 kv
Teilentladungstest < 5 pC bei 330 kV

Montagebedingungen Feuchtigkeits- und Staubgeschiitzt
Montage durch zertifiziertes Fachpersonal

Montagetemperatur min. 0 / max. +45°C

Lagerung und Garantie

Elektrische Typpriifwerte (IEC 62067:201 | und interner
Standard)

Nennstehwechselspannung (60 min) 440 kv
Teilentladungstest < 5 pC bei 330 kV
Strom

Nennstrom wie Kabel, bis 4000 A
Nennkurzzeitstrom (3s) 63 kA
NennstoBstrom 170 kA

Garantie nach Auslieferung | Jahr
Lagerfahigkeit 40 Jahre

Limitierung fir Montageset 2 Jahre
zu erwartende Lebensdauer 40 Jahre
Lagertemperatur min. -5/ max. +50°C
Lagerbedingungen Innenraum, trocken
Luftfeuchtigkeit max. 60 %

Isolier- und Feldsteuerteil

Feldsteuerung geometrisch

Typ vergossen
Material Silikonkautschuk
Herstellungsverfahren Spritzguss
Steckergehduse

Flanschglocke Metallgehause, beriihrungssicher

Die enthaltenen Informationen kénnen sich ohne Vorankiindigung dndern

TACX 03/2014 pm

PFISTERER Kontaktsysteme GmbH
73650 Winterbach, Germany

Telefon +49 7181 7005 0

www.pfisterer.de
info@pfisterer.de



PFISTERER

Technical data of HV-CONNEX size 8

Socket for Transformer - dry type, plug-in

Manufacturer PFISTERER

HV-CONNEX Socket

Size 8 up to 420 kV
Type designation plug-in dry type cable termination
Art.-No. 828 081 999
Applicable standards IEC 62067:201 1, IEC 60137:2008
EN 50299:2014

Catalogue name

Environment Conditions

Dimensions of the termination

Length inside Transformer 750 mm
Length inside Transformer with short extension 960 mm
Length inside Transformer with long extension 1400 mm
Clamping ring hole diameter 640 mm

Weight of the socket (without extension) approx. 140 kg

indoor or outdoor
offshore on request
Atmosphere pressure not limited

Working place

Environment temperature -25 .. +50°C

up to -45°C on request
Max. humidity 90 %
Max. oil temperature 105°C

(Longterm 90°C due to max. conductor temperature)

Packing
Type wooden box
Installation instruction for each kit | piece

Gross weight |pc
Dimensions Ipc/ lcase

approx. 240 kg
approx. 800 x 800 x 1300 mm

Electrical levels

Rated voltage 380-400 kV
Highest voltage 420 kV
Rated design voltage to ground 220 kV

Electrical test level of the type test (IEC 62067:2011)

Storage

Guaranteed period after shipment | year

Storage time 40 years
Limitation for assembly set 2 years

Expected service life after installation 40 years

Storage temperature range -5..+50°C

Storage conditions
Relative humidity

not outside; dry place
max. 60 %, non-condensing

AC withstand voltage 440 kv
LI withstand voltage 1425 kV
SIL withstand voltage 1050 kV
Partial discharge test < 10 pC at 330 kV

Electrical test level of the type test (IEC 60137:2008)

AC withstand voltage (dry) 695 kV
BIL withstand voltage 1425 kv
SIL withstand voltage 1050 kV
Partial discharge test <5 pC at 364 kV

Electrical routine test

AC withstand voltage 650 kV
Partial discharge test < 5 pC at 590 kV
Current

Max. current rating same as cable up to 4000 A
Max. thermal short circuit current (3s) 63 kA
Max. dynamic short circuit current 170 kA

