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Wuhan Sunnpo Solar Technology Co., Ltd.
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Wuhan Sunnpo Solar Technology Co., Ltd., established in May, 2011

with a registered capital of RMB 100 mullion, 1s located in No. 12, Fengting
Er Rd., Wuhan E&T Development Zone, P. R. China. Sunnpo has a
capability for full range solar muror R&D and manufacture and provides
cost ettective products and service for customers worldwide, including
mirrors for parabolic trough, mirrors for tower and Fresnel system,
secondary reflector (CPC) and mirrors for CPV, widely used 1n the field

of CSP power generation, medium-low temperature STE application and
CPV area.
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As a National High-Tech Enterprise, Sunnpo has established its place in the industry with excellent innovation
ability and rich experience 1n research and development. Sunnpo 1s able to provide customers with whole

process technical support and protessional solutions and systematic services from new product design, product
development to mass production.




Professional Focus Innovation Excellence ™
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Sunnpo has build up a sound and efficient management system and obtained authentication certificate 1ssued by SGS covermg ISO9001,
[SO14001and OHSAS18001. By introducing world-class manutacture and testing equipment, Sunnpo has formed an efficient and

stable mass production capacity, products have reached international advanced level and are validated by the third party recognized
professional institute DLLR and PSA.
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Dedicated to promote the development and utilization of renewable resource with technical innovation, Sunnpo 1s willing to join hands
with all partners to jointly create a better tuture for green energy.
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Mission: Sunnpo 1s dedicated to pursue for innovative technology and promote the exploitation and utilization of renewable resource,
and contributes to the protection and improvement of the living environment of humanbeing.
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Vision: To be a global leading professional CSP mirrors supplier.

MRS PR gk, ok kg

Spirit: Committed to continuous improvement and pursue for excellence.
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Parabolic Trough System

>

@ HIAUKFHEEYERAHL RS F HI)
PR AU A BE, RFRPHIE RS
BN B fE XA G, Xt
He e s ke, ™
i A& TR,  EmYREh T R HL
PLEEA T H
Using parabolic trough mirrors

to reflect the solar radiation to

the solar collector tubes, generating
steam with heat exchangers and
producing electrical power with
turbine electrical power generators.
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Mirrors for Parabolic Trough
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Professional Focus Innovation Excellence ™
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Using ultra white tloat glass as substrate, coating silver, copper and protective paint on the convex side after tempering and reshaping
the float glass.

Fﬂ*ﬁ!ﬁ Specification

K1

(Glass
Silver
Copper

Base Paint

Intermediate Pant

Top Paint

AR A HilK G \BPAR S IETE R 25
Aperture Width Length Height Area Weight

i) A LA
AR inner [EST.0 1,400 ) )
SIE2 5,000
pF outer 1,570 1,324 25l 21
A inner 1,700 1,641 2.8 238
SPS 5,770
6/ outer 1,700 [E5.0 el 26 e % B
l CSP
- W inner 6 770 1,570 1,900 3.0 30
Jp A outer 1.570 1,900 3.0 30
AN/ inner 2,030 2,010 4.1 41
SP5 i)
JpF outer 2,030 2,010 4.1 4]
SP12 $i 7 mirror 2,500 1,438 1,357 2.0 20
A F
SP13 ¥R/ mirror 2,550 1,570 1.385 7 9 2) STE
SP15 ¥R/ murror 2,550 1,463 1,385 70 20
e . D) BEREEAmm, A lmm 1) Thickness of mirror: 4mm, size tolerance : =1mm
Remark:

2) RSEEIFITIR500~7,512mm, R Pk el
3) FESNRSTEES . SREELE . R

2) Size of murror: 500~7,512mm ,and customized murrors are available.

3) The murrors have high retlectivity and long service life.
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Parobolic Trough Mirrors for Ultimate Trough (UT )
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In 2017 Sunnpo took the lead 1n developing the parabolic trough mirror SPS(RPS) for UT, and became the
first and unique supplier with mass production capability worldwide.

