CONG TY TNHH XAY LAP PIEN QUANG ANH

Qu angAnhC O ns Tang 9, Khu van phong Pearl Plaza, 561A Di‘én Bién Phu, Phuong
Thanh My Tay, TP. H6 Chi Minh, Viét Nam

ELECTRICAL ENGINEERING - EPC 0919 758 191
sales@quanganhcgte.com

https://quanganhcgte.com/
M3 s6 thué: 0316365712

BAO GIA HE THONG PIEN MAT TROI VA PHAM VI BO
SUNG

BAN THAM KHAO - CHO XAC NHAN CHINH THUC
S6 tham chiéu: QAC-SOL-EST-20261102-D8AA0A54 Ngay lap: 02/11/2026

Kinh gwi: Quy khach hang
Du an: Hé thong dién mat troi

Pia diém: Cho x4c nhan dia diém

01. DANH MUC CUNG CAP VA THI CONG

THANH TIEN
(VND)

MO TA HANG HOA / QUY CACH DON GIA (VND)

I. THIET BI CHINH

1. Tam pin nang lwgng mat troi LONGIi Solar Tam 157 2.831.738 444.582.866
LR7-72HVH-640M

640 Wp - 2382x1134x30mm

2. Inverter hoa luéi Sungrow SG30CX-P2 BoO 3 41.319.254 123.957.762
30 kW AC - 400 V - 3 pha - 3 MPPT

3. Bé thu thap dir liéu Sungrow B 1 22.016.099 22.016.099
Logger1000A/B — phuong an so bo

Sungrow - Thu théap dit liéu va gidm sat. Kha nang

diéu khién phat nguoc theo cdu hinh duoc xéc nhan.

4. Cap RS485, cap xoan c6 man chan 2 x 0,75 m 90 35.861 3.227.490
mm?

5. Day nhay Ethernet RJ45 Cat6 UTP, dai 1,5 Cai 2 95.246 190.492
m

139. Céng to/transducer coéng suat hai chiéu Cai 1 7.208.142 7.208.142
tai PoC

Do c6ng suét hai chiéu phuc vu diéu khién tai diém

dau néi.

140. Pham vi CT/VT do PoC — cap dién ap va Goi 1 14.546.837 14.546.837

so' d6 can xac nhan

Pham vi do luong; cdu hinh CT/VT theo so d6 dugc xac
nhan.

141. Tich hop diéu khién phat nguoc va thw Goi 1 5.332.644 5.332.644
dap tng/mat tin hiéu

Tich hop giéi han phéat nguoc va kiém thir lién dong

theo phuong é&n dwoc xac nhan.
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MO TA HANG HOA / QUY CACH

PON GIA (VND)

THANH TIEN

(VND)

142. Ha tang mang, ngudn phu va tu giam sat
— pham vi cho chéot

Ha tAng gidm sat b6 sung theo bé tri thuc té; cadu hinh
can xac nhan.

II. KHUNG GIA PG / VAT TU NHOM

6. Bo kep mai standing seam/cliplock, bulong
lién két

7. Thanh rail nhéom dinh hinh dai 4.35 m
Chiko

8. N6i rail nhém (thanh néi, bulong inox M8)

9. Kep gitra cho khung pin 30 mm, bé gom
buléng/tan/long dén
Chiko

10. Kep bién cho khung pin 30 mm, b gom
buléng/tan/long dén
Chiko

11. Kep tiép dia kep giira
Chiko

12. Kep day tiép dia (kep, bulong inox M8)
Chiko

14. Kep cap DC phu hgp duong kinh ngoai cap
PV 6 mm?
Chiko

III. CAP DC / PHU KIEN DC

17. Cap DC solar 6 mm? 1500 Vdc — den
Leader DC-6-BK - Cap PV 1 16i; 1.500 VDC; chéng UV.

18. Cap DC solar 6 mm? 1500 Vdc — do
Leader DC-6-RD - Cap PV 1 16i; 1.500 VDC; chong UV.

19. Cap dau noi DC cung hang/series véi dau
thiét bi

Leader - Pau néi cung héng/series tuwong thich véi
thiét bi.

20. Ong bao vé DC ngoai troi — duong kinh va
vat liéu cho chon
CVL

Goi

Thanh
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4.790.918

Cong nhom

29.920

400.145

23.831

14.318

14.290

14.318

29.771

2.978

Cong nhom

30.330

30.330

38.903

13.346

4.790.918

625.853.250

9.933.440

35.212.760

1.668.170

4.238.128

514.440

4.238.128

535.878

935.092

57.276.036

21.837.600

21.837.600

700.254

1.921.824



THANH TIEN
(VND)

MO TA HANG HOA / QUY CACH PON GIA (VND)

21. Pau néi ong bao vé DC — dong b duong bo 18 8.890 160.020
kinh 6ng
CVL

22. Day rut nhua den chéong UV 5*%200 (bich bich 1 66.669 66.669
500 soi)

KST

23. Day rut nhwa den chéng UV 5%300 (bich bich 2 66.671 133.342
250 soi)

KST
Cong nhom 46.657.309
IV. TU AC / MSB BLOCK / ACB / MCCB

26. V6 tu solar — cho chét IP, Form va kich Céi 1 9.013.135 9.013.135
thuoc

Vo t; mdy cat va thanh céi duoc liét ké riéng.

