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1. Low carbon energy project:
(1) The planning and procurement of the high-pressure blower
system:

e Considering the price, the lead time, space limitation of the
working area, and the temperature control, we decided to
commission Antewa GmbH, a Germany based company, to
fabricate the high-pressure blower system. The technical
characteristic of the high-pressure blower system is that the
torque of the motor drives the magnetic field changes of the
magnetic coupler to drive the impeller to rotate indirectly. The
motor does not contact the impeller to achieve airtightness of
the shaft seal during dynamic rotation. The motor that drives
this high-pressure airflow requires driving power 350 kW.

Therefore, the system needs to be equipped with a chilled

N water system with a cooling capacity of 100 RT. The
SR 1 high-pressure blower system has been ordered on 1st, April
2019.

(2) The process design and the procurement of the high-pressure
circulating airflow operation module
e We have finished the design and the planning of the pipeline,

the valve parts, the instruments and the cooling system of the
high-pressure circulating airflow operation module. Moreover,
we obtained quotations from three vendors, including Ti-Li
Machinery Company, Yungloong Company, and DarSheng
Mechanical Engineering. Yungloong Company won the bid on
11th, April and has ordered on 24th, April. DarSheng
Mechanical Engineering has delivered the pipeline
configuration diagram of the high-pressure circulating airflow
operation module, drawing number 08026-001 to 08026-004
on 14th, May, and has issued the invoice of the first stage of
NT 2,880,861. In addition, DarSheng Mechanical Engineering
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has re-drawn the latest version of the three-view drawing of
the high-pressure blower system, including the upper view of
the blower pipeline, the left side view of the blower pipeline
and the front view of the blower pipeline.
(3) The establishment of the calibration model of the rotary type
flow meter for transmission

e We have finished the calibration of the transmission flow
meters (No. 3148 and 1005) at different pressure conditions,
including 8 bar, 20 bar, 36 bar, and 55 bar, with the flow rate
ranging from 25 Am’/h to 125 Am*/h.

e According to this data, we finished the calibration curve at
four different working pressures, with the residual less than
0.05%, which can meet the requirements of this project.

e Besides, we have completed the CFD model of the CPA 65E
rectifier and pipeline and their CFD model grid tests. We have
completed the following conditions of flow field simulation
with the CPA 65E rectifier:

(A) The flow field around the single 150 mm working
standard (ultrasonic flow meter), at the flow rate 1000
Am’/h.

(B) The flow field around the two 150 mm working standards
(ultrasonic flow meters), at the flow rates of 1000 Am*/h
and 2000 Am*/h.

(C) The flow field around the position of 200 mm check
standard (ultrasonic flowmeter) and the position of the
meter under test, at the flow rate 2000 Am’/ h.

e The flow distribution of the above conditions can all meet the
installation requirements of ISO 5167.

(4) High pressure piping and all purchased equipment installed ;
pipes air-blasted for debris removal; frequency inverter setting

for flow control of high pressure motor. Install a single 150

mm ultrasonic flowmeter under two pressures of 5, 10 bar to




complete the integration test of gas flow systems above 2500
m’ / h.
2. Electric Power Metrology
(1) Experimental framework design and planning of power
signal digital sampling
The proposed digital sampling technology mainly utilizes
a dynamic power source to output a stable AC power signal
to a power signal sampling framework, which consists of an
inductive voltage divider (IVD), an AC shunt, and a sampling
meter. Moreover, synchronous sampling technique built in
this sampling meter can realize the voltage and current
synchronous sampling.
(2) Construction of power signal sampling measurement
software
Based on IEC 61000-4-7 and IEC 61000-4-30, a power
signal sampling meausrment software was built. The
proposed software was tested and the performance of the
sampling meter was estimated in the range (voltage: 110 V,
220 V, and 480 V; current: 10 mA to 80 A @ 50/60 Hz). It
can be seen from the measurement results, the 10-V range of]
the sampling meter shows the best synchronous sampling
performance. The uncertainties of the channel voltage error
and channel phase error are < 1 puV and < 0.0005°,
respectively.
(3) Development of dynamic power signal sampling and analysis
technology
Two typical dynamic power signals, including 1) sine
enveloped industrial frequency signal and 2) trapezoidal
enveloped industrial frequency signal were built. The fist
signal represets the grid-connected renewable power and the

