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THE STUDY OF SOLUTION ON OPERATION AND
MAINTENANCE COST REDUCTION FOR SOLAR FARM
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ABSTRACT

This paper presents the solution for operation and maintenance cost

reduction for solar farm that is located in the Amarnuve company limited, Wang sombun

Subdistrict, Sa Kaeo Province. The Amarnuve’'s PV farm can product the 6 MW of

maximum capacity. The research methodology for reduction of the electricity bill in the

PV farm is consisting of the controlling demand charge and var charge and reducing the

energy charge. The methodology is divided into 4 steps, collecting data, analyze

problems, policy setup, and evaluation. The result of this study shown that can reduce

the total energy consumption comparing electricity bill about 243,392.32 Baht/year. This

model can be applied to use in the other PV farm in Thailand
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WAy Core Loss

o

1. masgadslumeduss (Copper Loss) ARINAMNATUNILIAIIAAIATA 2

Up A9 1A Primary Laz1/ Secondary



Copper Loss = IR

o

2. mawgoyidaluunuman(Core Loss)

[ %

- MAsgryideiiinainnazualuadu (Eddy Current Loss) Hiunaniiinanng

1
[

dl 3 o 1 dg’ 1 di’ = Y o 1
wieaun e lumannixnngaesnisuaedA Eddy Current Iua g FUNUANTNARL2 9N
Wan [7]

o o A A a = o a . a o
- nnavgry@aifinangamesada (Hysteresis Loss) tinainlunisnay
fAneradunssudmansasldndsaudaumilanatuauialuananaseuild il

A ugnde lugtresnauanfaure ldainiiuitazes hysteresis loop [8]

MW 6 Mstnanszhaluasuluwnuuan (Eddy Current) [7]




[

MW 7 Masgadadiiinandaimassda (Hysteresis Loss) [8]
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P =4830.58 kW

Q =426 kvar

PF =1

S =(4,830,000"2+426,000"2)"1/2

= 4,848,750 VA

S =4,848,750

Q=426,000

v

P=4,830,580
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44,500 U 81gn13 k9 5T ANTaiwasegi 15,000 umsiell GaAaA1ldane

< . o
2871 23,900 Usal

souA ldAnasunuludiueanisiuasugnenisine ldnananisiunagi 26,660

U meiail

nstunndayananisaiiiunig
o K ¥ o a v o ¥ 1 1 dl %
Tunndeyananisaniiunislduiainnisindayasisig < nlduiainianans
o & v 1 ! a Zj/ oA =2 A o
wiladaudapn ninannnisiindauniniassus hau ang1AN 2563 AUDNABY NNNIRUE

2564

year month Rate kw(P) kwh(P) kwh(OP) kwh(H) kvar Demand charge(baht) Energy charge(baht) Var charge(baht)
2020 January 3224 12 120 180 120 426 1,595.16 1,283.18 23,044.77
2020 February 3224 18 12 180 120 144 2,392.74 831.32 7,457.31
2020 March 3224 6 48 180 120 144 797.58 981.93 7,457.31
2020 April 3224 18 76.25 73.75 90 144 2,392.74 938.07 7,457.31
2020 May 2114 6 60 60 60 162 0 703.55 0
2020 June 2114 0 57.27 57.27 5.46 150 0 469.03 0
2020 July 2114 18 0 104.35 75.65 156 0 703.55 0
2020 August 2114 6 60 60 60 210 0 703.55 0
2020 September 2114 18 5455 163.64 141.81 210 0 1,407.09 0
2020 October 2114 12 120 120 120 168 0 1,407.09 0
2020 November 2114 18 108.57 108.57 142.86 198 0 1,407.09 0
2020 December 2114 18 120 180 180 144 0 1,876.13 0
2021 January 2114 6 60 240 120 156 0 1,641.61 0
2021 February 2114 6 56.84 113.68 129.48 138 0 1,172.58 0

MW 17 TayananIsANEUNNS
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25,000.00
20,000.00

15,000.00

THB

10,000.00

5,000.00

Jan-21  Feb-21

Jan-20 Feb-20 Mar-20 Apr-20  May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20

Jan-20 Feb-20 Mar20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 | Sep-20  Oct-20  Nov-20  Dec-20  Jan-21 Feb-21

w Var charge(baht) 23,044.77 7,457.31 7,457.31 7,457.31  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
M Energy charge(baht)  1,283.18 83132 981.93  938.07 703.55 469.03  703.55 70355 1,407.09 1,407.09 1,407.09 1,876.13 1,641.61 1,172.58

