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ABSTRACT

A Performance Evaluation of Photovoltaic

System by Optimum Parameter calculation

Park, Jeong—Min
Advisor : Prof. Hyung-Lae Baek, Ph.D.
Department of Electrical Engineering,

Graduate School of Chosun University

As environmental focus from an United Nations Framework
Convention on Climate Change come to the worldwide,
Photovoltaic system is in the spotlight as technology of
environmental friendly energy.

Conventional methods of generating electricity (e.g. burning coal
and other fossil fuels) can produce pollutants such as carbon
dioxide, the main gas responsible for global warming.
Furthermore, fossil fuels and wuranium are non-renewable
resources. The only resource needed to power a solar cell is
sunlight. Solar energy is clean, quiet, abundant and a renewable
energy source, which produces no pollution to the environment.

With the growing concern over green-house gas emissions and



other environmental issues, renewable energy sources are being
increasingly adapted in many applications.

Utility interconnected photovoltaic systems is one of the most
promising applications of photovoltaic systems.

These systems are employed in applications where utility service
is already available. In this case, there is no need for battery
storage because utility power may be used to supplement
photovoltaic systems when the load exceeds available PV
generation. The load receives electricity from both the
photovoltaic array and the utility inter-tied.

In this paper, Principle and operating characteristic of Utility
Interconnected Photovoltaic System is presented. For the purpose
of optimal utility inter-tied photovoltaic system design and
installation. The Solar Energy demonstration research complex has
been monitoring PV system performance for the last 9 months. It
is that demonstrate throughout the installed 6 PV system
respectively, 3kW utility interconnected residential system. This
experience result has shown that data collection requirements can
be presented Solar cell array characteristicc PCS characteristic,
hole system efficiency, difference of quantity of electric power
generation in regard of system performance, ratio of system

utilization, ratio of capacity and driving characteristic.

vi
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Fig. 2-1 The basic principle of photovoltaic
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Fig. 2-7 The voltage and cuwrrent characteristics of solar cell
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Fig. 2-8 Effect of series resistance in the I-V characteristics
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Fig. 2-11 I-V characteristics for two cells in series connection

_18_..



kiAo Azl 7zt Atolrt dehEA FL " kdA e shEol
A A% A5 19 2-129 A

13 2-12(a)8] A5 HEAAL AHE 0°] He] AAEHL 00]
32, 29 2-120)9 Avede 94757 K=1/24 9] AFqw 2=
I EqAgs F A g Fez yehnde ¢ 4 Qich. olg}h
o] F4 WA B2 HAFE ol =AFA AT He) A
7 A& AR e g3 AFD 245N E Fed P

\\[ Operation point for cell 1

Cell l/ ﬁ\ﬂ/ Zero current
/ = T B
Operation point for cell 2 A\ I A
Cell 2(shaded) Cell 1+Cell 2

(a) K=1, K=0

A

el AN o
v

. . v
Operation point for cell 2 Cell 2 (partially shaded)

\IT Cell 1 Operation point for cell 1

Cell 1+ Cell 2

(b) K=1, K=1/2
Fig. 2-12 Operating characteristics of two cells in series connection

_.19_.



4. g FAA ] A7 54

olnbAQl g AR dAAs o) st 29 2-133 2 AF-
AEAE 22 k. AAF d3ste gt Y3t Wit v&dA
DA FE A d3dE S & 5 A

ry.

r

1.5[KW/m’]

1.25[KW/m']

= 1.0[KW/m]
o
[«h]
S 0.75[KW/m’]
@]
0.5[KW/m’]
0.25[KW/m’]
Isc \
Voltage[V] Voc

Fig. 2-13 I-V characteristics at different irradiation

o ¥ HFAA G AFRAE Aol APl S A
) e A w29 2-145) Ro] dlFAAe A, AR WaE
5 g 3, AR E A5} 0[Al o) =, ojule) Agzte A
A (Vo ol @k, AGghe 224D AFE 7t 9d A
Aads] FAFENAE Aste] vt Fov A AAA A
49 EAE depid. ARFe d% BENA SR 2PN
Fol WstE Aojxin] AAFY SAL Jdehich A% 022 Fd @
A FHRAZ AGE 0[VIelH olwe] AFE BLAF (L) B,