last signal represents the electric vehicle charging. The

proposed measurement software with digital meter can
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perform the dynamic power measurement. Compared with
the traditional power standard meter (Radian RD-33),
measurement values of the digital meter is close to theoretic
values, and errors are smaller than 0.02 %. Moreover, the
accuracy of the digital meter is better than the traditional
standard meter (the worst error is up to 1.33 %).
(4) Establishment of power signal sampling procedure
Measurment stability evaluation of voltage harmonics
was done by 30-times measurement. At low harmonic
component (2 %), the measurement stability of the sampling
meter is better than the traditional standard meter in the
higher harmonic order (64™). Moreover, at high harmonic
component (10 %), the whole measurement stability of the
sampling meter is better than the traditional standard meter.
Measurment stability evaluation of current harmonics was
done by 30-times measurement. At low harmonic component
(2 %), the measurement stability of the sampling meter is
better than the traditional standard meter at the higher
harmonic order (64™). Moreover, at high harmonic component
(10 %), the measurement stability of the sampling meter is
better than the traditional standard meter at the higher
harmonic order (64™) with the fundamental currentis 1 A to 5
A. In addition, with the fundamental current is 10 A, the whole
measurement stability of the sampling meter is better than the

traditional standard meter.
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dP (From Master Turbine to MUT)
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~+~ B5E Baseline
=&~ No Flow Conditioner (Piping Only)

Bl 1-3~ 3 e 5@ A B BB Y R

CPA 65E Ultrasonic Meter Performance
—8— CPA S0E Basedine ——(CPA 65 Baseine 8- Half Moon Plate, Double Elbows out of Plane, 30/CPABSE/SD
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—8 Half Moon Plate, Double Elbows out of Plane, JD/CPAGSE/I00 4~ Double Elbows out o Plane, 30/CPAGSE/100 —#— Double Ebows out of Plane, Half Moon Plate, 30/CPASSE/0
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Characteristic Curve High Speed Blower ITRI [27°C, 974 mbar (=329m above sea level)]
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Characteristic Curve High Speed Blower for ITRI
0.06 1bar, 2000 m3/h
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1k
\/LAR_‘

A X APFFEA A B <0.01 % 0 F]p
4 {& % £ (Radian RD-33) °

gtff"_ﬁ"f:{z inF_’, 2. ‘E /?'

B

225 3 R4 E 5 GEAv b 2%~ 50 Hz)

w R ¥ AL (109

¥ 4 E ,»l_—,

B_J;,}i 2 /ﬁ» 2}_\%‘.% %;‘%i% %\

(V) | A E(%)

110/220 3 2 0 0

110/220 5 2 0 0

110/220 10 2 0 0

110/220 30 2 0 2

110/220 64 2 1 14

426~ FTREAE 5 (3 5] 2 10 % ~ 50 Hz)

TR ¥ AL (109

¥ 4 E ,»l_—,

s S red | BEL

V) kx| (%)

110/220 3 10 0 1

110/220 5 10 0 1

110/220 10 10 0 2

110/220 30 10 0 11

110/220 64 10 5 69
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£27~ oAb BRI R (B 1 2%~ 50 Hz)

R A (10
Z%(i)i e %i’i“(%) Ay | REL
1/2/5/10 3 2 0 0
1/2/5/10 5 2 0 0
1/2/5/10 10 2 0 0
1/2/5/10 30 2 0 2
1/2/5/10 64 2 0 13
228~ Tt BRI E (GE B 1 10% ~ 50 Hz)
R A (10
W oy o= n
é(if‘ e ;M_(%) rd | BE
1/2/5/10 3 10 ] 1
1/2/5/10 5 10 1 1
1/2/5/10 10 10 1 1
1/2/5/10 30 10 0 12
1/2/5/10 64 10 0 65
iR AFEEIRE LT 2
LFSTHPRRLF 2 TP L BIRG STFLFFELE 2
ATHFHFERLERTA AP P TPR RGBT I HETH A TH D D
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220 - BRSTHREFEZF LT A AE(ER IOV, 208 1 1A)
DRAAS T 11042 -sin(ar)
R TIN5} -(1+sin(%))sin(a)t)