27. B6 busbar déng, gia cong, goi do' N/PE va Cum 1 4.581.878 4.581.878
phu kién
boéng thanh, gia céng, gbi dé va phu kién N/PE.

28. B0 cau chi diéu khién 3 x 5 A va dé B6 3 1 133.366 133.366
cai

29. Pen bao pha R-Y-B Cai 3 50.012 150.036

30. Pong ho da chirc nang td gom AC, gom Cai 1 3.912.670 3.912.670

chiic nang kWh — ché& chét model

Selec - Po van hanh tai ti AC; khéng thay cong to diéu

khién tai diém dau néi.

32. CT do lwong MSB Solar 200/5A class 0.5S Cai 3 389.602 1.168.806
Omega CT-200/5A class 0.5S

33. Bao vé mach phu tr¢ td — cho chon dong Céi 1 1.001.572 1.001.572
dinh muc

Omega

34. Cam bién nhiét do trong ti Céi 1 556.041 556.041
35. Quat théng gi6 ta dién Céi 2 1.338.925 2.677.850
36. SPD AC — cho chét Type, Uc, Up, In/Imax BO 1 3.912.670 3.912.670
va phéi hop

Himel

37. MCCB t6ng MSB Solar 400Vac 160A Cai 1 6.753.571 6.753.571

Mitsubishi NF250-HV 3P 160A - Kha nang cat Icu/Ics
phai phlt hop dong ngan mach tai di€ém lap.

38. MCCB nhanh inverter 400Vac 63A Céi 3 2.430.581 7.291.743

Mitsubishi NF125-CV 3P 63A - Kha nang cat Icu/Ics
phaéi phtt hop dong ngén mach tai diém lap.
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THANH TIEN

MO TA HANG HOA / QUY CACH PON GIA (VND)

(VND)

Cong nhom 41.153.338
V. CAP AC LV / BUSDuct / PHU KIEN
39. Cap inverter CXV 4C-16 mm? (3P+N, PE m 75 376.151 28.211.325
riéng)
CADIVI - Cu/XLPE/PVC - 0.6/1 kV
40. Cap chinh CXV 1C-70 mm?, 1 sgi/pha va N m 140 351.873 49.262.220
CADIVI - Cu/XLPE/PVC - 0.6/1 kV
41. Cap PE tuyén chinh CXV 1C-35 mm? m 35 181.934 6.367.690
0,6/1kV
CADIVI - Cu/XLPE/PVC - 0.6/1 kV
43. Pau cos dong 70 mm?2 — cap chinh céi 8 38.896 311.168
CU-LUG-70
44. B6 buldng lién két dau cos — co theo bo 8 22.225 177.800
terminal thiét bi
Cadivi
45. Pau cos dong 16 mm?2 — pha inverter céi 18 11.112 200.016
CU-LUG-16
46. Pau cos dong 16 mm? — PE inverter céi 6 11.112 66.672
CU-LUG-16
47. Chup cach dién cos 70 mm2? — ma mau do cai 2 6.667 13.334
Cadivi BOOT-70
48. Chup cach dién cos 70 mm? — ma mau cai 2 6.667 13.334
xanh
Cadivi BOOT-70
49. Chup cach dién cos 70 mm? — ma mau cai 2 6.667 13.334
vang
Cadivi BOOT-70
50. Chup cach dién dau cos N tuyén chinh 70 céi 2 6.667 13.334
mm?
Cadivi BOOT-70
51. Chup cach dién cos 16 mm? — ma mau do cai 6 6.669 40.014
Cadivi BOOT-16
52. Chup cach dién cos 16 mm? — ma mau cai 6 6.667 40.002
xanh
Cadivi BOOT-16
53. Chup cach dién cos 16 mm? — ma mau cai 6 6.667 40.002

vang
Cadivi BOOT-16
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THANH TIEN
(VND)

MO TA HANG HOA / QUY CACH PON GIA (VND)

54. Chup cach dién cos 16 mm? — ma mau PE cai 6 6.667 40.002
Cadivi BOOT-16

55. Cap PE inverter 1C-16mm? Cu/XLPE/PVC m 75 85.985 6.448.875
0.6/1kV

CADIVI - Cu/XLPE/PVC - 0.6/1 kV

56. 6ng bao vé cap AC — duong kinh theo cap m 24 50.036 1.200.864
va doé day

CVL

57. Pau néi 6ng bao vé AC — déng bé dudong bd 6 20.001 120.006
kinh 6ng

CVL

60. Tem nhan string, nhan canh bao DC/AC cai 48 5.001 240.048
61. Cable gland DC/AC cho inverter/ta cai 25 50.038 1.250.950
63. B6 cos dong + chup cach dién PE tuyén céi 2 21.390 42.780

chinh 35 mm?
MAIN-PE-LUG-BOOT-35

134. Pau cos dong day trung tinh inverter 16 Cai 6 11.112 66.672
mm?
CU-LUG-16
135. Chup cach dién dau cos N inverter 16 Cai 6 6.667 40.002
mm?
BOOT-N-16

