HNIYI NN
NPNINTN NPHVNN T9VN

(NN P2O/790Y POD BY AWPNNY NIND HNDNI HOWEPN NYT NANRY NNNT] — N NOD)

O'MNl N'2IXN TYWYN SRun

'WNIN [Yy™Ma TNt am arn

2.12.2012 | ny1nun 1OKN

D'TIONAN NV IR

YIN {790 /T'N' 790 DY IWFNNYT DHID NIAONI NWIXFN NYT NN [T

21 0'TdN AN NPNY (M'RNKRN NIPNN DX no) (31)3 ./ (29)3 CHM napn 7y nonnon nwpan
.7.8.2-17.8.1 'on 0">n nix1In

(*Tva/nnrea/pavn YU DN VNS YY) NNYFNIN RN XD

NPTNHY MM PO YIND VPNIIT ANXD NTNYNN 0N NINRN TIVNL SURIN WTNN N
DUNAYOIN (V7PWN) INTININVNDT NPYN OY XYNI NOMYND MY NIDNL NNY - INIY

M2 MIIDNI NN TTIN NN I YAV 2970 VPN XID ONIYIA NN TPNIIN N9 VPN
NV IPY NXANY YT (DXIVN MIVYY D01 HY MNDITI) PPN DTN YD 1) (D710 190N)
PN MPNN DY DMPOIPHRN DIVONT MINNVN DY MYIVNN NN

VINOY 12 NYYN NN M IMKN 971n) COSMO 5Tin X1n v7npwn wiRnwn 12 RN DTN

WASP 21 w1mow nuw 12 100 97D (MaD) M»Tm MYUIN MDY, \NIY,1MIn0a

NN NPON TV DITIND NNIN ADYN NTIAYN NN WD 0N MPINRN TIVN IONIYIN V0N
NP NIINI YNIND 7D 29700 VPIIONY NN TY IR MAN NMNNX INONIVIA SV NPNON
ITIAYN TONNA YD NYPAI 11D DY DMITINY NNAD DY IPMON)

xCk p O %"IUN TION NNYFNAN XWNDA D7 DX
(o'xnnn Di7na X [no) :nNwEnna 10

nTay viya O oy [ ro OJ
(M'721'9) 1'on A7TNIRLAN NIN'WN H1oon pY
50006427 7900 190N
(anmy 190n/n.v/¥.n/9.n)
yin 790 . T 100 O 0 AT 9o
N1 93,500 MNYPNAN Y / [TNIX
1.1.2013-30.6.2014 YANYENND NN

:YIN 210 DN 2100 D IX TN 90 Xin 250a > O'2Iint

— 1 Y219 NV DM NIVNN TIVN OORIYIN VPYN YT DY NNODINVN NYTH NN
NINYY, D20 TPXINRD TIYND NN V7HYD XN NWNRY AWPRI NPTIND NNMP 79N V/NYD
NPON XY NPANIND AN N : NPIDIN NPND NV P2 NIV O1INIYIT DN MY IPY




-2-

NN MBYAIIN NPT MOIWNY A SN VPHYS YOI NIDN .2 .M AMINN DIVN
DOVNY APLVIMTITM

11992 0 YIDNRI \YINY NATPKRI TN DMNTPNNN DPNINIRVNN DOMPYND NI 29N VDY
MY DYON NIDN HY HITY VPN APON V7EYN MO 2009 MV <D, TN DVYN GONL .TPNINIIIN
(http://www.tuuliatlas.fi/en/index.html) 135»95

AXINN NWNN T DTINN MZIN A5WN TN N DILX NPIN Y DYAOWN DI NN DI VPN
NN IPOY NN 90 A3 [ (http://tuuliatlas.fmi.fi/en/) 2n3n 912285 VIIVPK INKI Y9I0D
SNV waNN NYND VPN

73Y0 VPN NN IOV DYHIINN DI DY DINY Y1791 V/RYD ¥ NI VPNII YXIY OND

9 ¥ (DTPIN MOINUD MPY 9 NMONHDN) DPNIINRLVRN DITINDN NN DINNL INPNIND
DOVATI WD 22YT0N THIND — NI NI Y 0598D 31X IT7I0 M NHNRNNT YTINMY IPNID 11°0)
SV WP MIN MTPTH 910 ON 571N MINSIN MR NUPN 953 HTNPH NPHJINY - DXL
X190 MNTNNINVD MPY HY MI2INM DTN NN 2V DN NININITNNVD MPYI (N IMININ
WINIOT VPYN YIT 1N NOONNN MITIPIZ HMYIYN YIDY D157 72951 YDVINN 19N DTN
VINOWA NPNMIN JNY PN TN NI NN DION NPONA MNNNHND NPVID NN MNP .1 IWPn2
P90 NYLIN NT KYN IR V7NYY XY JNTID 1991 N NN IIIXY SDVINN NN DTN
DPYNY DI .DMINN DPNININVH DXMPY 51 YN D) 1T N0 ITIND PNINS ¥ 29N V'NIYD