F
N

H
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T 4 A% 60 Hz
9)5 2P (B - 110x1 =110 W
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2
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ThEE R
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v
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% 2-10~ 2RFAVRBIRS T H P2 H LT 4 5L

EAE Y ﬁ(g)@— (#p 32 ?P_T}EL 110 W)
108.7750 -1L11 %
109.9893 -0.01 %
109.9783 -0.02 %
BT 4 109.9767 -0.02 %
109.9762 -0.02 %

F2-11 BT S AR TR BT R

TR, 11042 -sin(awr)
Tk =6=02s
S \/5-(0.25)sin(a)t)
T 52142 (1)sin(or)
T *t;\f & 1 60 Hz
F 2 F F H (3% E) 1 110x0.25%0.2x2 +
110x(0.25+1)/2x0.2x2 + 110x1x0.2 = 60.5 W
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F 2-12~ ZRRFEZVR(FIRT 4 T M2 Bk T 4 5

4 852 2l Fi
Lo (W) (P RIL % @ 60.5 W)

60.5223 0.04 %

BT 4 REL

5243 0.04 ¢

(Radlan RD-33) 60 o

60.5304 0.05 %

60.4903 -0.02 %

BT A 60.4910 -0.01 %

60.4955 -0.01 %

O * AL KT REIR TR
BR Bz PR R ERINA 0 F A A 30 K ERERE
TRMAMEGEAT 13 1 64 )2 ERETRTRF 0 BRI EA0E 2-13
32 2-16 77 o T RIFA Y BIFGEAIRTE & RAARED2 %) BixP
TEAEBIAGEAT 64 )P ERFETAP BRI BLAT 4 EF L (Radian
RD-33); @ spik v GIFFGEA IR 5 ARIREN10%) PR T A FHE
RIRTARZR T PR BRT A JREL o 327 ko 24 12 30 X FHRE PR
R MELGEA R 1303 42 ERIREIAR TR > BRI S S0k 2-17
T % 224975 o M TR ”E/J"U B PFGGE A PR TR 5 A IR G2 %) Bl Bk
A B A AGEAT AP E R TR RN BATAEREL AR
?Akmﬁuﬂﬁwgéﬁ%Wmm%)&w%ﬁ A AT s TAZ
S5AF B AAGIAT A X)NERREIAPHRIAT S EREL T
WP T R ERAATING 10 ANFEWERIE TR PP &«;J BB AT 4
Bk oo FWaHm KERFAETFADEREST N5 I KT £
R4 BT RIE T R R BT A REL

-ml
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2 2-13 - A TR

110V » 2k b ] ¢

2% (#4522 V)

T R A FEE2 TR (V)
RS BT 4 e L
FRSS 76k 51(%) R (Rad?an Isz;)
3 2 5.72x10° 5.90x10°
5 2 4.67x107 4.85%x10°
10 2 2.26x107 2.95%x10°
30 2 2.94x107 3.85x10°
64 2 2.55x107 1.70x10

£02-14~ RA TR 20V 2t 5

2% (4R tE ¢ 4.4 V)

TR A FIEEZT TR (V)
iR } BT 4 e L
s S| ot 51(%) BEPERE ] Radian ;DiS)
3 2 9.67x10° 1.62x10%
5 2 9.57x10° 1.03x10
10 2 5.07x10° 4.74x10°
30 2 5.40x10° 6.35x10°
64 2 3.54x10° 6.99x10
2 2-15 KA TR IOV > 34400 5] 1 10 % (F&1F 2 11V)
TR A FEE2IETE (V)
A IR 1N 38
TE = ok 51(%) b (Radlan IjD:i:3)
3 10 7.22x10° 1.01x10
5 10 4.76x10°5 1.06x10*
10 10 2.52x10° 2.31x10%
30 10 3.28x10° 1.32x10%
64 10 2.68x10° 2.22x10%
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%0216~ R TR 1220V T B

10 % (48 15 © 22V)

