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O ormazasaL Distribution Power Network

Focus on Medium Voltage

Generacién Transporte Distribucién
Generation Transmission Distribution

Ceniro de Control
Dispatching Centre
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Qormazasar | What Is Our Experience in Wind Energy

Focus on Medium Voltage

MEDIUM VOLTAGE ELECTRICAL DISTRIBUTION SPECIALIST

More than 15 GW installed worldwide (Wind Farm and Photovoltaic Stations)

More than 300 Wind Farm installed in over 25 countries through 2008

18 years of experience in wind farm

Leader in MV switchgear supply for offshore wind farms

Ormazabal 4




O ormazasaL What We Offer

Focus on Medium Voltage

Solutions
Products

Services

Solutions:

By correctly identifying the customers'
needs, we can design the best solution,

combining the most suitable products and
services in order to ensure their complete

satisfaction.
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O ormazasaL What We Offer

Focus on Medium Voltage

Solutions
Products
Services

Products:

At Ormazabal we offer a complete
range of products for Medium

Voltage Electrical Distribution.
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O ormazasaL

What We Offer

Focus on Medium Voltage

Solutions
Products

Services

Services:

From the beginning we have been
developing and providing customised
services that complement our products,
together with an extensive experience in

their application.
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O ormazasaL Sustained Growth

Focus on Medium Voltage

Foundation

Lemona, Vizcaya, 1967

We are defined by our constant growth, own technology Soai
pain

and creation of value for our customers. e e

Our international expansion is principally based on: Zamudio, Vizcaya

Spain

Technological development No. of employees in 2010
1561 persons

Knowledge management Turnover in 2010
360 Mill. 4

Offering local solutions Internationalisation
Ormazabal operates and sells in

Establishing long-term relationships more than 50 countries
Installed Product Units

600 . Distribution cubicles

500 | n of up to 40, 5 kV > 1,100,000 f.u.
400 pan B

p - Transformer Substations > 100,000 u.

300 mimEmEml mi s - Transformers > 140,000 u.
200 AN - Low Voltage Boards > 130,000 u.

100+ B el

- Protection, Control > 100,000 u.

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2005 2006 2007 2008 2009 2010 : AUtomatlon > 4000 u.

Ormazabal



O ormazasaL Ormazabal's size in 2010

ocvs on Medium Volloge Global Medium Voltage Market

O ormazagaL

Siemens
Eaton

Ormazabal is the world's O ormazaBaL 4%

second manufacturer of
MV Secondary Distribution
Switchgear
+
Compact Transformer
Substations

Ormazabal is
among the top six
MV manufacturers
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O ormazaeaL Value for OffShore Wind Farms

-Leader in EUROPE

-Leader in UK

-Off Shore experience since 2002

PRODUCTS & SERVICES & SOLUTIONS

CONSULTANCY ENGINEERING INSTALLATION COMMISSIONING TRAINING
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L
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O ormazasaL International Development

Focus on Medium Voltage
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Ormazabal's global presence demonstrates the ability of our personnel and organisation to
succeed in our ongoing internationalisation process.

This process has increased our presence in a large number of countries and facilitates our
customer-orientated approach. In addition, this is reinforced through the establishment of in-country
subsidiaries and collaboration with our partners.
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O ormazasaL Global Technology - Local Solutions

Focus on Medium Voltage

Secondary D.