® SPSELBRE IR B BEL 1K2,030mm, YA 1C2,010mm, &4 ) e R R 9B

The s1ze of SP5 1s length 2,030mm and height 2,010mm, which 1s the biggest size for single solar mirror
up to now.

O UTZMRYTFERIFITR ARG WA R THRELE , PR, PRIRBI IR .

UT and other trough collector with wide aperture can effectively enhance the concentrating ratio, increase
installation efficiency and finally reduce the cost of solar field.

SPS (2030mm x 2010mm x 4mm )
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Tower System
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Using solar mirrors to track

and reflect the solar radiation
onto the thermal absorber mstalled

on the top of the tower, generatng
steam with heat exchangers
and producing electrical power
with turbine electrical power
generators.

Fresnel System

Professional Focus Innovation Excellence ™
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Using a set of solar murrors to
reflect and focus the solar
radiation onto the collector
tube to collect heat and generate

steam and produce electrical
power with turbine electrical

power generators.
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Mirrors for Tower and Fresnel
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Using ultra white float glass

as substrate, coating silver,

copper and protective paint
on the back.

Fﬁmﬁ Specification

3,660%2,440mm

IFIE Glass
R Silver
il  Copper

\,

I N LAS
Max size

JEi%& Base Paint
;&R Intermediate Paint
% Top Paint

1.5mm ~ 6.0mm >93.5% Fr SRR AR a]
R T S DU IR
% B3 ) AmmES I 4 % H 3 2% 7 i 2R
Mirror thickness Reflectivity for 4mm murror Customized murror 1s available.

E i\ E H iR REIR

Mirrors for Stellio Heliostat

07
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The mirrors for stellio heliostat 1s customized for the SOMW

molten salt Solar Power Tower Project in Hami mvested by
CPECC (Chima Power Engineering Consulting Group Co., Ltd.).

AR BT INE . BB BER T b Bk, W 3kb
D150 S 1, BDRAREBOEEOR , P 1k ZR 640 6 sl s b ok
Consisting ot 10 ladder-shaped mirrors and a pentagonal mirror
in the center, the set of mirror 1s designed to reduce

shadow and ensure low astigmatism to avoid light loss
or oversized heat absorber.
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Secondary Reflector
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The secondary retlector 1s 1nstalled on the top of the secondary retlect tower or collector tube, and retflects the solar radiation again

back to the focus to collect heat for the thermal collector.

gl iz T ACE TR AR /R RSB -

Customized mirror 1s available.

.y
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The secondary reflector exclusively made and
supplied by Sunnpo for the Huaqiang TeraSolar

15MW Fresnel System, has non-symmetrical
paraboloid and radians vary greatly.

- ORI GIRTTE ), BT R
AR Ol AE/ 1.

Sunnpo completed the development and mass | P
production effectively and independently with
excellent 1nitiative and innovation.

> bR RS R. BoEAr

The marrors have high reflect ratio, accurate
shape and good conformity.
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Parabolic Dish System

)
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Parabolic dish systems consist of a parabolic-shaped point focus concentrator in the form of a dish that reflects solar radiation onto a receiver mounted

at the focal point. The collected heat 1s utilized to drive the Stirling generator sets to make electricity.

iR\ 2 5345

Mirrors for Parabolic Dish

V4

O XS BE VUK BHREME F i iR e B 0 M b, RS, @ 61 R A 1B B AR A i X5 S B Y it RS g . SR e TEfBAF

e PE R R R ERZ . A . RPBIZFIREN)A . The dish mirrors developed by Sunnpo have high retlectivity and accuracy
Using ultra white float glass as substrate, coating silver, copper in concentrating.

and protective paint on the convex side after pre-process.
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Medium-Low Temperature STE Application

® JKPHREXERZRTE ) Zig HI e Rl . AdhIFR . dRRAE . T H] 553

The Solar Thermal Energy system can be widely applied 1n the field of refrigeration & heating, enhanced o1l recovery, desalination and other industry.