_20_



Decreasing
+——— resistance
Operating
point

—
7]
0

3

Increasing
resistance

l

Current[A]

i
Voltage[Vl Ym Voc

Fig. 2-14 Operating characteristics at different resistance
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Fig. 2-15 Maximum output voltage and maximum power point of solar cell
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Fig. 2-16 MPPT at different irradiance
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Fig. 2-17 1I-V characteristics at different temperature
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Fig. 2-18 Block diagram of stand alone PV system
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Fig. 2-19 Block diagram of grid-connected PV system
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Fig. 2-20 Block diagram of unidirectional utility line connection type
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Fig. 2-21 Block diagram of bidirectional utility line connection type
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Fig. 2-22 Inverter circuit of current controlled method
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Fig 4-1 System Parameter Input
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fig.4-2 Parameter of PV arrary and Inverter
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Fig. 4-4 The angle between the sun and equator is

called the solar declination §
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e A+ AAFo] 23.45° 7120l AH YJolH LA E nlHv, &
b ApololA] +23.45°% wiH L 19 36598-& F537)¢) it AUAFA
SAI. A =54 dste A9 A 32 wd EEs s vFe A

23 Age] R & § 9ow, A 4-254 Jehd & 9t}

_ . 1360, _
6 =2.345sin] T (n—81) (4-2)

a9 4-5% AT Tdsh 4E 3% FAAS Aol Fe dA A=
L# AeE RAFT ek 2lA BepAT o] 379 N7 AE
£ AT AAEH Mg 2 2REL Bde] WA ALAFEA)e
ARA 22 QA o o] FEADT 43, olujs} el FFAo] QA
Ao g & AFAARE Zo] Arh F, olW) viFAAR) FdL
gl SATAAE B 92 A Aels] wEe) ool
HFEA B3t FEoZ JAT ) o] YFHL, PRTE o] Wy
2 A% 9 gl G 22 JEAEA A RAAE ool
Aol A% BE o= BFolAY =& PR WY o] $E o)
Wt YEE.
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Fig. 4-5 A south—facing collector tipped up to an angle equal to

latitude is perpendicular to the sun’'s rays at solar noon during the
equinoxes
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Local horizontal

Equator

Fig. 4-6 The altitude angle of the sun at solar noon
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1.1. 81 12 3

B 913 24 dPaAst AAFe] AE ARE FPL2 G}
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£ 249 P TP BN ASE e FAAH SN o
235°¢) AALE RE AAZE FHLD o] FALES ¥ 2ey
ARFIAE dFe) A3 ALE BRa 7] G5, AFFHE AR
2 %3 7o) FRdoln, AFE AT AL A slet AASo]
£35S FE 7S AV

1.1.1. A5 FEA

29 4-79) AW FEAE HE &Y FIAZ, A B3 97
A4 AAY AANE EAsE AEAIG o FIAY ATl HAE WL
2579 AGWo| L, AL3E A 22} ol TEE AHW
A 2 AA7AA A Zolw 0° A 90°74A e Beze Sa(=
£ W)E 0 e WAE Avke $AA} AMo] W} o] Fi
7 AA RO A Zelm, 0° A4 360°7A vhehdch A% HFA
o AAe AA AAE AL2YA dehd & Qs HolH, BHE A
zto] Egol wet AAMY LESh Be7e] A% W) WEe FEa4]
7} £h3E Hol.
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Fig. 4-7 Horizontal coordinate system
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2 Jeit #3329 A5 [gle AFHEAFS FA] o] F= Zeln,
A17vz [Hle A2AF AAE Avs ddo] o] F+ Zolrt,

_53_.