Stress control

Field control method geometrical
Type pre-molded
Material epoxy-resin

Production method injection moulding

All information subject to change without prior notice

IEC EN (1]1)78

60137 50299 Tested

Maintenance

Free

TAEC 03/2017

PFISTERER Kontaktsysteme GmbH
73650 Winterbach, Germany

Phone +49 7181 7005 0

www.pfisterer.com
info@pfisterer.com



PFISTERER

Technisches Datenblatt fiir HV-CONNEX Grof3e 8

Gerateanschlussteil fiir Transformator - trocken, steckbar

Hersteller PFISTERER

Katalog HV-CONNEX Gerateanschlussteil
GroBe 8, bis 420 kV

Typbezeichnung trockener, steckbarer Kabelendverschluss
Artikelnummer 828 081 999
IEC 62067:201 1, IEC 60137:2008
EN 50299:2014

Anwendbare Standards

Abmessung des Geriteanschlussteils

Einsatzbedingungen

Umgebung Freiluft und Innenraum
Offshore auf Anfrage
Luftdruck nicht begrenzt

von -25 bis +50°C
bis -45°C auf Anfrage
Max. Luftfeuchtigkeit 90 %
Max. Oltemperatur 105°C
(langfristig 90°C aufgrund max. Leitertemp.)

Einsatztemperatur

Lange im Transformator 750 mm
Lange im Transformator mit kurzer Verlangerung 960 mm
Lange im Transformator mit langer Verlangerung 1400 mm
Lochkreisdurchmesser 640 mm
Gewicht Gerateanschlussteil 127 kg
Verpackung

Art Holzkiste
Montageanleitung ja
Gewicht ca. 240 kg

Abmessung (1St./|Satz)

ca. 800 x 800 x 1300 mm

Lagerung und Garantie

Spannungslevel

Nennspannung 380-400 kV
Max. Betriebsspannung 420 kV
Leiterspannung gegen Erde 220 kV

Garantie nach Auslieferung | Jahr
Lagerfahigkeit 40 Jahre

Limitierung fiir Montageset 2 Jahre
zu erwartende Lebensdauer 40 Jahre
Lagertemperatur min. -5/ max. +50°C
Lagerbedingungen Innenraum, trocken
Luftfeuchtigkeit max. 60 %

Elektrische Typpriifwerte (IEC 62067:201 1)

Nennstehwechselspannung 440 kV
BlitzstoBspannung 1425 kV
SchaltstoBspannung 1050 kV
Teilentladungstest < 10 pC bei 330 kV

Elektrische Typpriifwerte (IEC 60137:2008)

Nennstehwechselspannung 695 kV
BlitzstoBspannung 1425 kV
SchaltstoBspannung 1050 kV
Teilentladungstest < 5 pC bei 364 kV

Elektrische Stiickpriifwerte

Nennstehwechselspannung 650 kV
Teilentladungstest < 5 pC bei 590 kV
Strom

Nennstrom wie Kabel, bis 4000 A
Nennkurzzeitstrom (3s) 63 kA
NennstoBstrom 170 kA

Isolier- und Feldsteuerteil

Feldsteuerung

Typ

Material
Herstellungsverfahren

geometrisch
vergossen
Epoxidharz
Spritzguss

Die enthaltenen Informationen kénnen sich ohne Vorankiindigung dndern

Maintenance

Free

TAEC 03/2017
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Technical Specification for 33kV GIS Primary Switchgear

1. General features of Switchgear

1.1 Basic design of Switchgear

Supplier should offer Gas Insulated Switchgear according to all current valid standards and terms,
factory-assembled, offered as single busbar Switchgear with Vacuum or SF6 Insulated Circuit
Breaker and combined disconnector / earthing switch without solid insulated interconnection
modules.

The switchgear is to be designed as indoor switchgear for installation in a closed electrical operating
site.

The installation of the switchgear shall be in a row on a base frame fixed e.g. on a concrete floor.
The Switchgear construction must ensure that during the entire life-time of this switchgear.
Gas-filling and gas-tightness test must be part of the factory routine test.

In the case of an internal arc, rapid return to service of the adjacent intact cubicles is to be proven.