X FHRE e AR FIR

Solar Thermal Refrigeration & Heating System
IXPHFEJERHIS Rotre PR MHERB s e 7 . (8 HPGesks)
e IS Z 55

rﬂ_u_u__a____.__.__.__-.a__-.a__n__n_n_n_n_-.a_n_-.a_n_n______—j

Solar thermal refrigeration system 1s a kind of non-freon
refrigerant, which uses heat driven absorption refrigerating
system.

ﬂtmu‘é)'ﬁﬂﬁﬂ}iﬂ)lliﬁﬁuu'é*ﬂz.a-{L%kmu‘éﬁ/k”ﬁﬂmbn. .,
SERTI AR BRI NI D S :

Solar thermal heating system 1s a kind of heating system for
buildings, which concentrates solar to heat water or other
medium to get to the radiator to generate heat.

________________________________________

IXBHEEYER AT IR
Solar Enhanced O1l Recovery

FUHIRFREHE AL R RBHRER A A, F 2R Frids 2 Aok sle & 1.

Using the concentrated solar to heat water, the steam or hot water could be generated as required 1n the o1l extraction.

X BHRE YEBLEE K IR

Solar Desalination

FIHIR PHHE S AR SRR RBIBE AR, i 2T HRK

To desalinate seawater to produce fresh water, using the concentrated solar to heat and distill seawater to produce fresh water.

IS BHHE Tolk

Other STE Applications in Industry

RPIREYERARGEA M58, ENGY. wdh. BRI, AMTE P S U A =ihi, FIHIRPIRERAGS 1 R RIHEEmPuk, FC
R s R SRS R HETR A TG -

Concentrated solar can be widely used 1n any occasion 1n production that requires steam, such as textile, printing and dyeing,

papermaking, rubber production and wood processing. By using concentrated solar to heat water instead of burning coal or natural
gas can reduce environment pollution and save natural resources.
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Capacity

300MW 400MW
AR R S B ARy B /R - i 5 e

Annual capacity for trough mirrors Annual capacity for tower&fresnel mirrors
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Management System
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The mirrors are validated by the third party recognized professional institute DLLR and PSA.

DLR QUARZ Center

Test- and Qualification Center for
Concentrating Solar Power Technologies

Measurement of Mirror Shape
of RP3 Solar Parabolic Trough Mirrors for CSP Technology

Set ID SPS1406-hl

Test Report
- Confidential -

Christoph Happich, Siw Meiser, Bjorn Schiricke, Eckhard Lipfert
DOC: DLR-QUARZ -Shape-SPS1406
Client: Wuhan Sunnpo Solar Technology Co., Lid.

o Bmtkpeine.oib Deutsches Zentrum for Luft- und Raumfahrt
fir Luh- und Raumiahrt 0¥, German Aerospace Center
Institut Hr Sotarforschung Institute of Solar Research
51170 Kdin 51147 K&in, Germany

Tel. +49 2203 601 4507
Email: bjoemn.schiricke@dir_de
07 July 2014

& CSP Services

GO PN TRATIGG SO AR FOPTR SEICES DLR

.~ _. CSP Services

Deutsches Zentrum
DLR fiir Luft- und Raumfahrt v CONCENTRATING SOLAR POWER SERVICES

QDec Measurement Summary

Panel: SPS1406~-1-hi=-M-2 Meas. Date: 02.07.2014 - 15:56:13
Paneltype: RPZ inner = mirror Sunnpo Operator: OLR

Setup: Horizontal_loose ‘Comment:

Negl. Rim: 5 mim System: QDwec DLR Cologne
Orientation:  On Mounting Points Location: QUARZ Center Cologne
Quality: no specifications Evaluated Surface: 98.7