Distrib. Transf. Protec. & Automat.
LV Boards Applications

[ Ormazabal's Locations ] [ Commercial References ] [ Grupo Ormazabal's Diversification] [ Product Tree ]

-,
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O ormazaBaL

Focus on Medium Voltage

Solutions, Products
and Services for
Electrical Distribution
Networks
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O ormazasaL Global Technology - Local Solutions

Focus on Medium Voltage
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[ Ormazabal's Locations ] [ Ormazabal's Size ] [ Commercial References ] [Grupo Ormazabal's Diversification]
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http://www.knocktelecom.com/
http://www.tecnoexpress.es/
http://www.tecnoexpress.es/
http://www.barik.es/
http://www.knocktelecom.com/
http://www.tecnoexpress.es/
http://www.tecnoexpress.es/
http://www.tecnoexpress.es/
http://www.polsa.com/
http://www.knocktelecom.com/

O ormazasaL Locations
Focus on Medium Voltage
Manufacturing

Igorre - Spain Boroa - Spain

Madrid - Spain

Ormazabal



O ormazagsaL Locations
R Manufacturing

o)

Toledo - Spain

= 'k

Malaga - Spain

Ormazabal



O ormazagsaL Locations
R Manufacturing

Krefeld - Germany

Beijing - China s ‘ Zhuhai - China

Ormazabal



O ormaz Locations
ST Research and Development Center

March 2008

High Power Laboratory for
testing MV switchgear up to
2.500 MVA

Ormazabal
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O ormazaBaL

Focus on Medium Voltage
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2011

UK OFF SHORE MAIN PROJECTS

With Ormazabal Switchgears

Ormazabal
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Qormazaear | Siemens Off Shore Main Projects in UK

Focus on Medium Voltage
BURBO BANK i UNITED KINGDOM

=

—3 | Place: UK

Due to: 2007

Developer: DONG Energy

Power: 25 x SIEMENS SWT-3.6-107 Wind Turbine

INNER DOWSING i UNITED KINGDOM

LYNN i UNITED KINGDOM

Place: UK
Due to: 2008

Developer: CENTRICA

Place: UK

Due to: 2008
Developer: CENTRICA
Power: 27 x SIEMENS SWT-3.6-107 Wind Turbine Power: 27 x SWT-3.6-107 Wind Turbine
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O ormazasaL

Focus on Medium Voltage

Vestas Off Shore Main Projects in UK

NORTH HOYLE - UNITED KINGDOM

Place: UK \{
\!

Due to: 2003

Developer: Npower ;j v

Power: 30 x Vestas 2,0 WTG i 60 MW

KENTISH FLATS 7 UNITED KINGDOM

,“
Place: UK %y
Due to: 2005 ’
A\
Developer: VATENFALL L
Power: 30 x Vestas 3,0 WTG i 90 MW

BARROW i UNITED KINGDOM

Place: UK %’
Due to: 2006
Developer: Dong ’1 V

Power: 30 X Vestas 3,0 WTG i 90 MW -
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O ormazaeaL Value for OffShore Wind Farms

-Leader in EUROPE

-Leader in UK

-Off Shore experience since 2002

PRODUCTS & SERVICES & SOLUTIONS

CONSULTANCY ENGINEERING INSTALLATION COMMISSIONING TRAINING
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2011

CASE STUDY: RHYL FLATS

With Ormazabal Wind Farms Services

Ormazabal
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O ormazasaL Case Study: Rhyl Flats

Focus on Medium Voltage

RHYL FLATS - UNITED KINGDOM

Due to: 2009
Developer: NPOWER (RWE)

Power: 25 x SIEMENS SWT-3.6-107 Wind Turbine
RHYL FLATS

OFFSHORE.
WIND FARM™

b WIND FARM DIAGRAM

@@@ ©OO

h{) [PRIMARY DISTRIBUTION SUBSTATION]
=
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O ormazaBAL Case Study: Rhyl Flats
Wind Farm Services

1. ADVICE AND SPECIFIC DESIGN WORK
ACCORDING TO CUSTOMER NEEDS DURING PURCHASE OF ORMAZABAL SWITCHGEAR

PANEL ARRANGEMENTS

A CR CMP-V CR 4,5,9,11,16,17, 20,21
B CMP-V CR 1,3,7,8, 14,18, 19

C CR CMP-V CR2 2

D CML CMP-V CR 10

E CR CML CMP-V CR 13

F CML CML CMP-V CR 22,24

G CR CML CMP-V CML 15

H CML CML CMP-V CML VT 23, 25, 26

J CMP-V CR2 27

TYPE OF CUBICLE: CGM-CGC (TYPE EATS) SYSTEM UP TO 36 kV

CML: Feeder CMP-V: Vacuum Circuit Breaker CR: Cable Rising

-,
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O ormazaBaL Case Study: Rhyl Flats

