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Renewable energy sources are facing a big obstacle which is change of
stability of energy. These renewable sources are intermittent and
unstable due to their high dependence on meteo.

The availability of electricity is one of the biggest concerns in
integrating RE with the power system, when solar power does not
generate electricity at night, wind power depends on wind speed

condition.

Energy forecasting is the
main topic of the energy
management system for
power system
development planning,
in order to ensure

improve

stability and

reliability. Because most
of the RE technology
depends on weather
and environmental
factors, it is difficult to
predict  the

energy accurately.
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Therefore, the engineers at FUKI

Technology Application and
Investment Co., Ltd. have researched
and developed the PowerFC (the wind
and solar power plant forecasting
Thereby, the

provides weather forecast and plant's

software). software
generating capacity in the near future
with high accuracy.

The output of the forecasting software
tends to follow the forecast given by
EVNNLDC (AQ) to increase the output
according to the AGC Programmer. It
also allows sending the forecasting
power to the SMOV system and meets
the forecasting standards required by
the NLDC.
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2 WHY NEED POWER FORECAST?

4
According to:
+ Decision 67/QD-DTDL issued date August 107, 2021 by ERAV on the promulgation of the
Process for forecasting capacity and generating power of renewable energy sources.

+ The existing data lists for Agreement on Technical design of SCADA & Telecommunication

systems at the project.

- If the published factory capacity deviates
by more than 15% for solar power plants
and 20% for wind power plants compared
to forecast AO, the forcasting capacity
value of AO is used as the basis for
scheduling.

- If the deviation is not more than 15% for
solar power plants and 20% for wind power
plants compared with forecast AO, the
forcasting capacity value of the plant is
taken as the basis for scheduling.

“Currently, according to
regulations, the plant periodically
publishing the forecasting next day
and next cycle generation capacity
according to the specified time
frame. After each publishing
deadline, A0 will aggregate the
forecasted generating capacity of
A0 and the publishing plant for
comparison at each operating
cycle.”

@ According to the above principle, in order to be reach as much power as possible, the
plant needs to forecast the number that AO will give and then add a certain
percentage to maximize the forecasted power but still have to satisfy within 15%-20%
of the allowable error.

@ The PowerFC system supports the plant in predicting the generating capacity that A0
will give out. Specifically, the PowerFC system will rely on the data that AO has
published at the SMOV site to build forecasting models, then use weather forecast
data from reputable providers in the world ( Enfor, SolarGis, ...) to forecast generation
capacity in the near future.
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PowerFC Software
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3 SYSTEM SOLUTIONS

Modeling the solution that provides plant power forecasting data is described as

follows:

Weather forecast data (From meteorological forecast sources) Real-time Plant Active Power
U U

Modeling . Forecast weather data Modeling

f t weather | (radiation, wind I redictive power . Forecast Power
p (SIS — : —>, P Power —> data
. data speed...) . data
L..__.. ...

Data from the weather station at the Power Curve, the plant
project availability
— Data from nearby weather stations Predictive data analysis from AO

- Modeling forecast weather data: To serve calculation and analysis before publishing
weather data, the model collects data from initial information such as factory name,
coordinates on the system. The system then collects weather forecast data from
meteorological forecasting sources around the world. In addition, to increase accuracy,
weather stations in the project area or weather stations in nearby projects will be
connected to collect.

- The forecast weather data calculated in the above model will be published and can be
accessed and exported on the software interface. This is the input of the calculation
model, analyzing the plant capacity.

- Modeling power data: To calculate the plant generating capacity from forecast
weather data, the system will collect input information such as design power,
coordinates of turbines, unit power curve and the availability of the plant. Finally, the
calculated value will be checked and corrected by the real-time plant active power
signal along with the predictive analysis of AO to improve the prediction accuracy.

- Publication of power forecast data: the post-calculated forecast will include the
available generating power and primary energy over time from within a 3-hour period
(12 signals of 15 minutes), D+1, D+2 comes until W+2 comes. The figures will be
displayed on the software in the form of tables or charts in accordance with the needs
of the user. The forecast data is fully accessible from Gateway devices via Modbus
protocol.

Phone number: +084 0355963021 Email: contact@fukiita.com




QUK

PowerFC

Solar and Wind Power Forecasting

A POWERFC SERVICE PACK

FUNCTION

Service pack

Description

PowerFC

Note(s)

Accuracy

Stick to the forecast of AO (Forecast
error is within from 0 to +20% of this
value of AO)

Applied

Main Function

Applied the requirements of forecast
types according to regulations of AQ,
EVN

Automatically send daily forecast data
to factory email

Data storage at the computer system at
the plant

Data display at plant computer system

Remote data storage

Sharing data with SS Gateway for
transmitting 12 power forecast signals

SIS N S

Need to coordinate
from SS SCADA

to AO contractor
Automatically correct data errors v
Automatically import forecast data from v
the software to the next period forecast
page during AGC
Inputs Basic factory information ve Provide by the
(turbine power curve, coordinates, ...) plant
Collect Real-time Active power signal , v Need to coordinate
high active power signal(*) from SS SCADA
contractor
Collect the weather sensor v Need to coordinate
from SS SCADA
contractor
Equipment, Specialized software v
software Computer systems and security v
Warranty/ Configure, calibrate, maintain and | Every2
Software support system operation years
update Periodically coordinate to evaluate | Monthly
forecast quality
Plant The factory notifies when there is a v
Responsibilities | scheduled power cut or problem.
Provide SMOV forecast page login v

information.