To ensure maximum security for personnel, all handling and service actions and cable connections
shall be done with inner cone cable plugs from the bottom side.

The applicable IEC standards shall be listed and named in the offer and relevant Declarations of
Conformity should be provided for performances listed in this specification.
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Technical Specification for 33kV GIS Primary Switchgear

1.2 Cladding and compartments

The Switchgear shall be three-pole encapsulated.

The Switchboard with single busbar configuration must be designed with the following
compartments as a minimum:

Busbar with combined disconnector / earthing switch

MV compartment, not accessible gas insulated
Circuit Breaker, MV compartment, not accessible gas insulated
Cable connection, MV compartment, interlock accessible (air insulated)
Low voltage cabinet (air insulated)
Drive mechanism (air insulated)

The cladding of the cubicle must have the following features:

well arranged mechanical assembly

short easy to access drive mechanism.

minimum use of bushings allowing the mechanical driving mechanism to
pass the movement into the gas compartment.

fully gas insulated between the busbar compartments and the circuit breaker
compartment (no air gap allowed)

The gas insulated busbars shall be connected with single-pole solid insulated connection links
outside the gas compartment. End caps shall be available with secure voltage resisting close-offs.

For site connection of the busbars, the number of electrical joints should be minimized. Solutions
are preferred which require only one joint per phase for each cubicle during switchgear erection &
assembly.

The cable connection area must have a removable cover for access.

1.3 Gas compartment technology and control

The gas compartments shall be filled with the insulation gas SF6 and shall be designed as sealed
pressure systems, according to IEC 62271-1.

Circuit breaker and busbar compartments are separated gas-filled compartments per cubicle.

The temperature compensated gas pressure monitoring device and gas valve has to be visible
directly from the central position at the respective front side of the switching unit, without opening
doors or covers. The system for monitoring the gas pressure must provide three limit values (low,
very low, high), which are available for onward report. Auxiliary contacts should be provided for
remote signalling. The device should be self monitored.
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Technical Specification for 33kV GIS Primary Switchgear

The operational leakage rate for the gas isolation must not exceed 0.1% per year.

For the expected service life of the switchgear, under typical indoor operating conditions, re-filling
insulation gas should not be essential.

To guarantee maximum operating reliability and easy decommissioning of the Switchgear, the
number of gaskets, static bushings and pressure relief devices are to be kept to a minimum. All three
circuit breaker poles of each switchgear shall have only one combined gas-tight bushing.

Static bushings shall be gasketed with pressure rated packing (Elastomer-gasket system) for the
service life of the switchgear.

In order to ensure simple recycling at end of life-time, a recovery valve per compartment shall be
provided, which allows easy extract of the gas with standard tools.

1.4 Internal Arc fault classification

The internal arc fault classification is defined in accordance with the latest version of IEC 62271-
200.

The rated short circuit current must correspond at least to the rated short circuit current of the whole
switchgear. The internal arc duration is to be 1 s.

The Internal Arc classification shall be IAC [AFL] or [AFLR]

The distance from switchgear rear side to the building wall shall be [L00mm +- 30mm for AFL] or
[ 800mm for AFLR]

The distance from the left/right side of the switchgear to the building wall shall be [L00mm +- 30mm
for AFL] or [ 800mm for AFLR].

Covers from the switchgear side wall to the building walls are part of the switchgear manufacturer.

1.5 Operation and control

On-site operation under normal service conditions of the switching unit shall be done via an
intelligent bay module, installed in the low voltage cabinet.

All operation and service actions must be practicable from the front of the cubicle operating side.
Mechanical Operation should also be provided for use when the auxiliary supply is unavailable.

Page 6



Technical Specification for 33kV GIS Primary Switchgear

The mechanical operation points and the mechanical switch position signals must be placed within
a synoptic mimic diagram on a clear to use operator panel. It shall be at an acceptable operation
height and size. The front of the switchgear is to have a uniform, flush, appearance.