Focus on Medium Voltage

2. FACTORY ACCEPTANCE TESTING (FAT) OF ALL SWITCHGEAR
PROGRAMME AND TESTING OF ekorRPG PROTECTION RELAY SETTINGS

Burtonhead Road Burtonhead Road
ORMAZABAL RPG RELAY SETTINGS RF22 ot Helens ORMAZABAL RPT RELAY TESTF  Rrzz StHelens
WAS 505 WAS 505
SERIAL NUMBER: 28433505 Tel (0)1744 739 304 Primary injection test results:- Tel (0)1744 739 304  Fax (0)1744 738 722
Fax (0)1744 738 722 www.epdl.co.uk
www epdl co.uk
[unT [ RF22 | [ENGINEER ] MARTIN GRAY |
Parameter  [Description Option Increment Applied setting |5EF“AL NUMBER | 28433005 | |D""TE | 14/04/2008 |
= Phase - phase curve Off, DT, EI, VI, NI v Test thgseis] I?xpected Measured Nopml_test Hc?ugl test I_Exp_eched_ Mea_sured _Re!ay trip_ cause |Record di;play
injected pick-up (4] |[pick-up (A})| linj. (&) linj. (A} trip time (3] | trip time (3) | indic. B {tick box) after trip
lo> Zero sequence (earth) curve Off, DT, EI VI, NI NI - — — —
Earth fault (S.1.) los L3 5.4 15.3 50 50 0.54 0.583 lo» B2 lo. A
- Lz 5.4 A3 50 a0.2 0.562 lo> B lo. A
B 5] i
|2 Enabling of ph instantansous unit Off, OT OT X 3 53 =0 05 055E = oA
lo>> __|Enabling of earth nstantansous unit__1OfF, OT o Tt earh feult (D.7.] lons &) 5 53 &0 82 010 FRER =X oA
T Ful load on T oo 1 7 L2 ] 56.0 i 80 0.125 lo== B lo. A
n (A) ull load phase current - L 5 583 & 507 0125 o> 3 oA
I Phase overload factor 1.00 - 1.30 001 115 Phase OICIEL] s - s EEs (I % 18718 18.706 =B A
L1-L3 23.5 88.5 200 203.3 2728 2885 I= B 13 A
K Phase multiplier constant 005-16 0.01 from 0.01 to 0.1 then
0.1 for rest of range 03 -2 e B85 100 568 15.718 18405 P E Z.A
L1-L2 33.5 88.5 200 201.8 2728 2718 = B 12.A
|2 Instantaneous phase multiplier 1-25 1 3
Inst. 2/C (D.T.) i L1-L3 G44 G400 700 G285 0.10 0.121 [EE 13 A
e Instantaneous ph - ph time sstting 005-25 0.01 from 0.01 to 0.1 then Li-L2 Bad 5450 700 073 0.10 RER 5> B 1z A
0.1 for rest of range 0.1
Confirm
lo> Earth leakage factor 0.10-0.80 01 02 Setrelay datz and time =2
Ko Earth sequence multiplisr 005-16 0.01 from 0.01 to 0.1 then
0.1 for rest of range 01
lg=> Inst earth sequence multiplisr 1-25 1 4 Relay type: ekor RPG-2024 Protection CT's:- Pre Fitted Power CT's:- |Fre Fitted
Serial number 28433005 Current Lot
To»» Inst zero sequence time seifing 005-25 0.01 from 0.01 to 0.1 then Current 154-8304 Class Number (all)
0.1 for rest of range 01 Class §F20 Type
Sensitive EF MO Lot
Note:- Password is factory default (0000) XEAX, Fraguency 50Hz Mbr iall)