AFE AddAA e Aoz ARG Tt AFE AFeR
g o), dige] AT AL 190 15988E AAY BA. ofu) Ho] &
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Fig. 4-8 Equatorial coordinate system
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1.1.3. €9 912 AR

eloe]l nEst WG Ayl s HE 3 Axgle] Ax
ARl 1=} "loke] S, 2 k] ABze Fojo T} Hx)
A9 SIEE AX AL det DA, ¥ A} PG o5
o] AL},

kel H94) 5 A 4-424-¢] AR ez

§ = 0.006918 — 0.399912 (cos V) +0.070257 (sinV) (4-4)
—0.006758(cos2V) +0.000907 (sin2. V)

—0.002697 (cos3N) +0.00148(sin3N)

1A, Ve A% ATiek e lenl A 452 Agse) Ack.
N= 2 (g—14 Pour—12, (4-5)

365 24

Aqg7A, d= 1d F A 2% AFE 9u|siz € g Atz A
4-62.2R¥ +3& 4 9}

h h
H=15x24X% (—2:‘1’—— [—22‘—}) (4-6)

A7 A, b, = 2] 4-73 7}
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h, =24+(T-8,) (4-7)

AN, T A N7 A3, 5, & W Fe) FFAEAGS T
SEIAEAZGL A 4-8& T3 AT § Y

B AXL,—-T,
S = 12+(T) (4-8)

A7NA, L, GMTE 7|E22 Yv AYEEAA(TFY 3§ GMT
B 9AZ3 wiE F3 135°9) ARIAEAE ASch)F B 3 A=)
7t A8 AAS AEge] Aolg v, T, & FAIE Fshsd o)
TAAE Ao Gt AFe Ao Zol & oulelv, 4] 4-92 AJIF &
et

T, = 229.18 X0.000075 +0.001868(cos V) (4-9)

—0.032077(sinV) — 0.006758 (cos2.V)
-++0.000907 (sin2V) — 0.002697 (cos3NV)

+0.00148(sin3N)
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QAZFF 71250 ae} AFe] Aoyt Fom ANEFHo|HE Y3}
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del XEZE ARHA U delgE Td=st § A IF 4-39)
treb sl et
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X 4-1& €4 A 7o) & PVelde] %S vepic. 29 4-4&
293¢ 2H=2 Jehgic.

19e1%  109kWh, 29 164kWh, 39l 187kWh, 4¥¢+&
323kWh, 5¥ el 347kWh, 6€°l+ 301kWh, 7€+ 260kWh, 8%
ol 238kWh, 999l 178kWh, 10”2l 195kWh, 11€¢+&
142kWh, 12€ & 92kWhr} A 5 ¢ o).

Table. 4-1 Calculation of the PV array power output P(W) at

each hour and month

0.3 | 13.3 [ 109.5) 303.8 | 412.6 | 291.2 | 227.3 | 196.1 | 182.2| 186.2 | 110.0 | 24.8

113.9 | 241.7 | 448.4 | 680.8 | 737.5 | 559.4 | 461.8 |486.8 | 443.0 | 570.8 | 396.5 | 213.2

524.1 | 734.8 | 769.6 [ 1023.6 | 1056.0 | 748.4 | 631.4 | 699.8 | 662.3 | 974.2 | 798.8 | 497.7

864.4 |1126.0(1005.4| 1305.0| 1312.3 | 933.1 | 779.1 |904.8 | 896.0 (1178.2|1128.0| 773.2

1063.7{1320.0{1172.8(1487.1| 1430.3 | 1040.4 | 923.3 [1112.1| 996.8 |1339.9(1301.8 | 967.0

1168.3/1393.7|1251.2( 1498.7 | 1470.8 | 1039.7 | 931.0 |1174.1|1010.2{1412.1(1338.6 {1020.4

1181.8(1418.2{1230.4(1407.7 | 1352.6 | 986.5 | 896.6 |997.9 | 851.9 |1331.7(1287.2| 934.4

1076.1)1327.2|1130.3]1175.4| 1131.8 | 842.2 | 851.3 | 891.6 | 763.7 |1182.8/ 1174.6 | 900.3

959.6 [1095.9( 858.1 { 907.7 | 911.3 | 672.1 | 751.1 | 685.1 | 572.9 | 979.6 | 969.5 |1100.2

68.7 [1448.0/620.0 | 545.4 | 557.9 | 412.2 | 439.5 |442.9(358.9(158.7( 74.9 | 40.0

2.1 | 26.5 | 69.6 | 132.2 | 194.0 | 130.7 | 150.0 [ 130.8 | 53.7 | 27.0 | 9.8 7.1

total| Jan. | Feb. | Mar. | Apr. May | June | July | Aug. | Sept. | Oct. | Nov. | Dec.