Great importance is attached to maximum clarity and intuitive operator guidance of the Switchgear
for mechanical on site operation. The mechanical operation and indicator devices must be visible
and available at the front, without opening of doors or coverings.

Functionally dependant elements, such as the operating device for the switchgear and the
mechanical switching indicator, should be placed directly adjacent, visually linked with reasonable
and clear imagery. The respective details in the IEC recommendation shall be followed.

Depending on the type of functional unit the operator panel/mimic diagram shall contain the
following operation and indicators:

Push Button for mechanical operation of the circuit breaker On and Off

mechanical display of circuit breaker spring charging status

mechanical spring charge accumulator for circuit breaker

mechanical switching cycle counter for circuit breaker

Separate operating ports for mechanical hand operation of the combined disconnector /
earthing switch (ON / OFF and earthed).

2 | 3-position switch to operate manual and motor operation for the disconnectors and
earthing switch function respectively.

During operation of the earthing switch the vacuum circuit breaker must be switched on
automatically with a mechanical link inside the drive mechanism

mechanical position indicators display for all switching devices

remote control with motor drive: circuit breaker, busbar disconnectors and earthing switch
double-side interlock between the cable box cover and outgoing earth switch - (for cable
tests special equipment for unearthing the outgoing cables must also be available)

1.6 Interlocking system

To ensure maximum operator safety, the switchgear must be equipped with a comprehensive
interlocking system of excellent design.

This interlocking system is to integrate the cable connection compartment systematically.

Actuation of the mechanical operating lever should follow the interrogation interlock principle.

1.6.1 Mechanical interlock

Cubicle Internal mechanical interlocks:
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- Mechanical operation lock for all switchgear operation, interlocked and synchronised with any
remote control.

- Mechanical interlock between the functions of disconnecting and earthing

- No direct interconnection switching between earthing and disconnecting

- Operation of the circuit Dbreaker only in defined positions of the

combined disconnector / earthing switch ON or OFF

- With operation of the earthing switch mechanism the circuit-breaker must close automatically
by mechanical connection. With the earthing switch is in close position, automatically by a
mechanical latch, switching off or tripping the circuit-breaker must be interlocked. Using pad-
locking for interlocking the circuit-breaker is not permitted.

- Actuating levers are allowed to be inserted and removed only in defined positions ON or OFF.
Only 1 element shall be actuated at any time

- -double-side interlock between the cable box cover and outgoing earthing switch - (for cable
tests special equipment for unearthing the outgoing cables must also be available)

- in no case a force which could damage the drive mechanisms should be applied. This is to be
realized by an interrogative interlocking system.

A manual operation must be available in the event of auxiliary supply failure. Additionally, the MV
cubicle must be equipped with an undervoltage relay so as in case of auxiliary supply failure, the
circuit breaker will open automatically.

In order to protect the operators on-site from remote activations, the control voltage must be
disconnected automatically when manually operating switchgear elements.

1.6.2 Electrical interlock (over several cubicles)

The bay unit for control & monitoring ensures that necessary interlocks are provided by a wire-
bound ring cable on the binary input contacts.

All further special interlocks are to be clearly specified during the engineering phase, in the case of
order placement.

1.7 Checking of Voltage presence (VDS-system)

The check of voltage presence shall be done with an electronic and integrated voltage test system,
in line with valid standards and instructions.

The indication should be derived from a capacitive voltage divider in the cable connection
compartment.

The situation “voltage present” rather “voltage not present” must be indicated clearly.

The maintenance-free voltage detection system must work without any external energy and should
monitor its connected test circuits continuously.
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The status of the health of integrated voltage test systems must be monitored. Device failure should
be shown clearly.

Optionally the integrated VDS-system shall be fitted with an auxiliary switch for signal and
interlock purposes (VDS-indicator with auxiliary supply)

For phase comparison, suitable connections shall be provided, which have to be covered during
general use.