Value Measurement Specification :l:;rer_.v:nplinn

SDx 1.88 mrad Slope deviation in x-direction (rms
5':'1-" 3.51 mrad Slope deviation in y-direction {rms)
FDx 6.89 mm Foous deviation ir lirection (rms
EDy 12.02 mm Focus deviation in y-direction (rms
IC70 100.00 % Intercept laser on tube of JOmMM
ICED 9991 % Intercept laser on tube of 60mm
1C40 GB.6F W In f i tube of 40mm
ICsun70 99.17 % 1 t su x of F0min

[T Er

s s e 1w e i e L s

] b oo e 3 i o o e

Config File: ConfigFile_Rp3_inner_ 140325

Ewaluation Date: 02072004 - 15:55:50

Last Calibration; 042014 QO Version: 31,3634 (27.03.2014)

PLF Filgnamie: LASPSIA06 \Dubput_SPS1406-1-R1-M-2SP51406-1-hl-M-2_RimS_MP_Result_ 140702155550 . pdf

//I.hll: \\; Optical Ageing Characterization Laboratory
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Durability tests results of solar reflectors, manufactured

by Wuhan Sunnpe Sclar Technology Co.

DLR

Do, D
Viarrdow

Mierss

Cliene

O stribuon Ak

Friepuaed bee

DPaC I 1203_Sunnao

Yorelon &

0" af Mrrrabar M4

Waihan & | ity =rdnr Tl'!l‘.‘l'-'il'!-ﬂ'pI Ca I
Sl C LI IARNG

W than B e apa Solat Teearsdngy o 11
T - + W il (50

Faur 00T QMG
hElpoh a5 T W0

Engiil, fgunmss m v S0meusin i Lasin

0. Aranzesu Femandez-3arcla, Lucla We mez-Aroos
Comilig e hves by ackmmes B gz, Medon binldes v
Teanolog ws (CIEMAT)

N Clarlan Saler. Tamis 1asis Resws-kavs
Thsg rarshms T, 1 T aft- el e amils o (00 R
=armian Asccspace Canter, ndt de of Belar Fedns ch

Platzrarma 5o ar de Almana, Camslera oo Sends, km &, 21200
Taxemas, 323 1

o e
(ﬂ@“ﬁ ﬁ'_%':;ijﬁ_ .I::‘:-frll.h:.-i\..“#‘“r‘- .E.-* R

CONMFINFRNTIA

12



SUNNP
EEAMBEE

izl

Part of the Project
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Project for CSP
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The 50MW molten salt Solar Power Tower Project in Hami invested by CPECC

O RS JRBHN K5 11 15MWAER R e Pk v o
The Huaqiang TeraSolar 1SMW Fresnel System 1in Zhangjiakou
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Project for Solar Thermal Energy
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Solar thermal heating project for a photovoltaic power

=

A T l

station 1n Shigatse, Tibet

Solar thermal heating project for the Yining Anti-viral Center

in Xinjiang

® ST MRHRIL 2% dDE A TN

Solar thermal steam project for KLD Co. 1in Jiangsu Province

Professional Focus Innovation Excellence ™
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The desalination project of a Sinopec base 1n Xinjiang

T — Vil =

@ VDB S T 1%l )L K FH e pk e i H
Solar thermal heating project for the No.15 kindergarten 1n
Lhasa, Tibet

O LI P2y me iR i H

Solar thermal steam project for Doctor X1a Co. 1 Jiangsu

Province
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430109

027-84896690
027-84898885

sunnpo(@sunnpo.com sales(@sunnpo.com
WWW.SUnnpo.com

Wuhan Sunnpo Solar Technology Co., Ltd.

Add: No. 12, Fengting Er Road, Wuhan Economic and Technological
Development Zone, Hube1 Province, P. R. China
P.C.: 430109

Tel: +86-27-84896690
Fax: +806-27-84898885

E-mail: sunnpo(@sunnpo.com sales@sunnpo.com
http://www.sunnpo.com

@2018