W Demand charge(baht) 1,595.16 2,392.74 797.58 2,392.74 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Month
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year Month Demand charge(baht) Energy charge(baht) Var charge(baht)
2020 Feb-20 - 797.58 451.86 15,587.46
2020 Mar-20 797.58 301.25 15,587.46
2020 Apr-20 - 797.58 345.11 15,587.46
2020 May-20 1,595.16 579.63 23,044.77
2020 Jun-20 1,595.16 814.15 23,044.77
2020 Jul-20 1,595.16 579.63 23,044.77
2020 Aug-20 1,595.16 579.63 23,044.77
2020 Sep-20 1,595.16 |- 123.91 23,044.77
2020 Oct-20 1,595.16 |- 123.91 23,044.77
2020 Nov-20 1,595.16 |- 123.91 23,044.77
2020 Dec-20 1,595.16 |- 592.95 23,044.77
2021 Jan-21 1,595.16 |- 358.43 23,044.77
saving 13,558.86 2,328.15 254,165.31
total saving(baht) 270,052.32
saving per day(baht) 739.87
saving per month(baht) 22,504.36
saving per year(baht) 270,052.32
2 19 As1auanatFunautulunisananlwwa
30,000.00
Cost Saving
25,000.00
20,000.00
15,000.00
10,000.00
5,000.00
- - - u u u u | | | | |
-5,000.00
Feb-20 Mar-20 Apr-20 May-20 Jun-20 Jul-20 Aug-20 Sep-20 Oct-20 Nov-20 Dec-20 Jan-21
2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2021
mmmm Demand charge(baht) | -797.58 797.58 -797.58 1,595.16 = 1,595.16 1,595.16 1595.16 1595.16 159516 1,595.16 1,595.16 1,595.16
Energy charge(baht) 451.86 301.25 345.11 579.63 814.15 579.63 579.63 -123.91 -123.91 -123.91 -592.95 -358.43

Var charge(baht)
Total

15,587.46 15,587.46 15,587.46  23,044.77 23,044.77 23,044.77 23,044.77 23,044.77 23,044.77 23,044.77 23,044.77 23,044.77

15,241.74 16,686.29 15,134.99 | 25,219.56 25454.08 | 25219.56 25,219.56 24,516.02 24,516.02 24,516.02 24,046.98 24,281.50
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2233 unADe 1004.56
% e A 2 '
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T T = [ Vearzom
Dancription Job Detall Plan iactual [Jan —[Feb  [War  Japr  [aiay n — [Jui [Aug op__[Oct  INov JDec Remark |
1| 0508 | COMBINER ARRAY BOX CHEEX SHEET TORM | Vieaat irapecion : = s :
2 er-so‘flwvsnwnrurrn SHEET Viaunl Inapaction i e ; &
5 [Fvron-aom (von GHEGK SHEET Viou Iwpection < &
| FWOM 313 [BOUNDARY-AREA LIGHTING GHECK SHEET Viedalinpacion a ;
5 | FM-OM-320 |SCADA CHECK SHEET Visual inspection T ——
& | FM-OM-224 [<IRE EXTINGUISHER CHECK SHEET Viaun Inspection T — ’
7| PM-On-208 | TRANSFORMER CHECK SHEFT Visual Inspection B ! >
8 | PMoMa10 [sWoR CriECk SHEET Visunl inspaction 1 Al

9 |rmomsss

BATTERY CHARGER CHECK SHELT

Visual Inspection

FM.OM-312 [PV MOCULE CHECK SHEET

|

Visual Inspection

12 | Fr-om-az1

11 | FMOM-318 [UGHTNING PROTECTION CHECK SHEET

Visunl inspection

PUMP 574 TION CHECK SHEET

\isual Inspection

13 | FIA-0-222 |[DRAINAGE SYSTEM CHECK SHEET

Visus! Inspactcn

14 | FMOM-323 [CCTY SYSTEM CHECK SHEET

Visual Insection

15 | FM-OM-315

[ROAD AND EROSION CONTROL CHECK SHEET

Visual Inspection

16 | FM-0M-319 |BUILDING CHECK SHEET

Viswal Inspection

17 | FM-OM-318 |CT-PT CHECK SHEET

18 | FM-0M-377 |LOAD BREAK SWITGH CHECK SHEET

Visus) Inspection :
13 | FM-OM314 | FIRE ALARM CHECK SHEET Visval Inspacton [:x‘:f,:— ) ~ S— T 2—
? T o s
0 - |eRasscur Grass cut e Az o
2 MODULE CLEANED Clean PV Modkie = 2 e
= [ nvaris Ful nspecton | —Bist ] 2 ! = P
23 |inveriar Fitte Cleansd Filter Claared |- Pien . ZNorih
24 [switshgaar | Fuinspestion E_K 2 50
= o Pian | = 1 T = Ve
% [Franstomar T === - ——1—
- e Tt
by, LR HPPHE T I -
Teated & Reported Apprcved
i 1 28Er
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