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The Application of Total-Flow Screw Expander Generation Technology in Distributed

Geothermal Power Station
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Total-Flow Geothermal Power Generation Technology
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X XA E I Basic Principle

AR EHETINB I, AEBSFIRSIAEIEOL T, SRR SO
WRE, DR HL

The hot fluid is directly introduced into the power machine, and in the coexistence of the liquid and the
vapor, the heat energy is converted into mechanical energy, and power generation is done.

X iR ¥4 Technical Equipment
EATHZHK L. Screw Expander

X MR BN 4% & Application Characteristics
1. RGifaifp, KHEKRTEE. SR,
The system is simple, the power generation investment is low and the efficiency is high.
2. RO IS REPREIBATR AL, R AR NME ST
To solve the running point of fouling and corrosion of geothermal power, unattended.
3. BEAMNAEN, &R, RRFTEHE, 7 “—H W
The structure of the container type unit is compact, the installation and operation are
convenient, and “one well one machine” is adopted
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Container Type Total-flow Geothermal Power Generating Sei

Through valve
L IBHE
Sand removing device Quick closing valve

PRIVEE

gt kR BISEH
HibO 2 el | Condenser L
Desilting port Regulating valve l—e—
b o Circulation cooling
Wellhead valve ﬁfﬂm
HERBHE

Reuse or recharge

Hthdt
Geothermal well
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ERMRELBEARBBL:  “FAFREKI” SR

The Core of Total-Flow Power Generation Technology: Screw Expander

Rt M3 (19545 8% “Eiifah h ¥R )

Professor Hu Liangguang, studied at Moscow Power Institue in 1954.
BARH 304, kA B 154

30 years of technical research, 15 years of industrialization demonstration
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Diagram of 1MW Container Type Geothermal Power Generation Uint
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20090537200 LR PO TR S A RE A RS T, 754
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March 20, 2009, in Beijing, China's international energy saving and emission reduction and new
energy exposition, Xi Jinping, general secretary, when he was Secretary General Hu Jintao in person

"screw expanding generator unit" booth, and give positive encouragement
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CIENCE AND TECHNOLOGY DAILY —
- Pa— — —— —— - esnte oy - 2010$ 3 H 5 .
BEEZRNE BEMTH SR 4R BAE—FS CNIL-0078 RS 1-97

20, ¢

[ http:// www.stdaﬂy.com fafe e
A H #20104£3 20 H T & S e
“FRELFAHALETE” . e o o
Science and Technology Daily = . =
published in March 20, 2010, "Tibet  wzmesz sunenunsacaioan),
construction of new geothermal 3A19E,BEEAHF L1000 FAFBRARLAIFL, IAREEREFRR
power generation project." ARARPRAANE £ ERBRLHA BATRNRARBARE NS, B5, %

A# 1000 FEFER B AL EAEHAR RN 1300 F R, BIATHSAA,
B inE R
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201 24FFE U 2 IMWEE R A s YEH LA

1MW container type geothermal power generation unit in Yangyi of Tibet in 2012
VO, hrpE. HER. 3 5 HH
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Comparison of Power Generation Projects in Medium Low-Temp Geothermal Field

(1) H#HEREEIE Geothermal Field Data
M O KIEE: 100°C L Geothermal wellhead temperature:  above 100°C
MO HKTEE: 0% PLE  Geothermal wellhead dryness:  over 0%
(2) KREFEARESR Qualification of Power Generation
TR HEEIR: K2 5kW/ ALl £ Total-Flow: Above 2.5kWit fluid
ORCKHLTIAR: KHIL 5kW/MijiALl . ORC  : Above 1.5kWit fluid
INZERBFAR: KH1. 5kW/ ALl I Steam Turbine:  Above 1.5kWi/t fluid
(3) KEEZAREIIE  Investment of Power Generation Equipment
MK EBEIEEAR:  100% Total-Flow: 100%
ORCARHLFIAR:  120% LLL ORC  : 120% Above
INZERHEFAR: 110%LL E Steam Turbine: 110% Above
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MR R IR H 1B AT 4ET T