1.8 Cable connection compartment

The cable connection compartment should be large, permitting the connection of multiple single-
core cables, or three-core cables or Solid Insulated Busbars or Medium Voltage GIL.

All types of insulated, connecting systems should be accommodated.
It is not permitted for depth to be enlarged, when 2 or 3 cable systems per phase are attached.
All cubicles have to permit inner cone connection according to valid standards and instructions.

For the inner cone the bushings are front accessed and placed one behind another per phase. The
cable connection is to be a minimum 425 mm from the bottom edge.

A phase change of previously connected high-voltage cables must be possible without additional
cabling.

Cable checking:

For cable checking a facility shall be available for the connection of test equipment for measurement
of voltage and insulation.

a) without interfering in to the gas compartment
b) without disconnecting the cables.

For the easy performance of cable testing, it is necessary, that the voltage transformer is easy to
disconnect.

For busbar connection, special appropriate connectors shall be foreseen at the incoming feeder and
supplier should provide his Switchgear configuration solution, clearly depicted in relevant SLD.

1.9 Low voltage compartment

Every functional unit shall have a separate, closed and shockproof low voltage compartment with
mechanical and electrical interface for housing secondary equipment for control, protection,
signalling and measuring.

Equipment may be built in to the compartment door, which must be buckle resistant.
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The low voltage compartment should have a minimum height of 800 mm and a minimum depth of
350 mm.

For transport and exchange request, the low voltage compartment has to be easy removable and
mountable. This has to be documented in the respective manuals.

The fitting of mechanical drive sections in the low voltage compartment is not allowed.

1.10 Corrosion protection and lacquering

Corrosion endangered steel components of the switchboards must be protected with zinc phosphate,
unless made of stainless steel.

Large areas of externally visible front parts, such as doors or covers, shall have an additional scratch-
resistant textured finish.

Paint coating shall be in the colour RAL 7035

Other RAL colours are available on request.

1.11 Transformers

The insulation material used in the construction of current and voltage transformers must be reduced
to a minimum.

Transformers must be suitable for all commercially available digital protective relays.

All instrument transformers must be installed out-side the gas-tank for easy access. Changing
instrument transformer must be possible without any gas-works.

All transformers shall be of conventional type. Current and voltage sensors or low power
transformers are not accepted.

1.11.1 Ring core current transformer (CT)

The switchgear shall be equipped with low voltage insulated ring core transformers for outgoing
current measurement outside the gas compartment. They shall be installed on adaption bushings.
It must be possible to easily retrofit or replace the transformer, without intervention into the gas
compartment as far as possible.

The transformer must be placed between the circuit breaker and the cable connection (needed for
switchgear interlocking). The transformers have to be connected to earth potential.
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The core performance shall be engineered according to the required measurement and protective
device,

P transformer > P consumer
Overburdening of the transformers shall be avoided.

1.11.2 Voltage transformer (VT)

Voltage transformers (disconnectable) for busbar metering, installed in a separate measuring
cubicle, are foreseen.

All voltage transformers shall be installed in the factory prior to dispatch of the panels. The
installation of the VVTs on site is not accepted.

2. Instructions, rules and standards

The offered medium voltage switchgear must meet all the valid norms and standards:

Environmental and operating conditions: IEC 62271-1/ EN 62271-1
Switchgear: IEC 62271-200 / EN 62271-200
Circuit breaker: IEC 62271-100 / EN 62271-100
disconnector and earthing switch: IEC 62271-102 / EN 62271-102
Current transformer: IEC 61869-2

Inductive voltage transformer: IEC 61869-3

Voltage test system: IEC 61243-5/ VDE 0681
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Contact, contaminant and waterproofing: IEC 60529 / EN 60529
Assembling: HD 637 S1

Operation of electrical switchgears: EN 50110-1

Device connection: IEC 50181/ EN 50181

3. Switchgear

3.1 Circuit breaker

The Circuit Breaker shall have a breaking capacity equivalent to the system fault level.