Cong nhom 94.220.444

VI. THANG MANG CAP / WALKWAY

64. Mang cap 100x50x1,5 mm, géom nap, néi m 34,8 215.401 7.495.955
va bulong

65. Mang cap 200x75x1.5mm ma kém (mang m 14,5 430.430 6.241.235
+ nap + noéi)

66. Mang cap 400x75x1.5mm ma kém (mang m 8,7 777.445 6.763.772
+ nap + néi)

67. Tuyén mang/thang cap AC — kich thuoc m 110 819.779 90.175.690
cho bé tri cap

78. Vit duéi ca, tan mii du, dai 2.5cm ban san con 360 1.787 643.320
thao tac va mang xuéng ray nhém

79. San thao tac (16i di, walkway) rong m 60 547.732 32.863.920
360mm, ton ma kém day 1.5mm

81. Gia do mang cap, ty ren, kep xa go bo 86 144.082 12.391.052

84. Gia do walkway/san thao tac bo 41 101.483 4.160.803
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THANH TIEN

MO TA HANG HOA / QUY CACH PON GIA (VND)

(VND)
85. Noi walkway/san thao tac va phu kién ghép bo 24 77.481 1.859.544
noi
144. Phu kién mang/thang cap con cho thong Goi 1 10.209.381 10.209.381

ké theo tuyén

Phu kién theo tuyén thuc té€; danh muc chi tiét can xac

nhan.

Cong nhom 172.804.672
VII. TIEP PIA
143. Phan tiép dia/lién két df’lng thé con cho Goi 1 4.051.281 4.051.281
khao sat va thiét ké
Pham vi dy kién; khoi luong va giai phéap tiép dia can
xac nhan sau khao sat.

Cong nhom 4.051.281
X. NHAN CONG VA THIET BI LAP PAT
111. Nhan c6ng thi céng lap dat khung, pin, Gio 319 110.279 35.179.001
san thao tac, mang cap, khung co khi cong
112. Nhan céng kéo cap va dau néi dién, thi Gio 130 120.801 15.704.130
coéng hé thong tiép dia cong
113. Thiét bi nang hang 1én mai Ca 1 7.562.932 7.562.932
114. Chi phi van chuyén hang Chuyé 1 6.293.703 6.293.703

n

136. Quan ly va giam sat ky thuat tai cong Ngay 23 1.557.898 35.831.654
truong ky suw
QuangAnhcons
137. Giam sat an toan thi cong trén cao Ngay 23 1.091.550 25.105.650
QuangAnhcons cong
138. Huy dong, té chitc mat bang va thu don bot 1 6.864.427 6.864.427
cong truong
QuangAnhcons

Cong nhom 132.541.497
XI. HO SO / PHAP LY / KIEM PINH
115. Ra soat hé so dau vao, phap ly du an Gioky | 10 313.278 3.132.780
solar, checklist dau néi sw
Pham vi EPC trong bang; phi kiém dinh/th&m tra bén
tht ba dugc xac nhan riéng.
116. Khao sat/kiém tra hé so két cau mai, phéi Gioky = 32 314.991 10.079.712

hop anh/layout hién trang sw

Pham vi EPC trong bdng; phi kiém dinh/th&m tra bén
th ba dwoc xac nhan riéng.
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THANH TIEN

MO TA HANG HOA / QUY CACH DPON GIA (VND) (VND)
117. Thiét ké ky thuat so bo/SLD/layout, bién Gio ky 29 314.757 9.127.953
phap thi cong, ATLD/QAQC sw

Pham vi EPC trong bang; phi kiém dinh/thdm tra bén
th ba dugc xac nhan riéng.

118. Po kiém, commissioning, nghiém thu néi = Gio k§y 32 276.929 8.861.728
b0, hé so hoan céng/ban giao suw

Pham vi EPC trong bang; phi kiém dinh/thdm tra bén

tht ba dugc xdc nhan riéng.

Cong nhom 31.202.173
TONG TRUGC VAT 1.205.760.000 VND
VAT 10,00% 120.576.000 VND
TONG GOM VAT 1.326.336.000 VND

K&t qua so bd dua trén thong tin da nhap va céac gid dinh hién thi. Can khao sat, kiém tra thiét ké va xac
nhan gid/pham vi bang van ban trudc khi dat hang hoac thi cong. Pay khong phai ho so thiét ké duoc
phé duyét hoac cam két cdp dién du phong. Céc nghia vu theo phdp luat hién hanh van duoc ép dung.