Operation and Maintenance Analysis of Geothermal Power Generation Project

(1) Fiz47/ME  Run Hours Per Year (No other considerations)
SR AR : 6000-8000/N  Total-Flow:  6000-8000 hrs
ORCK HLFZAR: 5000-7000/Mf  ORC = 5000-7000 hrs
N7 K R : 4000-7000/)M  Steam Turbine:  4000-7000 hrs
(2) BfT4E47 % Operation and Maintenance Cost
K BER:  100% Total-Flow:  100%
ORCHHEHIAR:  160-250% ORC  : 160-250%
INZR R R AR:  130-180% Steam Turbine: 130-180%
(3) FEMIBLIE A Environmental Protection and Runing Pain Point
IR HEEAR: [ Total-Flow: Recharge
ORCHHEFIAR:  [HIFE. ¥k, MR TR (BH0. 6t/MWEEHL)
ORC:Recharge, Scaling and Corrosion , Leakage of organic refrigerants (0.6t/MW.Year)
INZERBFA: [BIFE. 45958 Steam Turbine: Recharge, Scaling and Corrosion
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Characteristics of Total-Flow Geothermal Power Generation Project

(1) #REBINRER 10-20%
Net generation power increased by 10-20%
(2) RERZHREREML 5-20%
Investment in power generation equipment decreased by 5-20%
(3) BB 20-40%
Operation and maintenance costs reduced by 20-40%
(4 “—H—H” , FERE, BOHHRTE. ENERERRELE
“One well, one uint", simple and fast installation, reducing
geothermal separation, pipe network and other equipment

investment operation and maintenance




=, SH ARG RRNA

Application in Distributed Geothermal
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20164F “ 1 EYCRBLIERIT” B
In 2016, “China’s Guangcai Career,Dehong”

ZFEH5 TN 100MWHE 3 & B I

Yunnan Ruili 100MW Geothermal Power Generation Project

1. }# Scale
T 8301270 N R T
Estimated that the investment will be RMB 3 billion yuan.
BT 100MW
Design scale 100MW
2. ERH AR IETE . Estimating Geothermal Resources
H AT IR 300-2000K
The geothermal well is 300-2000 meters deep.

i FAR A IR 120-200°C
The geothermal fluid temperature at the bottom of the well is 120 — 200 °C.

S
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Distributed Geothermal Power Station R

3. —HAHLA K BB IRIE N Phase I Geothermal Resources
Huhk: = B E IR N i N T sl YO EE Y el A
Address: Hemen Village, Mengmao Town, Ruili City, Dehong Automous Prefecture, Yunnan
Province in P.R.China

HFRFEER: 300-700K

Geothermal well depth: 300 — 700 meters

HAIF 25 1770, 28-0. 4MPa

Geothermal wellhead parameters: Pressure 0.28-0.40 MPaA
HE136°C, FEANO0, HIFIIRES.
Temperature 136°C,Dryness value 0,Water status



E =, @zl E g R Eg iz A Application in

Distributed Geothermal Power Station

4. KE

H, -

N7 Power Generation Technology Scheme

A CIRATBZARAL” iR R, R O HOK BT
NS R HENA R, HKE O CEL . ZRAFBITRE. &8
g, SN, 4E TR

Using the total-flow power generation technology of screw
expander, the hot water of the geothermal wellhead is
directly introduced into the container type generating unit
to generate electricity, and the drain outlet is about 45 °C.
The system is stable, safe and reliable, with small
occupation and convenient maintenance.
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5. KHE RS K Generation System Diagram

Through valve
¢ B
Sand removing device Quick closing valve

PRV%E A

LR

Regulating valve .
@n_o_. Gero AT BZBEAL Cooling

~_ | Screw Expander  OWer
BB WEN

Alternator Reduce e
H
p< N4 ”
Hhandt MO
Geothermal well i—,
BEKFR
Condensate
pump "ﬁ%ﬂ(ﬁ

Circulating Pump
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6. FHLHFZXK Installation Plan
PL “—H—H17 JFaUEEN14E300kWEE LA

With “One well,one unit’, 4 sets of 300kW cintainer power generation unita are installed.