ELS A FEEIRETR (V)
2h it AT 4 LK

PRk 4

k=X ok 51(%) (Radian RD-33)
3 10 1.92x10* 2.54x10*
5 10 1.58x10* 2.08x10*
10 10 5.54x10” 3.72x10*
30 10 4.05x107 2.13x10*
64 10 5.25x10? 3.82x10*
2 2-17~ AR w i C 1A A B 2% (3R - 0.02A)

T A FHEEZ TR (A)
76 . BT 4 R4
TR A 5] (%) (Radian RD-33)
3 2 7.81x107 8.87x107
5 2 8.14x10¢ 8.35x10¢
10 2 4.42x10°° 4.92x107°
30 2 2.34x10°° 2.72x107
64 2 3.56x107 1.48x10°
% 2-18~ AT 1 2A A 1 2% (R L 0.04 A)
GRS A FEEZI IR (A)
RS e BE T 4 BT 4 EE L
Tk =K wh vt (%) (Radian RD-33)
3 2 1.87x10¢ 2.43x107
5 2 1.67x10 1.80x107
10 2 1.38x10? 1.42x107
30 2 5.32x107 6.37x10®
64 2 8.91x107 3.45x10°®
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2219 AR TR ISA BB 2% (EFRTE 0.1 A)
T A FHEEZ TR (A)
RS BT 4 e L
FRSS we kv 5] (%) R (Rad‘iz1n I:Dj;)
3 2 5.50%x10° 5.91x10°
5 2 3.95x10° 4.23%x10°
10 2 1.79x107 1.97x10°
30 2 1.07x107 1.11x10°
64 2 2.14x10%® 1.17x10°

%220 AR

10 A > 2F 0 6

2% (JRt5 1 0.2 A)

T A FHEEZ TR (A)
g8 , R N 38
TR TR (%) HiEr iR (Radlan I:Df;)
3 2 8.95x10° 9.28x10¢
5 2 6.07x107 6.22x10°°
10 2 6.31x10° 6.85x10°
30 2 7.06x10°° 7.72x107°
64 2 3.85x10° 1.46x107

%\' 2-21 ~ é/ﬂ‘» EL,/H .

s TR )

10 % (4% t5 © 0.1 A)

v L
<

A ﬁﬁ%ﬁl IR (A

W
RS A - i 8
TE = ok 51(%) b (Radlan l:D:i3)
3 10 1.01x10¢ 1.42x107
5 10 8.11x10°¢ 8.77x10°¢
10 10 4.22x10° 4.91x10°
30 10 2.42x10°° 2.57x107°
64 10 4.46x107 2.48x10°
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F 222~ Ak won 2

N O

10 % (4% t5 : 0.2 A)

T A FEEFI IR (A)
'}t esqpp s | o0 FEE
k=X ok 51(%) (Radian RD-33)
3 10 1.93x10°® 2.67x10°
5 10 1.61x10? 2.13x10°?°
10 10 9.59x10° 1.16x107
30 10 6.51x10° 6.97x10°
64 10 8.92x1077 4.83x10°

223 Rk g

S5A-HRE

: 10 % (3= 15 © 0.5 A)

T in A FEEAEER (A)
iy 18 %573 3
s | v R
TR T R E (%) (Radian RD-33)
3 10 5.84x10° 7.35x10°
5 10 3.67x107 4.19x107
10 10 1.98x107 2.33x107
30 10 9.86x10¢ 1.21x107
64 10 1.81x10%° 1.21x107
%224~ LA TR T10AGEAE 10% R D1 A)

T A SFEEL TR (A)

RS B 4 HLE L

bt 2 B (%) Tl 2 (h&ﬁ&jg
3 10 7.06x10° 1.40x10°
5 10 7.79x10° 1.26%10°
10 10 6.17x10° 1.33x10°
30 10 7.43%10° 1.34x10°
64 10 4.03x10° 1.99x10°
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M- SRR ETH AN RERE FE

W (F1) tff - SRS EERR L How o prd Rt A
o ® F F ﬁi ® v | H #&E ¥ R
B H = i
IR N
1B RILR 48 5 5% FEEg 21 13,541.263 13,541.263
% F
o e kv e M REE
2 @Eﬁ%ﬂm@gﬁfﬁ%@? 201 7,561 7,561
x F
BAGRP
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R R o EHE o300 A PR AA FEN KIS
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