02. CAU HINH VA PHAM VI

Cau hinh va pham vi

100,48 kWp DC - 90 kW AC - 157 tdm pin - 3 inverter
LONGIi Solar LR7-72HVH-640M - Sungrow SG30CX-P2

Cau hinh mai ton cliplock, 3 pha. Gid co s¢ gom tam pin, inverter hoa lwdi, bo rail/kep/chéan lién két
pin théong thuong va vat tu/thi cdng c6 trong bang; gia dinh két cau hién hiru da diéu kién. Gian cao,
moéng, gia cuong, BESS va tram méi chi gom khi d& chon va xudt hién thanh tién riéng.

Khoi luwong va don giad so bd cho pham vi da chon, theo thong sé anh/chi cung cap. Xac nhéan lai bé tri,
khoi lwong, quy cach va gia sau khao sat.

03. PIEU KIEN THUONG MAI
1. Pham vi: Cung cap va thi cong cac hang muc c6 khoi lwong trong bang; hé hoa lwéi ty dung.
Khoéng kem pin luu tri.
2. Dw phong mat dién: Chua gom phuong 4n cap tai khi mat lwéi. C6 BESS dich chuyén nang luong
khong tw dong nghia cé backup.
3. Piém dau néi: Dy kién ddu néi 1 ta solar vao hé ha thé theo pham vi da chon. Kha nang tiép nhan
cOng sudt va dong ngan mach can xac nhan tai hién truong.
4. Khoi lwong: Khoi lwong theo cdu hinh va tuyén du kién; xac nhén lai sau khdao sat, bé tri pin va
thiét ké thi cong. Cac thay d6i pham vi dwoc théng nhat bang van ban.
5. Chwa bao gom: Cau hinh mai ton cliplock, 3 pha. Gid co s& gom tam pin, inverter hoa lwéi, bo
rail/kep/chan lién két pin thong thuwong va véat tu/thi cong cé trong bang; gia dinh két cdu hién hitu
du diéu kién. Gian cao, moéng, gia cuong, BESS va tram mdi chi gom khi da chon va xuat hién
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L1.

L2.

thanh tién riéng. Chwa gém cac hang muc khong cé thanh tién; hé chita chdy/chong sét danh thang
moéi va phi bén thit ba ngoai bang.

. Co s& ky thuat: Coéng thic va két qua nam tai phu luc tinh todn. Tham chiéu TCVN 7447-7-

712:2019, TCVN 2737:2023, IEC 62548-1 va IEC 62446-1. C4au hinh so b0, chua thay ho so thiét ké
duoc duyeét.

. Thué va hiéu luc: Pon gid chwa VAT; VAT tam tinh theo ty 1& thé hién, 4p dung thuc té theo hop

doéng/hda don. Gid duoc xac nhan lai theo thoi di€m dat hang.

. Tién do: Thong nhat sau khao sat, chét pham vi, nguén hang va diéu kién thi cong.
. Thanh toan (EPC/thi cong): Theo cidc mdc va ty 1& duoc hai bén thong nhéat trong hop dong.

. Bao hanh: Theo chinh sach cua ding model thié€t bi va diéu khoan thi cong duoc chét trong hop

dong.

Lién hé: Sales Department | QuangAnhcons | 0919758191 | sales@quanganhcgte.com |
quanganhcgte.com

Thoi gian tham khao: 15 ngay ké tlr ngay lap; khong phai thoi han cam két gitr gid. Gid chinh
thic can xac nhan bang van ban.

PAI DIEN KHACH HANG PAI DIEN QUANGANHCONS

(Cho xdc nhén) (Cho xdc nhén)

CONG TY TNHH XAY LAP DIEN QUANG ANH - QAC-SOL-EST-20261102-DSAA0A54

Phét trién va van hanh béi QuangAnhcons.

© 2026 CONG TY TNHH XAY LAP PIEN QUANG ANH. Béo gia dwoc 1ap bdi QuangAnhcons. Vui 1ong gilt nguyén tén don vi 1ap

va s6 tham chiéu khi luvu hoac chia sé. Tén va tai liéu cta bén th ba thudc chi sé hitu twong tng.

Solar 8.21.0 - QAC-UI-QUOTE 1.1.1
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PHU LUC A. TINH TOAN SO BO

Cong thic ky thuét, sé liéu thay vao va két qua thudc cung ho so tham khao. Nhitng phép tinh thi€u
dir liéu duoc gitr & trang thai can bé sung; khéng dung dé€ xac nhan thiét ké da duoc phé duyét.