NPON YW VPN ,ININNY WXL N9 DN PN v HYN YIwaw) COSMO-n 51 NN DX¥In
NP2 MNTPNND MLV PO Y HY M NN DHON

WASP 11951 5711 DY 59N 9710 DINNIN 2N 2DWNN VPN 1D DI W 9N VYD

LM O9INID XUNY IW NYPYY MIYIYTN MDA YHOD 531 10 DY ONIWIN VNPVYN NN WHRYNN)
J9INT IN G0 0N Y YDA YN DX 2,11 NN HY NINNIND NPT 191 ,10NNN WII DN
JWASP-n nX 2070 11191 1P2NY DIN, NPV NN 1T PNI0Y Y12 D) 07NN 7Y 1100 INDNY
920NV 793 V7RYN YWY SDVINND MNIND DTIND 11 ITIN NN MY YWD MNDS 1ON
,AVPI2NN NNONNI N DHON VPN OY TTINNNY INXONTININVA MY DI PR .NNTIPN NPO92
PPN VP INRNIY N YN STIPN VYN WASP 510D 1IN 7N P2 11200 Y31 INNonavy
MS ) nw mn Y VPPN YINIY YY) 12 MPIRN ITIN TN NYPIZNN NNONNI MY DYVN NPaN DY

SONIYOIN VRYN VIDPWAY DT AN DNIN XYY (MICKO

NDNT YPHRN NWNN DY 2DV D) XYY INDN NIN RN OIROVPNMID TONN Y32 319N V/DIYNY NI
NITIN YO0Y 931 72299 NPDVPRIVIN NN NISND TIWINN NINSIN NHORNNA DD v
.DWITIN DIHND

110102 WASP 19 57102 windwny 22007918 MIN HTiN vindwa 1o Pa 100w 012700
PYTNNY MPON VNHWYD YTIND NI DY NN 53 NN M NN DHVN NPON DY XN VPO
Y XYY T PO INITIN

&

02-5006766 :'OP9 02-5006764 : 50 91360 DOV 36148 7.1 216197 'NI gngvj

www.mni.gov.il :vIVNI PVNIIND yozana@mni.gov.il : 57NYT



-3-

37990 MV PHNT MAYPANN TIWD DOWPIN PN DY SNNINY DIPIIN N

I XYY SNNPNRT MIDNON MNP GRINKG NN N ONYT NN

21 T
NNIN N0 NIAYTA DINN 70N NAT NNy
— nnl‘x\\r)// TWIXpMA NDNON 2V2 TRSN | NWINFNN NIdNOA YYD, DY
\Y
®
02-5006766 :'OP9 02-5006764 : /90 91360 DOV 36148 .7.70 21619 'NI gov®

www.mni.gov.il :vV)IVINI NNINS yozana@mni.gov.il : 5T



30/470/2012

ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

29/11/2012

Ministry of Energy and Water Resources
Dr. Shlomo Wald

Chief Scientist

shlomow@energy.gov.il

Israel Meteorological Service
Dr. Henia Berkovich

Director

P.O.B 25 Bet-Dagan, Israel
bhenia@ims.gov.il

Request for quotation was sent by email 8.11.2012.

ISRAEL WIND ATLAS CONSULTATION

The Finnish Meteorological Institute (FMI) has prepared a quotation related to wind atlas
consulting. The statutory VATs is 0 % for presented service. Contents and term can be
specified in the follow-up negotiations.

This quotation is valid until 31.12.2012. The purchase order can be sent to: limatieteen laitos,
Consulting Services, P.0.Box 503, FI-00101 Helsinki or by email to Harri Pietarila
(harri.pietarila@fmi.fi). FMI reserves the right to use the name of the study and customer
relation as reference after the client has approved the tender.

For more information regarding the quotation, please contact:

Jenni Latikka, scientist Tel: +358 50 453 2163
Email: jenni.latikka@fmifi
Harri Pietarila, Head of Consulting Services Unit Tel: +358 50 337 8224

Email; harri.pietarila@fmi.fi

Yrj6 Viisanen
Director of Research and Development
Finnish Meteorological Institute
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ISRAEL WIND ATLAS CONSULTATION

The Finnish Meteorological Institute proposes consulting services to the Israel Ministry of
Energy and Water Resources (MOE) and the Israeli Meteorological Service (IMS) for
producing an Israel Wind Atlas. The planned Wind Atlas is based on a combination of outputs
from the numerical mesoscale model COSMO to be run by the Israel Meteorological office and
a relevant micro scale model. The details of the consulting services are described below.

1. Consultation for mesoscale model runs
FMI would provide consulting services to MOE and IMS in planning the mesoscale model
(COSMO) runs. The consultation includes
- Comparison of different mesoscale model schemes. Since FMI does not run COSMO
itself, modelling consultation will be provided on a general level. Based on comparisons
between relevant schemes implemented in COSMO to corresponding ones used in
FMI’s own operational mesoscale model, FMI would provide IMS expert assessment in
the interpretation of the outputs of the model in relation to the used schemes.
- FMI would act as a consultant to MOE and IMS for choosing representative wind
periods for the mesoscale model re-runs. Representativeness would be based on the
ERA Interim dataset.
- FMI would act as a consultant to MOE and IMS for selecting the output parameters of
the mesoscale model runs needed for the purpose of the wind atlas.