(Wh) 7023 (10145 | 8681 | 10530 | 10720 | 7775 | 7140 | 7777 | 6822 | 9354 | 8590 | 6478




PV array power output in each hour during a day in the adequate month
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Fig. 4-4 Graph of the PV array power output PPVa (W) at each

hour and month
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% 4.2& PV System AWH FFE v, 13 4-5¢ 1HZR
verd Zlojct.

Table. 2 Calculation of the active PV system power output
PPVs.act. (W)

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 3.5 38.7 64.1 27.0 3.2 0.0 0.0 0.0 0.0
0.0 0.0 126.2 | 1355.1 | 5880.9 |10354.9| 6616.3 | 1580.0 | 462.3 | 116.0 0.8 0.0
24 105.1 | 1517.4 | 6104.9 | 10799.4 | 9830.8 | 7743.4 | 5308.9 | 3378.2 | 22656 | 8088 | 122.1
813.6 | 2479.7 | 6360.5 | 12318.8 | 16676.8 | 14545.0 | 11664.1 |10433.4| 7509.1 | 7620.0 | 3954.0 | 1576.6
5165.6 | 8612.5 |10958.0| 17976.7 | 22448.1 | 17831.6 | 14700.7 |14305.3|11094.4| 133044 | 8853.6 | 4767.5
8975.7 |13474.3|14355.7 | 22665.7 | 27174.6 | 21450.5| 17494.5 |18115.7|14950.2| 16258.3 | 12790.1 | 7869.2
11132.3/15910.9|16778.1| 25803.6 | 29599.1 | 23820.1 | 20612.8 |22207.0|16661.4| 18513.5 | 14788.6 | 9873.6
12026.3|16694.7 | 17882.3| 26287.9 | 31088.7 | 24458.3 | 21239.6 |23739.9|16966.0| 19365.4 | 14870.7 |10143.1
11569.4|16623.1|17534.7 | 25336.5 | 30227.1 | 24909.6 | 21655.8 |20887.1|14430.4| 17829.7 | 13472.9 | 8630.9
9329.8 |14721.0/15991.4| 22360.0 | 28811.6 | 25220.2 | 23454.6 |20118.7|13173.7| 15013.9 | 10613.6 | 6947.1
6175.9 [10484.8(11862.6| 19944.1 | 35772.0 | 38953.1 | 31785.1 |19022.2|10326.0| 10594.3 | 6517.8 | 4266.0
1975.3 | 5484.3 | 7792.2 | 50817.1| 6016.9 | 44904 | 4600.3 | 4228.4 | 8469.3 | 4710.1 | 1841.0 | 1060.6
298 | 386.2 | 1064.7 | 2085.5 | 3191.9 | 2243.8 | 25932 | 2274.7 | 930.0 | 4486 1469 | 104.0
0.0 25 97.3 268.0 793.5 6717 839.7 4296 | 139.3 259 0.0 0.0
0.0 0.0 0.0 9.7 63.1 70.7 80.0 18.2 0.0 0.0 0.0 0.0
i 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Q0.0 0.0 0.0 0.0
1132932.9|46631.8|49725.7 | 65683.6 | 72778.1 | 59540.0 | 55780.5 |57119.4|45947.6| 53616.8 | 42090.9 |28431.3
total | Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
(Wh) 100129 |151611 [172047 |299021 [321361 |278455 [240887 |219792 |164438 (179682 |130750 |83792
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PV system net power output in each hour during a day in the adequate month
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Fig. 4-5 Graph of the PV System power output PPVa (W) at

each hour and month
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Fig. 5-1 Configuration of 3 kW PV system
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o)z, HY&Ye] 50[Wl F2A A Z HFAAE AL e,
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Site 29 ool ARAAAE vepd o2 AEA T Ax]sh ).
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Fig. 5-2 Scene of Site 1 PV system for demonstration research