Cong suat DC

1. Cong thic

Npod X Pstc
1000

Ppc =

2. Thay s6 cla ho so

157 x 640
1000

3. Két qua: 100,480 kWp

Datasheet module - Két qua so bd

Cong suat AC danh dinh

1. Cong thic
Pac = Niny X Pac unit

2. Thay s6 cua ho so
3 x 30

3. Két qua: 90,000 kW

Datasheet inverter; khong phai san lwong kWh hay cong sudt thuc moi thoi di€ém - Két qua so bo
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Ty 16 DC/AC

1. Cong thic

- _ Ppc
DC/AC =
Pac

2. Thay s6 cua ho so

100,48
90

3. Két qua: 1,116 lan

Muc tiéu 1.25; can mo phoéng clipping - Két qua so bo

Dién tich module
1. Cong thic

Apy = Npog X1 X b
2. Thay sé cla ho so
157 x 2,382 x 1,134

3. Két qua: 424,087 m?

Kich thuéc ding model - Két qua so bod

Khoi lwong module
1. Cong thic

Mpy = Npog X Mpyeq
2. Thay s6 cla ho so
157 x 28,5

3. Két qua: 4.474,500 kg

Datasheet; khong gom nguoi, ton kho, gid, nwédc, khung - Két qua so bo
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Tinh tai PV trén dién tich pin
1. Cong thic
(MPV + Mrail + Msteel + Vfoundation X 2400) Xqg
1000 X Apy

dpv =

2. Thay s6 cua ho so

(4474,5 + 1272,259548 + 0 + 0 x 2400) x 9,80665
1000 x 424,086516

3. Két qua: 0,133 kPa

Khoi lwong so b da gom thép/khung va bé dugc chon; bé tong gid dinh 2.400 kg/m3. Gia tri trung binh
khéng thay tai tap trung tai neo/chén, tai gié hoac kiém tra chiu lyc méi/méng. - K&t qua so bd

Tai nuwoc dong
1. Cong thirc
dw = hpm X 0.00980665

2. Thay s6 cta ho so
Chua nhép chiéu cao nudc dong; khong coi 0 1a tai da kiém tra.

3. Két qua: Can bé sung dir liéu

Minh hoa tai b6 sung; 0 1a chwa nhap, khéng khang dinh khéng cé nguy co - Chwa nhap chiéu cao

Thoat nuwéc mua
1. Cong thirc
CxixA

roof
Qrain =

3600

2. Thay s6 cla ho so
Thiéu cuong d6 mua thiét ké i; dién tich gop nudc phai duwgc xac nhan.

3. Két qua: Can bé sung dir liéu

Bao toan luu lwong; phai chét cudong d6 mua, dién tich gép nuéc, dd doc va tiét dién thoat - Can bé sung dit
lieu
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S6 cura thoat theo cong suat nhap

1. Cong thic
_ Qrain

Noutlet = 1
outlet

2. Thay s6 cua ho so
Thiéu luu lwong mwa Q hoac luu lwong duoc xédc nhan ctia moi ctira thoat.

3. Két qua: Can bé sung dir liéu

Chura tinh khi chwa cé i va q clia clra thoat - Can bé sung dit liéu

Nuwoc vé sinh moi luot
1. Cong thirc

Vw = APV X Vi
2. Thay sé cla ho so
424,086516 x 2

3. Két qua: 848,173 L

Dbinh mirc van hanh nhép; khéng tw thay pham vi vat tw hé nuéc - K&t qua so bd

Luu luong vé sinh
1. Cong thirc
V.

w

W= 7000 x 1,

2. Thay s6 cla ho so

848,173032
1000 x 4

3. Két qua: 0,212 m3/h

Cot &4p = cao dd + tén that + ap luc voi; chua tw chon bom béang luu luong - K&t qua so bd
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Voc string lanh
1. Cong thic
Uoc,(:old = Npax X Uge X [1+ |BVOC| X (25 — Tmin)] x 1.03

2. Thay sé cla ho so
18 x 53,7 x [1 + 0,002 x (25 — 0)] x 1,03

3. Két qua: 1.045,378 V

Giéi han inverter; du phong3% la gia dinh thiét ké - K&t qua so bo

Vmp string nong
1. Co6ng thirc

Ump,hot = Npin X Ump x[1+ BVmp X (Tax — 29)]
2. Thay s6 cua ho so
17 x 44,36 x [1 + (-0,0034) x (70 — 25)]

3. Két qua: 638,740 V

Hé s6 Vmp tam —0,34%/C; can hang xac nhan - Két qua so bo

DC moi mau

1. Cong thirc

LDC,+ = I-'DC,— = Ngir X Lavg
2. Thay sé cta ho so

9 x 80

3. Két qua: 720,000 m

Tuyén do hodc gid dinh 80m - Két qua so bo
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Sut ap DC
1. Cong thic

2xIp,xpXxL

AUDC = X 100%

S X Ump,hot
2. Thay s6 cua ho so

2% 14,43 x 0,0225 x 80
6 X 638,73964

x 100%

3. Két qua: 1,355 %

Imp STC, rho=22,5 Q.mm?/km va Vmp string néng; can kiém dong mat sau, Iz, dau néi theo hang - K&t qua
so bo

Nhanh AC - 1z
1. Cong thirc
I, = I, tap X kp X kg X 1

z,ta parallel

2. Thay s6 cta ho so
94 x 0,91 x 0,8 x1

3. Két qua: 68,432 A

Bang C/F Cu XLPE 3 day mang tai; phai chot bo tri va tai trung tinh - Két qua so bd