The vacuum circuit breakers must have a minimum life of 10,000 cycles at rated current (p.f. 0.7)
and a minimum of minimum 50 times short-circuit breaking current without maintenance.

It is to be considered that:

- drives are placed outside the gas compartment;

- drives shall be fitted both with manual and motor drive and shall have
- auto reclosing capabilities

- low voltage connection shall be carried out as plug type

3.2 Three-position combined disconnector / earthing switch

Setting of the three-positions:

On: The connections between busbar and circuit breaker are closed.
Off: The connections between busbar and circuit breaker are opened.
Earthed: The contacts are linked with the earth contact and the outgoing (cables) is earthed by

an automatic closing of the circuit breaker.

It is to be considered that

- drives are placed outside the gas compartment;
- drive mechanism shall be fitted both with manual and motor;

Page 12



Technical Specification for 33kV GIS Primary Switchgear

- low voltage connection must be carried out in plug type.

In addition to integral earthing, the switchgear must also be mechanical operated via a three-way
switch and vacuum circuit breaker, like conventional switchgear.

4. Auxiliary Circuits

4.1 Wiring

Wiring shall be done using flexible, black or green-yellow insulation material halogen free with the
following cross sections:

- Control 1.0 mm?
- Voltage transformer wires 2.5 mm? (from LV circuit breaker 1.0 mm?)

- Current transformer wires 2.5 mm?
- Ring wire 2.5 mm?

The terminal strip material shall be Phoenix type.

4.2 Protection and Control System (IED)
The protection relay associated with each circuit-breaker shall be digital. The relay manufacturer
shall have a valid ISO 9001 and 1SO14001 certification.

The relay manufacturer shall have a long term experience, at least 10 years, in designing and
manufacturing Digital Protective Relays linked to switchgear applications and have relevant
business volume and references in order to provide credibility in his commitments and at least
10 years of support capability.

The manufacturer/supplier shall have a permanent representative office with a trained and
skilled support staff, in the country or in the region where the Digital Relays are delivered, in
order to prove his commitment for local or regional support and to provide a channel for
communication.

The manufacturer shall be able to offer commissioning of the Digital relay to be carried out by
the local or regional office.

One common relay’s management software (based on standard Windows operating systems)
shall provide all necessary tools and functions to operate the devices. Via the management
software relay parameters, configurations and recorded data can be exchanged between PC and
the device.

The devices shall meet the applicable IEC design standards, IEC 60255 range, according to
functionality.
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4.3 Voltage Presence Indication System — VPIS
Each switchgear function shall be equipped with a VPIS (Voltage Presence Indication System)
according to IEC 62271-206 having the following characteristics:

VPIS will allow the visualisation of VVoltage presence on each phase with LED indication. They
shall be fitted with:

e 3 dedicated plug points for connection of a Phase Concordance Unit (PCU). These plugs
shall include a system to protect them from humidity, salted spray or pollution when PCU
Is not connected as well as designed in such a way that short-circuit or failure on the PCU
or its plugs does not disrupt LED display. Supplier shall propose a Phase Concordance Unit
to work with his VPIS.

e Additionally to the 2 previous functions, as a specific VPIS option, outputs to Voltage
presence relay
As component, their characteristics shall cover:

e Operating temperature range from -25°C to +85°C according to IEC 60068-2-14

e Conformance to EN 60068-2-11 for salt fog test up to 192 hours at 35°C

e Compliant to EMI/ EMC as per IEC 61000-4-2 Criteria B with +8kV discharge (air) &
+6kV discharge (contact)

e necessary distance between switchgear and walls

5. Technical characteristics

5.1 Switchgear

rated voltage 36 kV
rated operational voltage 33 kV
rated frequency 50 Hz
rated short-time withstand current 25 kA
rated short-circuit duration 3sec
busbar rated current (natural cooled) >3.150 A
insulating medium SFe
SF6-operating relative pressure at 20°C 500 hPa

