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NR Cooling Systems Solutions for Reliable Energy Supply

| INTRODUCTION

NR Electric (NR), as a power stability expert, is dedicated to provide smart, flexible, reliable and environmental
friendly solutions for power generation, power grid and industries. The products and solutions cover protection,
automation & control, HVDC & FACTS, Renewable & Micro-grid and Engineering consulting & services.

NR has stood for rugged reliability and world-class engineering including more than 20 years of professional
experience of digitization, electrification and high-tech innovations. NR provides a wide spectrum of electrical
and power electronics solutions to enable its worldwide customers to meet the growing challenges of quality
and safety. It also offers turnkey and specialist electrical services provided by more than 4000 high tech
employees across the globe. NR has become a worldwide recognizable multinational company by expanding
its business to over 100 countries & regions.

The Factory Effect Drawing
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| WHY NR Electric (NR)

Flawless Quality and High Reliability

NR water cooling systems are of flawless quality and high reliability and can provide stable cooling for the
power electronics equipment. NR cooling systems are designed with suitable redundancy, both in components
and control. The redundancy can also be increased according to the requirements of users.

Custom Solutions

NR will provide the most suitable products according to needs of customers and different applications such as
different voltage levels, different cooling capacity, different dimensions and different climate.

Mature Technology

NR has a complete R & D, production and manufacturing capacity from basic heat sink unit to complete valve
cooling system. It can provide water cooling system custom-made solutions for various industrial and power
transmission applications. NR water cooling systems are reliable and energy efficient solutions with optimized
life cycle cost. They have a cooling capacity from 20kW to 8250kW or higher.

Experience in Cooling Electrical Power Equipment

NR is also a leading global technology company in power industry. It has a better understanding of how valves
and cooling equipment work together.

How NR Cooling Systems Work

The principle of all water cooling systems is fundamentally the same. There is a main loop that cools the
object.

Water transfers the heat to water-water or water-air heat exchangers. A small part of the flow from the main
loop passes through a water-treatment circuit. The water is filtered mechanically and is also continuously
purified, maintaining the conductivity of the cooling water as low as required.
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Object to Be Cooled
Semiconductor valves for HYDC, SVC, SFC and STATCOM applications, etc.

Pump

To provide the power required by the cooling medium. Two pumps are equipped, one active and one standby,
and each is with 100% of capacity.

By Pass

To distribute warm water in order to keep the cooling water at the required temperature.

Heat Exchanger

To dissipate the heat of the cooling medium in main cooling circuit.

Make-up Water

To replenish water manually or automatically when the cooling medium are consumed.

lon Exchanger

To deionize the water to a defined level with chemical resin.

Filter

To prevent small particles from circulating in the system.

Strainer

To prevent particles from entering the semiconductor valve.

Expansion Vessel

To buffer the volume variations of the cooling medium caused by temperature variations.
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| Products and Application

NR Electric is a leading specialized provider for closed-loop circulating water cooling equipment for high power
electronic devices. We commit to provide professional and complete cooling solutions for global customers,
consisting of water distribution solution, heat sink, water cooling system and valve cooling control and
protection system.

At present, our cooling systems have been applied in over 100 countries & regions, including Mexico, Brazil,
India, South Korea, etc.
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| What NR Provides

According to users’ needs, NR not only provides a complete set of water cooling system, but also each part in
it, including heat sink, water distribution solution, external cooling equipment, control & protection system, etc.

Heat Sink

It is used to transfer the heat of IGBT or Thyristor to
water. Welding process, material selection and
runner form are the key to ensure its performance.
The design of every kind of heat sink has been
verified by experiment and simulation.

The Heat Sink

Water Distribution Solution

NR can provide water distribution design and related
connecting pipes and fittings to avoid some
thyristors working at dangerous temperature caused
by uneven distribution of water.

The Heat Sink
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Heat Exchanger

Heat exchanger needs to be selected according to its working conditions. Dry air cooler, evaporator, chiller and
PHE are provided to adapt to different conditions.

TR TE T VNSNS VNN .

i1
"
il
=
|
i.ﬁ
o
o
-
4
B —
ié
4
54
§

The Heat Exchanger
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Control & Protection System

The reliability of NR Control & Protection System is reflected in:
- Systematic electromagnetic shielding design;

- Dual power supply design of host and 10 unit

- Powerful software platform

The Control & Protection System
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| Application of Water Cooling System

Power
Electronics
Equipment

to Be
Cooled

Water Cooling Systems for HVDC

HVDC systems require flawless quality and reliability
to achieve the stable conversion of alternating
current to direct current and vice versa. To optimize
operational performance, all our cooling systems for
HVDC are designed with high redundancy, both in
components and systems. The water purity in
general and low conductivity in particular are other
important quality factors we put much effort into to
secure flawless quality and highest availability.

The Water Cooling Systems for HVDC
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Water Cooling Systems for FACTS
Converter

The function principle of flexible AC transmission
and distribution thyristor valve water cooling
equipment is to take away the heat produced by
power consumption of IGBT or Thyristor in SVC,
STATCOM, and other high power devices.
Closed-loop water cooling system has solved the
heat dissipation problems for these FACT devices,
while satisfying the compact design and
environment friendly requirements. And it is the most
widely used and most advanced cooling technology
in today's world. The cooling systems for FACTS
often have layout complex and short lead time. High
quality of components and workmanship are equally
important for FACT devices. Our vast experience
combined with modular concept helps to deliver The Water Cooling Systems for FACTS Converter
efficient solutions at optimized costs.
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Future Prospects

To enhance the security and reliability of power system with technical innovation,
high-quality products, and dedicated services.