2. Consultation for verification
FMI would provide consulting services to MOE and IMS for mesoscale model outputs
verification. Such consultation includes
- Standard verification of the mesoscale model outputs against AWS stations data
(parameters: p, T, U)
- Verification against masts and LIDAR measurements (parameter U)

3. Consultation for Z0 map production

FMI would provide consulting services to MOE and IMS for the production of surface
roughness maps from land use maps. This includes technical consultation on automatic map
transfer from land use categories to roughness lengths and guidelines for using roughness
lengths.

4. Consultation for wind atlas results production and analysis

FMI would provide consulting services to MOE and IMS for producing the needed output
parameters (Weibull parameters, wind speed, wind distribution, turbulence intensity, etc.)
based on the mesoscale model runs and give recommendations to perform quality check of
the results.

5. Consultation for map interface production

FMI would provide consulting services to MOE and IMS for the development of a web page for
the Israel wind atlas. The web page would include map interfaces where the wind atlas results
are displayed. This activity includes consultation on wind map deliverables, wind atlas
database structure (PostgreSQL) and map interface production (with PostGIS and Web Map
Service (WMS) technique)). Web page would be conducted by the Survey of Israel with
requirements defined by MOE and IMS.

P.0. BOX 503, FI-00101 HELSINKI, Finland | TEL +358 29 539 1000 | FAX +358 29 539 4129 | www.iimatieteenlaitos.fi
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COSTS
The costs for the services described above for the different activities are:

.. Estimated number of .

Activity consulting days Costs without VAT
1. Consultation for mesoscale model runs 20 21 100 €
2. Consultation for verification 15 15 800 €
3. Consultation for Z0 map production 5 5300 €
4. Consultation for wind atlas results 20 21100 €
production and analysis
5. Consultation for map interface production 15 15 800 €
Travel costs to Israel, 5 persons, each for 5 5*5
days in Israel 14400€
Total 100 93 500 €

The total price for all activities based on an estimated total of 100 working days by FMI expert
is 93 500 €. The service is a package deal and consequently the listed activities (1-5 and
travels to Israel) cannot be ordered separately.

The described services will be carried out by remote support via emails and videoconferences
(estimated consulting days 75) and on site in Israel (5 persons for 5 days each). FMI would
provide additional remote support from Finland (activities 1-5) to MOE and IMS if needed
during consulting period 1/2013-6/2014 until MOE and IMS have approved the activities. The
travel costs include travel costs of FMI consultants to Israel (5 persons for 5 days each during
the whole consulting period). Extra travels to Israel would be charged according to Finnish
travel rules and with a rate of 800 €/day/person until the Israel Wind Atlas is ready.

The statutory VAT rate is 0 %. The specific schedule with milestones and the payments will be
defined in more details once MOE and IMS have approved the quotation. The whole
consulting service will be provided during period 1/2013-6/2014.

Term for payment
- Advance payment, 10 % (9 350 €) of the total price would be charged when MOE and
IMS have approved the quotation
- 80 % of the instalments according to the phases (activities) of the project, i.e. each time
agreed interim milestones are attained
- Final payment, the rest 10 % would be charged after the final product for each activity
has been approved by MOE and IMS or on 30" of Jun 2014 at the latest.

Term of payment: 30 days net

Interest on arrears: according to law of interest rate

REFERENCE

The Finnish Meteorological Institute is an independent public research and service
organization. FMI is operating under the Finnish Ministry of Transport and Communications.
FMI observes the weather, air quality, radioactivity and electromagnetic phenomena at several
hundred stations, with the aim of promoting safety and providing services in response to the
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various needs of the public, industry and commerce, as weil as contributing to scientific ends.
Besides observations, FMI has high level research activity on all these subjects, and
especially in relation to this tender, has intense activities in developing modelling capacities for

meteorological, air quality and climate predictions at all scales, ranging from global and regional to
obstacle-resolving models.

FMI was founded in 1838 whereby also the first weather observations at the Kaisaniemi
station were started. FMI has participated in wind energy research, development and
consulting since the end of 1980s. This has been carried out in different EU, EUMETNET,
TEKES, COST and IEA projects. The last large project was the Finnish Wind Atlas and the
Finnish Icing Atlas produced in 2009 and 2011, respectively.

The FMI’'s Observation Services Unit enables the output of various quality-controlled
observations on a regular basis such as: wind data from approximately 500 locations around
Finland. FMI's other observation networks includes weather radars, lightning location-,
radiation-, air quality monitoring, and geomagnetism networks, as well as ionospheric-
magnetospheric measuring platforms. The Consulting Services Unit carries out tens of wind
energy consulting projects yearly. Usually, wind measuring and consulting projects are
confidential, what limit their use for reference purposes. Some references are mentioned below;

2009-2010 Wind measurements for the Lappeenranta University of Technology
2010- Wind measurements for the TuuliSaimaa company

2010-2011  Wind measurements for the Destia company
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