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Evaluation of Mains Electricity Supply Feasibility of Paiyun Lodge and

Demand of Improved Services Project
Abstract

Keywords: Paiyun Lodge ; mains supply electricity ; solar power system ;

renewable energy power supply ; energy management systems

Paiyun Lodge (3402 meters above sea level) is located at 8.5 km of Yushan Main
Peak hiking route. Paiyun Lodge is the overnight lodging for visitors planning to hike
Yushan Main Peak. Paiyun Lodge was rebuilt in 2010 and then reopened in 2013. The
new lodge is more spacious, cozier and provides bedding and meals services.

Lodge’s current power supply mode is basically solar power system, but this
supply is limited to the lack of space and short sunshine time in the forest. The
current solar power supply is still in a serious shortage. Auxiliary supply from diesel
power generation is needed. In order to protect the environment of Yushan National
Park, enhance the quality of accommodation, and utilize environmental-friendly
energy, this project aims to use diverse renewable energy for Paiyun lodge and its
surrounding facilities, hoping to establish a renewable energy model in high
mountain areas.

In accordance with the contract requirements, our first consideration is the
mains supply electricity. The first attempt is to evaluate the possibility of building
overhead electric lines or underground cables on the ridgeline between Yushan Front
Peak and Yushan West Peak or building underground cable/attached hanging cable
along the Yushan Main Peak trail to transmit the mains electricity from the
civilization.

The preliminary assessment of the first attempt is negative. The overhead
power line or underground power cables cause huge environmental impact. They are
difficult to construct and maintain, high price, economic inefficiency and against the
will of the public. So this proposal is not feasible.

As for the assessments of renewable energy power supply, our first plan is to
optimize the current solar power supply system. The second is using Nanzixianxi
water flow to set up a small hydroelectric system. And the third plan is to use the
wind of the hill saddle on the Yushan West Peak trail to generate power by setting a
small wind power generator. By implementing the EMS (energy management
systems), these three renewable power can be integrated on the same platform.
Paiyun lodge thus becomes a low-energy building model to the world and at the
same time demonstrating the strength of Taiwan renewable energy industry.
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Chemical Bath deposition
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1. B kg2 ¢ kg i &R

ok 4 3 2 ¥ (Micro-Hydro Power) % /kKEg it £ %% &
=R R EA

~ 7] Large scale > 2MW & i=%] Mini 100kW ~ 2MW
HeA] Micro 5kW ~ 100kW £ 7 4] Pico < 5kW

o Forebay
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g F |
- @ aca® el | —
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0 S
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Turbine

Pelton -k 3% K (W 4dEsp Google -] -k 4 % % d & )

&

Canyon 751 Canyon 2435
Feet gpm KW gpm KW
50 139 1 1665 12
100 197 3 2415 36
200 277 8 3335 101
300 340 15 4084 185
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86 46. 72 100 (6”7 ) 39416 31. 34kW
2. 56 Watt
107 23.19 100 (6”7 ) 24342 20. 3TkW
1. 27 Watt
73 19. 20 100 (4”7 ) 13750 10. 75kW
2. 37 Watt
46 15.15 100 (4”7 ) 6799 5. 3kW
1. 87 Watt
10 000 DOD
1 000 000
100 000
é‘ 1000 ==,
3 .

=+ ; 5 500
engineeringtoolbox come 500
0 I L LI T PO [ 1000
0.01 0.1 1 10 100 1000

Yolume Flow (cum per sec)
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caisson or
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st penstock
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/s )
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N [
1 river bed &
N banks
I
,'51 generator
)
£
I
e
o
& turbine wheel
(Pelton)
elevation z2 & outflow back
e D/ to river

%{ﬂow rate)

v ™ (velocity) 2 nozzle outlet

. :
to be determined nozzle

Figure 1. Typical micro-hydro installation.

{m ) 21.22xg(L/min) Vi ==XV,
s J d*(mm*)

o (m) rev ) (2x(rad)) (min) d,,,(mm) m
vz(m/s):\/2><9.81><(zl(m)—zz(m)—HF(m)) Van| T 15 0% | = e 1 50 ST 2 | 1000

vfet(m/s)

POWY=0.9x0.5x1.635x10 " xh(m)x g(L/min) @, (rpm)=0.5x1.91x10" x

dturb (mm)

P(I)=09%0.5%8.333 %10 xg(L [ min)xv* (m* / s*)
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=+ 3@ e % 300,000 ~

e S INOKWHEE - ¥ 3,000,000 ~
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« ERFTE 65000 & (24Hr 2§ > & L 32 80%
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(=)~ #—Eé b4k .&ﬁfzﬁ b JiEiE (GrigR)

g B :2014/10/21 & 2015/10/21 ik 3 Lt % § % xp 5 o] pFgt
B2 b FF A E 8784 A b i TR o IKW (] Ak 2 A4 R @
(Cut-in Wind Speed) % 3m/s @ kb i (Cut-out Wind Speed) = 30
m/s> 32 P2 5 sch i3 5826 £ > ik 66.1% i {éf']i&f’%éﬁ
ki 12m/s 73 14 fi’lr."«16%’ﬂti%v+l*,§4‘ AR 4 e o
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3L F §oskh i bk

Total % 4% ) PBF 4 #c 8784

1\%

kb i = 3 (m/s) 5826

AR = 30(mbs) kék ] BFiE 24

< %> Rated Wind Speed 12 (m/s) 143

Tiak i (m/s) 4.6

doidch i (m/s) 4.1

4 ok i % 66.1%

i£ 7] Rated Wind Speed % 1.6%

(=)~ 1KW 2 ghh 4 3 T8 ¢

eddyvGT Wind Turbine Specifications

Physical Information

1.2
A wrartical 1.0 | | | | | | | | |
Height 2.70 meters = 0.8 / | |
width 1.80 meters = D.E | |
W el okt 175 kg =2 | |
S 0.4 4+—1— - —
Swept Area 4,62 m° Y [ [ |
Blade PMaterials Carbon Fiber &£ Bz 11 | |_|— _l—l
& Fiberglass T ey ArET | WE R
1 3 =1 7 a 11 13 1s ir 19
Performance wiitd Speed (mfs1 1 mys= 2.2 mph
Rated FPower 1000 W
Cut-in wWind Spesd 2 mys S,000
Cut-out Wind Speed 20 myis _ a.000 - - - . |)
= E L~
Rated RPM 150 RPN = |
: : £ _=,000 o = =
Survival wWind Speed 55 mJss = = | e
Rated Wind Speed 12 myis £ =2,000 41— 11 [ = "//*’***
Annual Energy at 5 mis 1250 k'Wh % é—l,ggg -]
Moise from IEC 61400-11 o = e, | =1 | |
at 12 mss 35 dB i
1 2 3 £ =1 =) T =1 =]
Certifications Annual sy eragze wWind Speed [ s)
CE Certified European Conformity
IEC-51400-2 wWi'iridd Turhine Safety
IEC-61400-11 Moise Level Certification
IEC-51400-12 Power Paerformance Certification
1ISO-2531 wibration Level Certification

Electric Generation

Generator Type Three-FPhase Permanent Maghet
Temperature -0 Cto 115 C{-40 Fto 230 F)
Dirive System Direct Drive
Rated Output
Off-Grid 24 wAdc
Grid-Tie 500 “do
Inverters and Controllers Swailable for all locations and regulations
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