Notes:

(*) Does not include the design and installation of any system for collecting weather
data from meteorological stations.
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5 OFFERING PACKAGE COSTS OF POWER
FORECASTING SERVICES

OFFERING SERVICE COST TABLE

No. | Service pack Quantity | Unit Unit price Amount (VND)
(VND)
Survey, installation and
1 configuration the equipment 1 Set | 170.000.000 | 170.000.000
(Wind power plant > 50MW).
2 Annual service subscription fee. 2 year | 100.000.000 | 200.000.000
3 | System operation and error 2 year | 25.000.000 | 50.000.000
correction by Al.
Periodic warranty and upgrade
4 from the time of acceptance and 2 year |0 0
handover.
TOTAL (*) | 420.000.000

Commitment: Do not claim any costs during the maintenance of the service package.

SERVICE PROVIDED PROGRESS (**)

CONSTRUCTION PROGRESS

No. | Work name Duration WEEK)
1 2 3 4 5

Survey the existing equipment, the
1 | signals communication, make Installation 1 week
plans.

Procurement and transportation of

2 . 1 week
equipment to the plant.
Equipment installation and configuration

3 auip & 3 weeks
(***)

4 | Operation manual, acceptance 1 week

Note:

(*) Prices do not include VAT.

(**) The implementation period is counted from the time of receiving the contract advance
(***) Fuki is not responsible for the delay or miss the coordination from SS SCADA contractor
in item 4.
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6 SIMILAR CONTRACTS FROM FUKI

. ) . ~ 11.1. Hop dong ¢6 hi¢u lre ké tir ngi ai bén ca é ié » nhimg dié
CONG HOA XA HOI CHU NGHIA VIET NAM P “y \re ke r ng.:_\ ky. Hai bén cam két thye hién dung nhimg dicu
: khoan da quy dinh trong Hop dong nay.
Pic lap - Ty do - Hanh phic [ 4 .

11.2. Hop déng nay duoc 1ap thanh 05 ban bing tiéng Viét co gia trj phap 1y nhu nhau.
Bén A giir 03 ban, Bén B giir 02 ban.

HQP DONG
S6 08-2022/FUKI-SCI " ~ RREN
N "‘ 2 5 DAIDIEN BEN A 6 PAI DIEN BEN B
(Vé vige cung cap dich vu du bio cong suat phat /
07 dw dn Nha mdy di¢n gié & Quang Trj) 4
Can cir Bé Ludt ddn siw s6 91/2015/QH13 ngay 24/11/2015 c6 hiéu lwec tic ngay
01/01/2017.
Can cir Luat Thieong mai 56 36/2005/QH1 1 ngay 14/06/2005 ¢6 hiéu hec thi hanh
e 01/01/2006.

- Can cir vao nang luc va nhu cau cua hai bén.

f
UK )

Lé Dirc Phic

Nguyén Cong Hoa

Hém nay. ngay 4 Gthang 6 nam 2022, chung i gom c6:

I BEN A: CONG TY CO PHAN SCI E&C (SCI-E&C)
- Diénthoai  :02433868243  Fax: 02433719 676
- Dia chi: $ g 3, thap C, toa nha Golden Palace, duong Mé Tri. phuomg
Mé Tri, quan Nam Tir Liém, thanh phd Ha Noi, Viét Nam.
- Taikhoan  :45010008368368 Ngan hang BIDV - Chi nhanh Ha Dong.
- Masbthué  :0500574676.
- Email : encascigroup.yn  web: www.sci-enc.com
. Paidiénla  :OngNguyén Cong Hoa Chirc vu: Pho Giam déc.
(Kém theo gidy iy quyén s6 29.2/2022/UQ-SCIEC-BGD ngay 31/03/2022).
1L BEN B: CONG TY TNHH PAU TU VA UNG DUNG CONG NGHE FUKI
(FUKIITA)
- Diachi : K03/10 Ha Thj Than, Phuong An Hai Ty, Quan Son Tra, Thanh pho
Da Ning, Viét Nam.
- Dién thoai : 0355963021 Email: fukiita.co.ltd@gmail.com
- Masbthué  :0402125633
- Taikhoan  :025704070048342 tai NH HDBank - CN Da Ning
- Daidién : Ong Lé Dire Phiic - Chire vu: Gidm dée

Hai bén cing théng nhét ky hop ddng vdi cac ndi dung sau:

Ditu 1. Pham vi cong vigc, gid tri hgp dong

1. Pham vi cong viéc
Bén A déng y giao, Bén B dong y nhan cung céip phin cimg lip dat thiét bj du bao
cong sudt phat cho 7 NMDG, dich vu dy béo cong suét phit clia nha may dién gio
(NMDG) Huéng Linh 7 va NMDG Hudng Linh 8 bao gom céc ni dung sau:

- Khio sat, ldp dat, cau hinh thiét bi.