Auxiliary supply for:

control 220V DC
signalling 220 v DC
activating 220V DC
motor 220V DC
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Degree of protection

degree of protection MV-parts IP65

degree of protection drive IP3X
degree of protection LV cabinet IP3X
degree of protection cable connection IP3X
Internal Arc fault Classification IAC AFL 20 kA, 1s
Ceiling height of substation 2.8 m

Service conditions
height of installation 1000 m over Sea level
ambient temperature max. + 40°C;

max 24h- +35°C;

min. -5°C
Dimensions
panel width (incomer, outgoings) max. 600 - 900mm
switchgear height max. 2400 mm or 2800 mm
switchgear depth max. 1600 mm

5.2 Three-pole vacuum circuit breaker

According to IEC 62271-100 / EN 62271-100

with 1 shunt release ON

with 1 shunt release OFF

with auxiliary switch

with manual and motor drive

with mechanical operating cycle counter

with auto reclosing possibility

rated short-time withstand current 25 kA/1sec
rated peak withstand current >50 kA

5.3 Three-position combined disconnector / earthing switch

According to IEC 62271-102 / EN 62271-102
settings ON, OFF, EARTHED
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with manual or motor drive for disconnection
with manual or motor drive for earthing

with auxiliary switch for disconnection

with auxiliary switch for earthing
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6. Cubicle Configuration

The required boards shall be grouped in four (4) switchgear assemblies
The configuration of each switchgear is as below:

6.1 Incoming cubicle(s) from Power Transformer secondary (1 pc per

assembly)
The cubicle(s) shall be configured to connect single-phase solid cast regin
impregnated busducts approaching from the top
Rated current 3.150 A or higher
The rated operational current must be achieved permanently, without the use of forced
cooling, according to IEC-conditions.

Equipment

1 3-pole vacuum circuit breaker
motor drive 220V DC
1 switch-on auxiliary actuator220V DC
1 switch-off auxiliary actuator220V DC
auxiliary switch 16-pole

1 3-pole three-position switch for disconnection and earthing
motor drive 220V DC
auxiliary switch 12-pole

3 voltage transformer, built in the outgoing
1-pole insulated
conversion:
/01 /0L kv

J3 3

winding 1 : category 1 75VA
da-dn-winding: 3P 60VA

1 damping resistance

3 ring core current transformer
conversion: 3.000/5 A
corel 0.2FS5 20VA
core 2 0.2FS5 20VA
core 3 5P20 15 VA

1 3-pole cap. voltage test system in the outgoing

Built into the low voltage compartment (example)

device for control and supervision

1 Multimetering device for A, V, kW, kWh (voltage values from the
voltage metering transformers ahead the breaker

2 2-pole automatic circuit breaker
for motor drives
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2-pole automatic circuit breaker
for control/signalling

3-pole automatic circuit breaker
for voltage transformer

1-pole automatic circuit breaker
da-dn-winding

diverse control and auxiliary relays
for message preparation rather control

includes necessary clamps and incidentals
freight, packing, delivery, installation,
documentation and on-site assembling

Note for Solid insulated busbars:

In case the supplier cannot provide one single panel appropriate for solid insulated busbar in
the cable compartment, he shall propose a configuration of panels that will consist minimum
of the above described equipment, i.e

3-pole circuit breaker

3-pole three-position switch for disconnection and earthing
voltage transformer

damping resistance

ring core current transformer

3-pole cap. voltage test system
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6.2 Outgoing feeder ULM (13 pcs per assembly)
Rated current 630 or 800 A

The rated operational current must be achieved permanently, without the use of forced cooling,
according to IEC-conditions.

