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at Chiang Rai College, which offers

optimal rooftop conditions for solar exposure and efficient energy production. Building electricity consumption data were used to design

a system capacity aligned with actual demand, followed by a financial assessment using key indicators: payback period (PB), net present

value (NPV), and internal rate of return (IRR). The results show promising financial returns across three scenarios. Scenario 1 yields an IRR of
34% and an NPV of 2,003,600 THB; Scenario 2 yields an IRR of 35% and an NPV of 2,013,007 THB; and Scenario 3 yields an IRR of 35% and an

NPV of 2,017,860 THB. All scenarios share a similar payback period of 2 years and 10 months. Cash flow and cumulative income analyses

reveal that Scenario 2 offers the highest stability, while Scenario 3 provides slightly higher total returns. Although Scenario 1 has the lowest

IRR, it still ensures rapid payback and consistent income. This comparison highlights the importance of both cash flow consistency and revenue

potential in investment decision-making.
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Figure 1  C-Dormitory, Chiangrai College.

84



77 34 avvil 3 WOYNIAL-TQUILY 2569

5a15Imermansiasimalulad

Sos

il & : X J
o RS
GRS
Gos s ts 500, NSNS
= T s
S s
500 st
55
e SRR
o N
. Havdeen

SRS Snnge ot MSossenced Foner) seilinRommsn b

o 2 4

WesIE

=% 0

Figure 2 Roof plan of C-Dormitory, Chiangrai College.
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| LOAD SCHEDULE FOR MAIN DISTRIBUTION BOARD
MDB Name : MDB JWiU’W Breaker ___Main Lug Only
Location : TiadTiliin / wailvountsd Flush Mounted
CKT. Connected load in VA Circuit Breaker Conductor Raceway
DESCRIPTION
NO. Phase A Phase B Phase C Pole AT 1C(kA) L-N G Type
1 LC1 3,735 3,035 2610 3 30 25 4-10 4 IEC-01 3/4"IMC
3 LC3 48,237 48,237 41,346 3 200 25 4-120 16 IEC-01 wiv 100X250
5 |SPARE 7.500 7.500 7.500 3 50 25
7 SPARE 7,500 7.500 7.500 3 50 25
2 LC2 48,237 48.237 41.346 3 200 25 4-120 16 IEC-01 wiv 100X250
4 |PUMP 5,000 5,000 5,000 3 50 26 4-16 10 IEC-01 11/4" IMC
6 SPARE 7.500 7.500 7.500 3 50 25
8 'SPARE 3.000 3.000 3.000 3 30 25
Connected to: Total 126,974 126,974 113,192 |Main CB : Feeder :
PEA(400A) Connected Load 367.140 3 P 400 AT 2(4x150 NYYSq.mm)/1+G255g.mm
REMARK : Demand Factor 60%| IC 25 KA
Race Way : 2(90) HDPE
Demand Load 220.284 |at 405 Vac

Figure 3 Load schedule for MDB.
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Table 1 Assumptions in the study of economic potential

Items

Assumption

References

System cost

15.5 THB per watt.

Based on the quotation for a 100 kWh solar power

system, Building 9, Chiangrai College.

Maintenance cost

0.5% per watt.

Based on inquiry.

Solar panel: Mono-crystalline half-cell PPM N-Type 610W.

Lifespan

25 years.

Project lifetime.

Degradation rate

0.5% per year.

Based on the study by National renewable energy
laboratory (NREL, 2012) [16].

Inverter: Huawei 15kW 3 Phase on-grid string inverter Wifi-WLAN-FE + DTSU666-H (250A).

Lifespan

10 years.

Based on equipment warranty period.

Cost

1.91 THB per watt.

Based on the quotation for a 100 kWh. solar power

system, Building 9, Chiangrai College.

Electricity tariff (Type 2 - Small business)

Energy charge

3.9086 THB per unit.

Provincial electricity authority (PEA) announcement.
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Figure 4 Analysis results of a 0.5% reduction in solar cell efficiency.
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Annual Energy Output Comparison

T T

48,000

46,000

44,000

Energy Produced per Year (kwh)

T I
—@—Case 1

T T T T T
~® Case 2 =&~ Case 3

Figure 5 Analysis results of solar cell power output.
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Figure 6 Total cash inflow comparison (THB/year).
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Annual Cash Outflow Comparison by Case
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Figure 7 Total cash outflow comparison (THB/year).
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Figure 10 Cumulative revenue comparison during years 11-20 (THB/year).
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Cumulative Revenue Comparison: Year 20-25
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Figure 11 Cumulative revenue comparison during years 21-25 (THB/year).
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