Fig. 5-3 Scene of Site 2 PV system for demonstration research

Fig. 5-4 Scene of Site 3 PV system for demonstration research
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E 5-1& Z7te) el 259 S S vehd Aol

Table 5-1. PV cell and array parameter

Sitel Site2 Site3
Prmax (W) 77 50 53
Voc(A) 21.54 21.0 21.7
Isc(A) 4.88 3.17 3.35
Vn(V) 17.21 17.1 17.4
In(A) 4,46 2.92 3.05
Cell Type |d9AASI|FAAS] | FAAS]
Cell Size(mm)|125x125{103x103|103%x103
2 EFAl(kg) 7.7 5 6.2
1250x53
984x445|1291x32
RE Size(mm) 8
x35 8x35
x50
AN BES 42 60 60
o] gl o] +A 14x3 15x4 20x3
ojgloldA(m®| 27.2 | 26.27 | 2541
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Fig. 5-8 Photograph of A, B, C PCS for demonstration research
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Table 5-2. Parameter of A, B, C PCS for demonstration research

FI=

PCSHH]

AGY AFAEH

AGY AFAEH

AGY AFA LA
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A AL el A W) Al 92
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=4 57 54 %) 5] 5/ AE7)5/43]
7§§ :g,a 340[Vpc) 224{Vpc] 200[Vpcl
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457
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ROWER QUAEIRY ANAEYZER OVERVIEW
[ ser | [ sme2_ | | 57E3 ]

Fig. 5-11 Measurement system and RTU
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Fig. 5-12 Output voltage and current waveforms for PV array

(Sitel)
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Fig. 5-14 Output voltage and current waveforms for PV array
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Fig. 5-18 PV Array output power level by day[kWh]

a3 5-19¢ AAE A% 99 dARE Jepd Aol 19
5-202 AF717 T4 7 Site ol A D € FAA ool ¥E FHA
43 < vepig. AV F¢ Z Sitedl RAD F EgAYZLe
2,941kWh (Sitel), 1,941kWh (Site2), 2,469kWh (Site3) 235 3ic}.
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Fig. 5-19 Solar irradiance by months [kW/m’]
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Fig. 5-20 PV Array output power level by months[kWh]
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Fig. 5-21 PV Array conversion efficiency by months[%]

_76_



Table 5-3. PV Array output power level by months

Irradiation| PV Array | PV Array | PV Array

sitel sitel site2 site3
jan 82.88 219.66 164.92 169.99
feb 108.28 312.34 222.46 264.13
mar 137.79 394.41 302.41 345.55
apr 150.02 404.36 346.09 354.69
may 101.56 265.11 199.61 219.79
jun 121.58 331.95 20.10 259.68
jul 34.57 84.71 69.77 69.45
aug 130.62 324.33 256.82 270.97
sep 138.71 294.22 280.87 297.04
oct 148.10 252.34 319.39 357.25
nov 89.76 78.02 172.51 201.09
dec 94.06 47.64 217.58 213.82
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Fig. 5-22 Output voltage and current waveforms for PCS (Sitel)
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Fig. 5-23 Output voltage and current waveforms for PCS (Site2)
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Fig. 5-28 PCS Output power level by day[kWh]
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29 5-29% 7 Site o] 2312 " FF LA 2] 4 FYAYFE
el 19 5-302 THEE EAS BAEd.

z} Site o] A2¥le F SdAFFL 2,590kWh (Site 1), 1,561kWh
(Site2), 2,152kWh (Site 3)7} HA = gl v}

Site 27} &A Fel7t Y AL F2 PCSelA AFF MPP 334
o]o] A2 st} e gAA] ooz e A AY A3}2 AF A2
2 vehdtd.