O ormazasaL Case Study: Rhyl Flats

Focus on Medium Voltage

2. FACTORY ACCEPTANCE TESTING (FAT) OF ALL SWITCHGEAR

BUSBAR RESISTANCE TEST POWER FREQUENCY TEST (56 KV)
ELECTRICAL INSPECTION AND TEST RECORD: Resistance Tes rraz INSULATION RESISTANCE TEST (5 KV)

TECTRICAL INSPECTION AND TEST RECORD Power Freguency Teat LLEH
Customer Mc Nicholas OrdanContract number Z10054
Cusiomey Oyden Contract rumbes
Yo -. G < - o ne ' . .‘l 3 R .'r'
Type of gear CGM Specifind insulation keve 6K Type of gear cGM Spechied miultion levet IEKY
System voltags 33KV Location RHYL FLATS S widiagw 33KV Lo ot Frasc AHYL FLATS
System freguency S50Hz [System fregosrcy.  S0Mz Equipment under les
- - Unit’Switch board Arrangement:
Unit h board Ar 0 L.
Switchboar
Swilchboard [ E) Prares 4 Pares 5
Panel 1 Panel 2 Panel 3 Fanel 4 Panel ! {L‘:_'“ LWLV R
Typo CML CML CMP-V CR -
Sernal 28433001 | 28433902 | 28433905 [Purpose of test--

[To prove the Bashar Conneclons asdembiod on St and baset Swch mtegely . The Dushar sysiem consists
jot an arangement of Crnazabal Urmalnk’ boshar connectorns and busbar dead end cops

Retails of wats,

nitial insulation resistance st GV DC all swiches n CLOSED posdion, Tl duratoe 60%)

Details of test:

Purpose of test:-
To prove the busbar connections assembled on site and basic switch ntegnty. The busbar sysiem consists

of an arrangement of Ormazabal "Ormaink’ busbar connectors and busbar dead end caps “"I‘“:" ‘” ';‘II"“S '»'l"r‘
L1.& 53 2 170
12.E 485 L2-13 12
Switch postions:- o E Tt T
Panel 2 Saneil Fanel 4 Fanel! b, -
- '‘ower frequency test:
CML CMP-V_JCR Font Corrmctons are mase 1 1 31 butings of ol 3 Al ot et 3% meTrsed mhs Barh Mondes prases cansecd 1 Garm
EARTH |CLOSED a0y catnct wwtchoua & 1 lan it o 220V Pt 4 St Gucston of 60 seconds
p {Switch tions:- Pane 1 Panel 2 e 5 a4 Pares 5
Measurements wera made between the cable compartment bushmg of panel 1 and pane 3 T pee == X R
With the switches closed the complete busbar system was therefore tested EARTH FARTH EARTH A
Results:-
Results:- Fhigse Le:nn?e cuent
L1 =
L2 )
Phase Resistance Ewrth bar resistance measured from paned 1 %] )
L1 029 AR 10 paned 4
2 al swiiches m CLOSE s =1 our 0
2 028 mlliohes Earth bar Resistance [Post p.f. test inswlation restistance test (SkV DC al swiiches m YSED posibon, =1 ourstan 20s)
L3 (29 miliohms 0.26 | miliohms Appied 50 Appies
LI-E 482 L1.L2
12-E 540 L2-13
L3- 588 L1-13
Detalls of test plant:
PUI e above fecorded fesalts are lypical and wilhin accoplabie dmes
Description Serinl number Calibrated Cal Due TTs of twat squipment Couion of o iicaion e e
Megger Low Resstance Ohmimeter 1004 050272008 045022002 Description Tal Dus
Hipotronkes 100HY 1.5 ! 0 20002008
Mo ggur MITSTOEN SKY Imubtion leaier DE0G06/ 24 15 7 17/10
2 /e MARTIN GRAY
Engines BMARTIN GRAY Date of tas? 14/04/2008 B 7