Nhanh AC - sut ap
1. Cong thirc
V3 x Iy xpxL

AU—AC = X 100%
S x nparallel X ULL

2. Thay sé cla ho so

v3 x 50,2 x 0,0225 x 25
16 x 1 x 400

x 100%

3. Két qua: 0,764 %

So b theo R, chua thay tinh Rcosg+Xsing/ngan mach - K&t qua so bd
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Tuyén AC chinh - Iz
1. Cong thic

I, = I; tap X kr X kg X Nparallel
2. Thay sé cla ho so
229 x 0,91 x 0,8 x 1

3. Két qua: 166,712 A

Bang C/F Cu XLPE 3 day mang tai; phai chot bo tri va tai trung tinh - Két qua so bd

Tuyén AC chinh - sut ap
1. Co6ng thirc
V3 X Iy xpxL

Auyc = x 100%
S % nparallel X Urp

2. Thay sé cla ho so

v3 x 150,6 x 0,0225 x 35
70 x 1 x 400

x 100%

3. Két qua: 0,734 %

So bo theo R, chua thay tinh Rcos@+Xsing/ngan mach - Két qué so bod

Gio cong giai doan lap dat

1. Cong thic
Hinstall = Hbase,mount + Hstructure + I_IBESS + HTX

2. Thay s6 cla ho so
319 +0+0+0

3. Két qua: 319,000 gio nguoi

Go6m cong lap co s& va cac phan bé sung duoc chon; 1a gio ngudi, khong phai gio lich
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Gio cong dién

1. Cong thic
Hbase

H=[—1
Niabor

2. Thay s6 cua ho so

110
0,85

[ 1

3. Két qua: 130,000 gio' nguoi

Cép, dau ndi, inverter, tu, tiép dia - K&t qua so bd

Ngay giai doan lap dat
1. Cong thic

H

install
Dinstan = | N h 1
crew X day

2. Thay s6 cla ho so

319

[6><8

1

3. Két qua: 7,000 ngay lam viéc

ba goém gio cong lap dat b6 sung; can duyét trinh tw va té doi thuc. - K&t qua so bd

Ngay dién
1. Cong thic
Helec

D =
elec [ Nelec X hday ]

2. Thay sé cta ho so

130

[2><8

1

3. Két qua: 9,000 ngay lam viéc

Dbéi dién 2 nguoi - Két qua so bod

QuangAnhcons - pv-100 - Trang 16/28



Bao vé qua tai AC
1. Cong thic

I, =I,=1,I,=1.45x1,
2. Thay sé cla ho so

Chua thé thay du so6: thiéu I, dac tinh CB va kiém tra tung mach. Khong két
luan dat tir quan hé nay.

3. Két qua: Can bé sung dir liéu

Quan hé chon bao vé; déi chiéu IEC 60364, dac tinh CB va huéng dan hang. Céng cu chua kiém 12, thoi gian
céat, Icu/Ics va chon loc. - Can b6 sung dir liéu

Do bén nhiét PE

1. Cong thic

Vg X t)
k

Spr =

2. Thay s6 cla ho so

Chua thé thay s6: can dong sw c6 I, thoi gian cat t va hé s6 vat liéu/céch dién
k.

3. Két qua: Can bé sung dir liéu

Phuong phép doan nhiét trong pham vi 4p dung; can dong sw c6, thoi gian cat va k dung vat liéu/céch dién.
Chua c6 dir liéu dé két luan. - Can bé sung dir liéu

S6 logger theo mién diéu khién
1. Cong thirc
Lg=min {L € N, L= 1 : Ngeyq + ¢(L — 1) = 30L}; Njggger = 3 Lg

2. Thay s6 cta ho so

4+1x(1=1)=30x1; Njgger = 1

3. Két qua: 1,000 bé

Gidi han hang 30 thiét bi; du phong ché logger con la gia dinh topo. Khéng xac nhén cascade, téc dd déap
ung hoac sé ti/PCC thuc. - K&t qua so bd
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Cao do mép trén pin tir mat dat
1. Cong thic

Hiop = Hpgor + €+ 1 X sin 6
2. Thay sé cla ho so

10 + 0,2 + 2,382 x sin(10°)

3. Két qua: 10,610 m

Mat mai khai béo tai mép thap hang pin; gid dinh mét tdm doc. Khéng suy chiéu cao toan cong trinh tir sé
tang. - Két qua so bo

Khoi lwong thép khung va gia cuong

1. Cong thic
Madded = Mframe + Mreinforcement

2. Thay sé cla ho so
0+0

3. Két qua: 0,000 kg

Cong céac dong thép duwoc chon; khong tinh lai rail/kep co s&. Dinh mitc chi 14p ngan sach, can ban vé chiu
lyc. - K&t qua so bd

Khoi lwong chan bé va mong

1. Cong thic
Mfoundation = Vfoundation X Pconcrete

2. Thay s6 cla ho so
0 x 2400

3. Két qua: 0,000 kg

Bé tong 2.400 kg/m3; thé tich theo dw phong clia timg kiéu ldp. Chwa kiém tai tp trung hoac dia chét. - Két
qua so bo
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Kiém tra gid, neo va stc chiu luc
1. Cong thic
Eq =Ry

2. Thay sé cla ho so

Chua tinh: can tai gio, luc nhé, phan luc neo va té hop tai dé so sanh tic dong
thiét ké E véi stic khang thiét ké R.