I Site 3 "FAA olHej EARYE PCSEAR A3A
Az A 2 AE 4 5 A

Table 5-4. PCS output power level by months

Irradiation| PCS PCS PCS

sitel site2 site3
jan 82.88 194.05 122.77 140.06
feb 108.28 280.80 179.78 226.26
mar 137.79 356.34 254.42 297.71
apr 150.02 362.54 292.77 309.99
may 101.56 236.77 165.20 192.50
jun 121.58 291.76 2.62 228.62
jul 34.57 72.25 54.20 61.46
aug 130.62 280.95 206.39 243.22
sep 138.71 255.14 231.82 263.31
oct 148.10 219.44 269.28 311.56
nov 89.76 38.39 131.59 170.53
dec 94.06 0.00 167.70 176.84
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Fig. 5-29 PCS Output power level by months[kWh]

jan feb mar apr may jun jul aug sep oct nov dec

@site! Wsite2 Osite3 Osite4 Msite5 M site6

Fig. 5-30 System generation efficiency by months[kWh]
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Fig. 5-31 PCS Efficiency in full and half load
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Fig. 5-33 Output power characteristics of array in irradiance variation
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Fig. 5-34 Output power characteristics of array in irradiance variation
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Fig. 5-35 Output power characteristics of array in irradiance variation
(Site3)
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Fig. 5-45 Voltage and power level characteristics of array in environmental condition
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Fig. 5-46 Voltage and power level characteristics of array in environmental condition
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Fig. 5-47 Voltage and power level characteristics of array in environmental condition
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Fig. 5-51 Variation characteristics of PCS efficiency in array power
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Fig. 5-52 Variation characteristics of PCS efficiency in array power
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Fig. 5-60 Monthly yield of site3
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Table 5-3. Yr : Reference yield [h/d]

Refere sitel site2 site3

jan 2.67 2.36 1.77 1.72
feb 3.87 3.72 2.65 2.97

mar 4.59 4.38 3.36 3.62
apr 5.00 4.49 3.85 3.72
may 3.28 2.85 2.15 2.23
jun 5.07 4.61 0.28 3.40
jul 2.16 1.76 1.45 1.37

aug 4.66 3.86 3.06 3.04
sep 4.95 3.50 3.34 3.34
oct 5.11 2.90 3.67 3.87

nov 3.21 0.93 2.05 2.26
dec 3.14 0.53 2.42 2.24

Table 5-4. YF : Final yield [h/d}

sitel site2 site3
jan 2.09 1.32 1.42
feb 3.34 2.14 2.54
mar 3.96 2.83 3.12
apr 4.03 3.25 3.25
may 2.55 1.78 1.95
jun 4.05 0.04 3.00
jul 1.51 1.13 1.21
aug 3.34 2.46 2.73
sep 3.04 2.76 2.96
oct 2.52 3.10 3.38
nov 0.46 1.57 1.92
dec 0.00 1.86 1.85
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19 4-178 ASdole 24 e PVAI2He] A5 EAA 94 F5ASF
9l PR(Perforirlance Ratie), PVoldgle] &A1l Lc(Capture Losses) 2
A28l &AMl Ls(System Losses)?) W3E BoFEr), PR Ax3
PVAI2"9) A 5ERAE st ASsH Fr #4448 4 d+ F43
AeAFoltt. PRE STCHA &A% esix] ¢& PVAxR9] o3
AN ST AA B Sl A R A (3-6)22 vehit)