Headquarters >

NR Electric Co.,Ltd.

69 Suyuan Avenue, Nanjing 211102, China

Tel:+86 25 87178888 Fax:+86 25 87178999

Email: NRservices@nrec.com, NRsales@nrec.com

Subsidiaries >

NR Engineering Co., Ltd.

69 Suyuan Avenue, Nanjing 211102, China

Tel:+86 25 87178888 Fax:+86 25 87178999

Email: NRservices@nrec.com, NRsales@nrec.com

NR Electric — Hongkong Subsidiary

NR Electric International Co., Ltd.

Unit C, 7/F, Ford Glory Plaza, 37-39 Wing Hong Street,
Cheung Sha Wan Kowloon, Hong Kong

Tel: +852 23703773

Fax: +852 27439555

Email: international@nrec.com

NR Electric — Indonesia Subsidiary

PT. NR Electric Jakarta

F Square — Komplek Pergudangan Taman Tekno, F1/FB JI
Taman Tekno Widya, BSD, Tangerang Selatan. 15314
Indonesia

Tel : +62 21 7567 2445

Email: indonesia@nrec.com

NR Electric — India Subsidiary

NR Energy Solutions India Pvt. Ltd.

Plot No. 96 & 97, Ajivali Village, Opp. Navkar Logistics, Old
Mumbai Pune Highway, Panvel — 410221 (Maharashtra)
Tel: +91-2143-239278 / 79

Email: india@nrec.com

NR Electric — United Kingdom Subsidiary

NR Electric UK Limited

Unit 10 Woodrow Business Centre,Irlam, M44 6NN, United
Kingdom

Tel: +44 (0) 1614375947; Mobile: +44 (0)7979681591
Email: uk@nrec.com

NR Electric — Ecuador Subsidiary

NREC ECUADOR S.A.

Tel: +593 989786597 (Ecuador); +86 13814085367
(China);

Email: tiansl@nrec.com

NR Electric — United States Subsidiary

NR Electric USALLC

11 Orchard, Suite 104, Lake Forest, CA 92630

Tel: + 1 9492328154 (U.S.A); + 86 15251820737 (China);
Fax: +1 949 305 7763

Email: usa@nrec.com

NR Electric — Nigeria Subsidiary

NR Electric Nigeria Co., Ltd.

E3B, Salatu Royal Estate, Aminu Kano Crescent, Wuse 1.
Abuija, Nigeria

Tel: +234 810 3881005

Email: luow@nrec.com

NR Electric Co., Ltd.

69 Suyuan Avenue, Nanjing 211102, China
Tel +86 25 8717 8888 Fax +86 25 8717 8999
NRservices@nrec.com / NRsales@nrec.com

Www.nrec.com/en

Sales Representative Office and
Technical Service Center >

NR Electric — Kazakhstan Office

NR Electric (Kazakhstan) Representative Office & TSC
KasakcTaH, actaHa xaHoB Kepein n XKanubek, A.18 oduc 307
Tel: +7 702 3688159

Email: cis@nrec.com

NR Electric — Philippines Office

NR Electric (Philippines) Representative Office & TSC

1408, 14 st Floor, Raffles Corporation Center, Emerald Avenue,
Bgry. San Antonio, Ortigas Center, Pasig City 1605, Philippines
Tel: + 63 2 5841533; + 63 2 5841471

Fax: + 63 2 5709511

Email: philippine@nrec.com

NR Electric — Vietnam Office

NR Electric (Viet Nam) Representative Office & TSC

5th floor, CDC Building, 25 Le Dai Hanh, Hai Ba Trung, Ha Noi,
Vietnam

Tel: +84 24 32202069

Fax: +84 24 32202069

Email: vietham@nrec.com

NR Electric — Canada Office

NR Electric USA LLC (Canada)

Tel: +1 9492328154 (Canada); +86-15251820737 (China)
Email: wangbin3@nrec.com

NR Electric — Mexico Office

NR Electric USA LLC (Mexico)

Tel: +52 1 5587634083 (Mexico); +86-13851981647 (China)
Email: mayg@nrec.com

NR Electric — Cote d'ivoire Office

NR Electric (Cote d'lvoire) Representative Office & TSC

Bietry Zone 4 C non loin de la pharmacie perussia a I'immeuble
NAJCO, Abidjan, Cote d'lvoire

Tel: + 225 68126320 (Cote d'lvoire); + 86 18013801739 (China)
Email: xiangzqg@nrec.com

NR Electric — Ethiopia Office

NR Electric (Ethiopia) Representative Office & TSC

Bole Sub City in Front of Rwanda Embassy, Addis Ababa,
Ethiopia

Tel: +251 933923101

Email: Liugc@nrec.com

NR Electric — Zambia Office

NR Electric (Zambia) Representative Office & TSC

Plot NO.6953 Millennium Village (Villa 19), Longacres Lusake,
Zambia

Tel: +260 96 9498326

Email: Yinxf@nrec.com

NR Electric — Kenya Office

NR Electric (Kenya) Representative Office & TSC
C1, Crest Park, Denis Print,Nairobi,Kenya

Tel: +254 799574669

Email: dingmw@nrec.com