3. Két qua: Can bé sung dir liéu

Can toa do, vung gid/dia hinh, chiéu cao, kich thwdéc mai, ving mép/gdc, vat liéu, xa go, lién két va dia chat.
Khéng suy kha nang chiu luc tir kg/m2. - Can bé sung dir liéu

Hinh chiéu pin 1én mat bang
1. Cong thic

Ayorizontal = Apy X COS 0
2. Thay s6 cla ho so

424,086516 x cos(10°)

3. Két qua: 417,640 m?

Hinh hoc; khong tw suy ra khodng lui, bong che hoac san luong. - K&t qua so bd

Gio cong lap dat gom phan bé sung

1. Cong thic
Htotal = Hbase,mount + Hbase,elec + Hstructure + HBESS + HTX

2. Thay s6 cla ho so
319 +130+0+0+0

3. Két qua: 449,000 gio nguoi

Cong két cau, BESS va tram duoc chon da cong vao tién do; phan bé vao giai doan 1&p dat 1a du phong, can
chét t6 doi thuc. - K&t qua so bd
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Tai module trén dién tich pin
1. Cong thic

Mpy

mA ==
APV

2. Thay s6 cua ho so

4474,5
424,086516

3. Két qua: 10,551 kg/m?

Dung ding dit liéu clia phwong &n dang hién thi; cdn xéc nhén kich thwéc va bé tri thuc té. - K&t qua so bd

Dién tich phu tro va khoang ho
1. Cong thic

Aaccess = Mmax(0; Apoor — Apy)
2. Thay s6 cla ho so
max(0; 605,84 — 424,086516)

3. Két qua: 181,753 m?

Dung ding dit liéu clia phwong &n dang hién thi; cdn xac nhan kich thwéc va bé tri thuc té. - K&t qua so bd

N: s6 luong; P: cong suat; U: dién ap; I: dong dién; S: tiét dién (mm?); L: chiéu dai mét chiéu (m); p =
0,0225 Q-mm?2/m trong phép tinh sut ép; g = 9,80665 m/s2; B: hé sé nhiét theo 1/°C; [x]: lam tron 1én
s6 nguyén; 3: téng theo mién. Céng thirc AC dang xét dién trd, chua xét day du dién khang va hé s6
cOng suat. E: nang lwong (kWh); M: khéi lwong (kg); V: thé tich (m3); A: dién tich (m?2); H: gio nguoi
hoac chiéu cao (m), theo tén phép tinh; 6: géc nghiéng pin; a: géc cao mat troi thiét ké. S trong phép
tinh tram/UPS la céng suat biéu kién (kVA); S trong phép tinh cép la tiét dién (mm?2). SOC/SOH/n/k la
ty 1é khéng thir nguyén.
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PHU LUC B. GIA PINH VA XAC NHAN CAN THIET

Chiéu cao mai: 10 m
Gia dinh l1ap ngan sach. Cao do0 tir mat dat dén mai; mac dinh nha 4 m, xuédng 10 m, san 0 m khi chua
nhap. Khoéng phai chiéu cao chudn hay dé nadng khung; tai gi6é va cau tinh riéng.

Tuyén DC mét chiéu/string: 80 m
UG6c tinh theo tuyén da chon. Tuyén mot chiéu = cao mai + doan ngang + doan trén mai. Khong nhan
doi & day; hai cuc DC duoc théng ké riéng. Nhap tuyén do thuc néu da biét.

Ty 1é phi mai: 70%
Gia dinh lap ngan sach. 70% la kich ban bo tri so bd; khong thay layout, khodng lui PCCC hoac béng
che.

Nhiét do té bao lanh: 0 °C
Gia dinh 14p ngan siach. Chét nhiét do t€ bao nhd nhat theo dia diém, dir liéu khi hdu va huéng dan
hang.

Nhiét doé té bao nong: 70 °C
Gia dinh 1ap ngan sach. 70 °C la kich ban; cdn md hinh nhiét, btc xa, gié va kiéu lap.

Dw phong dong AC: 1,00 lan
Gia dinh 1ap ngén sach. Ib 1ay dong AC cuc dai theo héng; chon CB theo huéng dan hang néu cé.
Khong tw coi 1,25 la quy tac AC IEC bat budc.

Nhip neo: 1,20 m
Gia dinh l1ap ngan sach. Chi wéc luwong vat tw. Choét tai gié, vung mai, kha nang xa gé/neo, nhip va so
do rail.

Khoi luwong rail/kep co sé: 3 kg/m?
Gia dinh l1ap ngan sach. Chi bo rail/kep co sé; thép khung/gia cuong va bé duwgc chon da cong riéng
vao kiém tra khéi luong. Chwa xac nhén stc chiu luc.