Lee "lgAvzI22E PVelde)rt A Fader Wi AAA
A E = &4 PVeldle] &Aelt). Lst PVeldle]d] A iAdE wF
Aoz s FANA HPsEs A4 PCSEA FL Axq &
Aojr}. Legt Lse 4 (3-43 4 (3-5)914 detuigicl. 4 (3-6), 4
(3-4) 2 A (3-5)2Z ¥ AEIT F<¢ £3A ASvolgZRE PV
Al 2H9] PR, Lec B Ls& 7% 4 9} sitel PRe] 0.14-0.86, Lc7}
4.59%-83.12% 18I Lst 7.4%-16.88%2] W3l& HojFEc, duby
o2 PVAAEY £AL Lshr} Levt 238 PVelgol: PYRES] A
S8 ohlE AARE 2 &5 Fo) f7A3 e wel AT o 2
QFE 7] difelr. 119- 1294 &Ho] & o)l REZ 92
A 1Ao7 Aste] Ao wo] A st}

site2&=  PR°] 0.07-0.65, Lc7b  22.9%-94.49% 282 Le:
7.4%-16.88%2] W3lE HAE) Leo F7i2 2RAA 5] Dozl A
L 37 W3zt A PVEES AS57L, PVoldlole] X454 o3 W3l
& & 9 vadx] $o2 PVelele &Alo] Frlslr) wiolx},
site3& PRe|l 0.53-0.67, Lc7b 21.14%-36.81% 213 LsE
6.68%-12.36%2% W3E BAFEr}. Lc & Ay Lso &Alo] Adze=
Ak, Azyle] AEE st PVoldlole] &alo] wWol wAstq)
t}.
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Table 5-5. PR(Perforirlance Ratie)

sitel site2 site3
jan 0780424 | 0.4937 | 05314
feb 0.864463 | 05535 | 0.6571
mar 0.86203 | 0.6155 | 0.6794
apr 0.805553 | 0.6505 | 0.6498
may 0.777078 | 0.5422 0.596
jun 0.799936 | 0.0072 | 0.5913
jul 0.69674 | 05227 | 0.5591
aug 0.716983 | 05267 | 0.5855
sep 0.613136 0.5571 0.5969
oct 0.493886 | 0.6061 | 0.6615
nov 0.142557 | 0.4887 | 0.5974
dec 0 05943 | 05912

Table 5-6. Capture losses %]

sitel site2 site3

11.66% 33.67% 35.509%
jan 3.84% 31.52% 23.29%
feb 4.59% 26.84% 21.14%
mar 10.15% 23.10% 25.65%
apr 12.99% 34.49% 31.95%
may 8.99% 94.49% 32.83%
jun 18.31% 32.72% 36.81%
jul 17.23% 34.46% 34.76%
aug 29.29% 32.50% 32.66%
sep 43.21% 28.12% 24.14%
oct 71.03% 35.94% 29.55%
Z:: 83.12% 22.90% 28.52%
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Table 5-7. Ls : System losses [%]

sitel site2 site3
jan 10.30% 16.95% 11.36%
feb 9.71% 13.14% 11.00%
mar 9.21% 11.61% 10.92%
apr 9.29% 11.85% 9.37%
may 9.30% 11.29% 8.45%
jun 11.02% 4.79% 8.03%
jul 12.01% 15.02% 7.27%
aug 11.07% 12.87% 6.68%
sep 9.39% 11.79% 7.65%
oct 7.40% 11.28% 9.70%
nov 14.72% 15.20% 10.71%
dec 16.88% 17.67% 12.36%

\BPR : Performance Ratio B Lc : Capture losses [%] OLs : System losses [%] |
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Fig. 5-64 PR, Lc, Ls of sitel system
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Fig. 5-65 PR, Lc, Ls of sitel system
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Fig. 5-66 PR, Lc, Ls of sitel system
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Table 5-8. Utilization ratio by months

sitel site2 site3
jan 8.7% 5.5% 5.9%
feb 13.9% 8.9% 10.6%
mar 16.5% 11.8% 13.0%
apr 16.8% 13.6% 13.5%
may 10.6% 7.4% 8.1%
jun 16.9% 0.2% 12.5%
jul 6.3% 4.7% 5.0%
aug 13.9% 10.2% 11.4%
sep 12.7% 11.5% 12.3%
oct 10.5% 12.9% 14.1%
nov 1.9% 6.5% 8.0%
0.0% 7.8% 7.7%
dec
10.7% 8.4% 10.2%
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