11




O ormazasaL Case Study: Rhyl Flats

Focus on Medium Voltage

2. FACTORY ACCEPTANCE TESTING (FAT) OF ALL SWITCHGEAR
INDIVIDUAL CUBICLE PDI AND AUX CONTACT TEST

IINSPECTION AND TEST RECORD: CML-36 |PD| RF22 |nspecTion ano TEST RECORD: CMP-V-36 PDI RF22
L. i ) Wiring diagram: 001.9.0077 Unit SiNo:
Wiring diagram: 001-9-0077 Unit S/No: 28433902 Nom' aux supply voltage: 110VDC Year
Nom' aux supply voltage: 110vDC Year: 2008 EA version: YES Key number:
EA version: YES Key number: N/A Customer: McNICHOLAS Contract number:
Customer: McNICHOLAS Contract number: Z10054 SURTIon Check GOV 00N IHieas OIEIVISE SRECTIEd) A SWICE i ciosed 5osiion
|Insulation check: (5kV megger unless otherwise specified) All Sw/CB in closed position Phase - carth L1 Phase - Phase L1-12 1170
L2 L2 - L3 1230
Phase - earth : L1 531 Phase - Phase L1-L2 1170 = AR 1390
L2 485 L2-13 1230 [Mechanical operations/indicators check
L3 564 L1-L3 1390
Switching to all postans 0K
Mechanical operations/indicators check: Cable compartment cover reieased only in Earth OK
MBE device f fited D%
B Visual mspechion ([damage, documentation complete ) OW
Switching to all positions OK Closing col OK
Cable compartment cover released only in Earth OK Openayg cod 1 OK
MBE device if fitted Ok Opening cod 2 if fitted Ok
Visual inspection (damage, documentation complete) OK Bi-Stadle if fitled NA
Gas prassure [
Gas pressure:| OK |
EPOuI.\yuu RPG 1 part shoets far sethng ANt arpection repon
Aux switch positions:| OK | see 'aux switch logic table’ form for HV and auxiliary Contirm O/C ¥ip :"} 'l': omoly. [ ]
switch positions ) Extemaltp [
confirm E OC ip L1
Motor operation - | OK | (Motor operation and cut-out functions correctly) 12 msEopenmeann ]
L3

Notes:

Aux switch positions See “aux switch logic table’ foem for MV and auxdiary

switch postbons

Complete switchboard operation and inspection test TI—] (Motor aperation and cut-out functions camecty

Conmtrol cabinet checked {See control cabine! test schedule)
HV SCADA operation test Roter:

Test certification

Issue of complete test package as a PDF document

Engineer - DAVE JOHNSON Date of test - 16/04/2008

Enginesr DAVE JOHNSON It-afe of 1est 16004/2008




ORMAZABAL

tMA2 Case Study: Rhyl Flats

2. FACTORY ACCEPTANCE TESTING (FAT) OF ALL SWITCHGEAR
INDIVIDUAL CUBICLE PDI AND AUX CONTACT TEST

Main switch position Auxiliary switch positions Gas Pressure
Aux sw reference 89L/M5 | 89L/M6 | 89L/M7 | 89L/M8 (89T/M9 ([89T/M9 | 89L/M13 Gauge contacts
Sw terminal ref 51-54 61-64 71-74 81-84 91-92 91-94 | 133-134 1-4 2-4
Connection terminal ref 7-8 9-10 11-12 13-14 15-16 15-17 S1-S2 |GP1-GP3| GP2-GP3

EARTH ON closed closed open open open closed open open closed
ok ok ok ok ok ok ok ok ok
OPEN (OFF) closed closed open open closed open open(*)
ok ok ok ok ok ok ok
CLOSED (On) open open closed closed closed open closed
ok ok ok ok ok ok ok
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