1

Contract to provide the power forecasting service for seven Wind farms in Quang Tri
Province between Fuki and SCI E&C Company.

Phone number: +084 0355963021 Email: contact@fukiita.com
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|4 =
) ?’ quyét bling hoa gidi, tranh chép s& dugc 6 trinh va giai quyét bdi Toa &n c6 thm quyén tai TP. B4 Néing theo
CONG HOA XA HOI CHU NGHIA VIET NAM quy dinh clia phap luat Viét Nam. Phan quybt cubi ciing cia Téa 4n 12 quyét dinh budc hai Bén phdi thi hanh, &n
B0c 1ap - Ty do - Hanh phiic pH do Bén thua kién chiu
000~ 6.2 Hyp 6dng ndy s& chdm dirt va thanh Iy sau khi hai B&n hoan thanh tht ca cac trach nhigm nhu ndi dung trong
Hyp adng. Bibu khodn bao mét véin can higu lyc sau khi thanh Ij Hop 6dng.
HQP DONG MUA BAN 6.3 Hop Bng ndy s& ¢4 higu Iyc vao ngdy dugc ghi tai phan dBu cla trang 1 va dugr l4p thanh 04 (bén) bén ¢4 gid
$6: 20220518/HDMBIFUKI-EPLA tr ngang nhau, Bén A gilr 02 (hgQ), Bén B il 02 (hai) ban aé thi hanh,
/. BAIDIEN aﬂﬁ_ _DAIDIEN BENB
Hom nay, ngdy thang  nam 2022. Ching t8i gdm c6: (/7 o {1
BENA : CONG TY CO PHAN DIEN MAT TRO1 EUROPLAST LONG AN (
Dia chi + Khu D, Xa M§ Thanh Béc, Huyér Bic Hug, Tinh Long An, Viét Nam )\/\)Q/‘
ién thoat £
Ma s6 thué 1101877021 >
4 tai khodn/ EETURRANH
Tai Ngan hang
Dai dién (Ong) LE TUAN ANH Chirc vy: Téng Gidm déc
BENB : CONG TY TNHH DAU TU VA UNG DYNG CONG NGHE FUKI
Bia chi + K03/10 Ha Thi Than, Phuémg A Hai Tay, Quan Son Tra, Thanh phDa Nang, Viét Nam
Ma sb thud/ 10402125633
ién thoai/ + 0355063021
ai dign/ Ong. LE BUC PHUC Chire vy: Giam abc
Hai Bén théng nt4t ky két Hop ddng mua ban (Hop aing) theo nhimg didu khodn sau
DIEU 1: NOI DUNG
1.1 Bén B cung chp hé théng dyr bao cong subt pha: xuAt 12 tin hidu 6én AD, A2 cho Bén A, chi tiét san phdm nhur
sau
STT Hang héa va Mo ta ovT | SL | Dongia (VNB) | Thanh tién (VNB)
[ | Thilt bj SolarEye: thu thap, x Ii d& ligu dy bao )
1| cbng sutphét va truyn thong aén Gateway hisn 1
hou ciia tha may
Dich vy cAu hinh, 84u ndi tich hop thiét bj dy bio
, | cong subtphat truydn i liéu vao Gateway tram G |
OMT EURO PLAST- Long An (xuét 12 tin higu dy
bao cong sult theo giao thirc modbus)
Chi phi dich vy cAu hinh RTU ABB (gateway) tal )
tram OMT EURO PLAST- Long An: Vi
1. Nhan 12 tin hiéu & myc 2 va chuyén tiép theo 74
giao thirc 104 dén AD, A2 véi dja chi theo datalst
| nha may da théa thuan.
3 |2 Céu hinh hidn th trén may tinh HMI (méy tinh G |
phia tram 110KV) tai tram hién thi céc thong sé
trong 01 I'sang méi gdm: i
- Théng sb dy bao cdng suét 12 tin higy,
5 Thén: 3 PvHigh/ Lm:_ Q Hight Lawe $6: 20220518/HDMB/FUKI-LAEP Trang 4/4
- Théng s Setpoint P, Q, PF, U }
|

$6: 20220518/HDMB/FUKI-LAEP Trang 1/4

Contract to provide the power forecasting service for solar farm in Long An Province
between Fuki and Europlast Long An Solar Farm JSC.
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