FIARIEFE: S PFOK K BT R
Technical Choice: Total-Flow Geothermal Power Generation

IE LA, 1.2 MW
Installed Scale: 4 X300 kW

HHR A [l Y8 B ]

Exhaust Place: Recharge or Reuse




E = . AR Application in

Distributed Geothermal Power Station

—




=, @zl E g R Eg iz A Application in

Distributed Geothermal Power Station

Ll
TS
iy S0
N~
G

etz vkl 0.1153 PN
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Operation data Picture of Dehong Container Type Total-Flow Geothermal Power
Generation Uint
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Distributed Geothermal Power Station
i?k%ﬁ[ Technical Parameter

FH 0% /7 Wellhead Pressure MPa.A

FHOEE Wellhead Temperature 136 °C

#E O /7 Inlet Pressure 0.09-0.12 MPa.A

X

#FHEEE Inlet Temperature 97-105 °C
Hi PR E Geothermal Flow 70-100 t/h

HERJE /7 Outlet Pressure 0.006-0.010 MPa.A
HERIRE Outlet Temperature 39-45 °C

BUETIZE Power Rating 210-300 kW




—. oIl R A Application in

Distributed Geothermal Power Station

5. IZEHr Operation Index

f& 5 Index Data 2% V¥ Remark
R IIZE Generation Power 4 X 300 kW
1§t /% L T) 2R Net Generation Power ~ 4X 210 kW HFEHE IR 294 X 90kW
It B Annual Power Supply 5.88 GW.h &84T 17000/ 5

FEATLIPAAESE Annual st. coal saving 2,058t T ZIFRKEEFEF10.350kg/kWh

T8 CO,HETK

- 4,889t /> CO,HFE1R0.8316kg/ kWh
Annual reduce CO2 emmissions
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Geothermal Power Generation Industry
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1. BFEBAPLHE

Investment Cost Advantage

@Ei%éﬁﬁﬁﬁ, ASEEL “—JF L7 EHL
o BT LB L g Il g R B 20%

The power generation system is simple and can realize
"one well, one unit" model, and the investment per kilowatt
is 20% lower than that of conventional geothermal power
generation.
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Prospects of Total-Flow Geothermal Power Generation Industry

2 A0 TUHE A AR
Distributed Geothermal Power Station

S I L RARZS 55 S A s A S AR S, AT
R I ECRTRE 7. FTEIA ETN90°C BLE bRl
HA& i BEE ST, 5 ARSKRENL10/7 G IMWA O FEALA,
AR LR HLRIUSERE A B LT BL
Total-flow geothermal power generation technology is easy to implement
distributed geothermal power station model, which can stimulate the
enormous potential of geothermal power generation. China has nearly 1000
geothermal wells over 90°C. It has the ability to distribute power generation.
If the installed capacity of 100 thousand 1MW geothermal generators will be
installed in the future, the installed capacity of geothermal power generation
will reach 100 million kilowatts.




E =. it KB AIE BRi= Development

Prospects of Total-Flow Geothermal Power Generation Industry

3. B X% Z%E Huge Market Space

LR A BTN BORE) R, RitEAH “0=” 5
AR T R R AR S RIS, RO L B R R R AR
KARAK, Rt 56 B0 A Be 775w ) KB Al 32209 KAk
NN ERRIZS5REGERRREEE, NGOG
il BAAERET KRS .

The development of container total-flow geothermal power generation
technology, will be associated with "share" new geothermal power
generation business model; at the same time, geothermal power
developers will be changed by large enterprises of the original anti-risk
ability, many enterprises have gradually expanded to become clean
energy operators force participation, create many new opportunities for
the society, has a huge market space for development.
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