Equipment

1 3-pole vacuum circuit breaker
motor drive 220V DC
1 switch-on auxiliary actuator220V DC
1 switch-off auxiliary actuator220V DC
auxiliary switch 16-pole

1 3-pole three-position switch for disconnection and earthing
motor drive 220 DC
auxiliary switch 12-pole

3 ring core current transformer
conversion: 300 or
400/5 A secondary switchable
core 1 0.2SFS5 10 VA
core 2 5P 20 15 VA
Cable connection for maximum 2 cables/phases
up to 800 mm? 1x type C bushing per phase

excluding cable fixing facilities with horizontal and vertical moveable cable fixings for
installing the outgoing cable.

Locking on the mechanical operating interface through a round profile cylinder for the whole
mechanical operating interface

In the low voltage compartment are built in:

IED device for control and supervision
Multimetering device for A, kW, kWh (voltage values from the busbar
voltage metering compartment

2 2-pole automatic circuit breaker
for motor drives

1 2-pole automatic circuit breaker
for control/signalling

diverse control and auxiliary relays
for message preparation rather control
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includes necessary clamps and incidentals
freight, packing, delivery, construction,
documentation and on-site assembling

6.3 Bus Voltage Measurement Compartment (1pc per assembly)

3 voltage transformers, outside the gas compartments
1-pole insulated,
built-on the busbar

conversion:

10 /01 /01y

i 3 3

winding 1: 0.2 60 VA
winding 2: 0.2 60 VA

6.4 Busbar Isolating device (1pc per assembly)
A busbar isolating device must be installed in one end of each switchgear in order to extend the
switchgear without shutting down the existing boards. This provision shall be adopted to the supplier
provisions
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7. Switchgear attachments

End walls on the left and right hand side of the switchgear

1 supports for operation cranks

2 operating cranks for circuit breaker

2 operating cranks for disconnector and earthing switch
4 two-bit key

Specific conditional attachments and tools, which are not listed, but are obligatorily needed,
must be included as a separate surcharge in the correspondence and considered in the price
composition.

8. Documentation

The construction documentation of the specification has to include as a minimum the following
components:

- Installation drawing including information about base frame and floor
openings

- Single line diagram

- LV circuit diagram with connecting/terminal connection tables and
equipment list

The documentation components (wiring diagram, terminal connection and operating resources
diagrams) have to be designed in CAD-format.

The construction documentation has to be created after the commissioning and filed for the
approval.

Other documentation components:
- instruction handbook
- assembly instructions
- routine test reports
- transformer test records

The exact details of the documentation preparation have to be agreed in detail with the buyer
after order placement.

The seller has to provide the complete documentation and local training to the buyer after the
successful commissioning and building site revision.

[Factory approval

For the medium voltage switchgear a re-inspection (final acceptance) in the factory as routine
test shall be provided.
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9. Freight, packing, delivery

Valid for all freight methods:

- packing for truck transport,
- freight and delivery with truck

The dimensions and weights of the transported units must be included in the offer.

10. Warranty

The seller must provide to the End User at least 24 months after the installation or 32 months
after FAT (whichever occurs first) guarantee of normal operation.

Warranty Terms and Conditions shall be enclosed with the offer.

11. Content of offer

The offer for the implementation of this project shall cover:

price for Design, Manufacture, delivery and installation of a metal-clad, factory-built, type-
tested, gas insulated single busbar switchgear with fixed integrated switching devices
included

accessories

freight and packing

electrical and mechanical documentation

transport into switchgear room and supervision of installation on-site

documentation / installation site inspection

The switchgear is to be designed to comply with the detailed requirements of the technical
instructions and specifications of this contract document. Product specific variances must be
detailed and explained in the offer.

Extensive documents, such as brochures, system configurations, a single-line circuit diagram,
overview of the offered system configuration and a drawing showing the necessary minimum space
requirement in the switchboard room must be enclosed in the offer.

The plan view drawing must contain the following information:

required length, width, height and footprint of the switchboard room
required double floor height, or cable trench details
placement of the switchgear in the mechanical room
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