Hé s6 nang suat: 85%
Gia dinh 1ap ngan sach. Gia dinh ndng sudt dé wéc tinh nhan luc va thoi lwong; can hiéu chinh theo
mat bang va déi thi cong.

Két cau, nang khung va moéng
Chua chon/chua tinh tién. Ban vé chiu luc, gid, neo, méng va khao sat hién trang.

BESS va du phong
Chua chon/chua tinh tién. Chét model, BMS/PCS, cap va bao vé, tai ting pha, PCCC, thoi gian chuyén
nguon va gia con hiéu luc.

Tram bién ap méi
Chua chon/chua tinh tién. Théa thuan dau néi, tuyén trung thé, ngan mach, xay dung va pham vi dién
luc.

Tiéu chuan va tai liéu tham chiéu

Céc can ctr duoc déi chiéu theo méc 02/11/2026. Ap dung Nghi dinh 58/2025 clung stra d6i tai Nghi
dinh 243/2026, quy chudn an toan dién hién hanh va yéu cau PCCC theo ding loai céng trinh. Phan
loai thi tuc can so d6 diém dau néi, chl thé va phuong thirc van hanh; khéng suy ra chi tir tén cong

sudt hoac dién &p inverter. Tiéu chuén lya chon 4p dung va quy chuén bat budc c6 pham vi khéc nhau.
H6 so nay la cau hinh tham khao truéc khao sat, chwa xac nhan tudn thi cho mét dia diém cu thé.

Nghi dinh 58/2025/ND-CP, duoc stta ddi bdi Nghi dinh 243/2026/ND-CP — Xac dinh m6 hinh ty san xuét, tw tiéu
thu va tha tuc theo cong trinh, chi thé va diém dau néi.

https://vanban.chinhphu.vn/?classid=2629&docid=218762&pageid=27160
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Nghi dinh 243/2026/ND-CP — Co ché dién du va céc stra ddi lién quan. H6 so tw dung nay khong mac dinh doanh
thu ban dién du.
https://chinhphu.vn/?docid=218605&pageid=27160&typegroupid=4

QCVN 25:2025/BCT; Théng tw 41/2025/TT-BCT — An toan dién; d6i chiéu pham vi cong viéc va van hanh thuc té.
https://vbpl.moj.gov.vn/TW/Pages/vbpg-toanvan.aspx?ItemID=179103

Nghi dinh 105/2025/ND-CP, stra d6i bdi Nghi dinh 347/2026/ND-CP — Nghia vu PCCC theo loai cong trinh va
pham vi thay d6i; hé luu trir can xem xét riéng.

phong-chay-chua-chay-an-ninh-trat-tu-phong-chong-te-nan-xa-hoi-bao-luc-gia-dinh-119260908161503549.htm

QCVN 06:2022/BXD va Stra d6i 1:2023 — An toan chay cho nha va cong trinh; kiém ding loai nha va ndi dung cai
tao.
https://moc.gov.vn/vn/Pages/ChiTietVanBan.aspx?TypeVB=2&vID=5126

TCVN 7447-7-712:2019 — Lap dat dién ha 4p ctua hé PV.
https://tieuchuan.vsqgi.gov.vn/tieuchuan/view?sohieu=TCVN+7447-7-712%3A2019

IEC 60364-7-712:2025 — D6i chiéu thiét ké lap dat PV theo phién ban duwoc chon 4p dung.
https://webstore.iec.ch/en/publication/65748

IEC 62548-1:2023 + AMD1:2025 — Thiét ké dan PV, day DC, bao vé va néi dat; khong thay toan bo thiét ké
BESS.
https://webstore.iec.ch/en/publication/110893

TCVN 11855-1:2017 — Hb so, kiém tra va thir nghiém hé PV theo pham vi tiéu chuén.
https://tieuchuan.vsqgi.gov.vn/tieuchuan/view?sohieu=TCVN+11855-1%3A2017

TCVN 2737:2023 — Tai trong, gié va t6 hop tai. Mai, neo va két cdu can duwoc khao sat va tinh riéng.
https://tieuchuan.vsqgi.gov.vn/tieuchuan/view?sohieu=TCVN+2737%3A2023
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PHU LUC C. TIEN PO DU KIEN

Thir Hai-Thr Bay, nghi Chu nhat; chwa trir 1é va lich cat dién - Quan hé FS bao thu; co khi roi dién.
Chwa mo hinh thi cong cuén chiéu ting mai, nguon luc da du &n hay chdm giao hang thuc té€. Nhan
luc huy déng/thu don nam trong géi té chitc hién truomg, chua phan bé chi tiét.

1. Khao sat, chot pham vi va dir liéu mai
Ngay 1 —» Ngay 2 - 2 ngay lam viéc

2. Thiét ké, phoi hop va duyét vat tw
Ngay 3 —» Ngay 5 - 3 ngay lam viéc

3. Cho xac nhan dau noi / chu dau tw
Ngay 6 — Ngay 25 - 20 ngay lam viéc

4. Mua hang, ché tao va giao vat tw
Ngay 6 — Ngay 35 - 30 ngay lam viéc

5. Huy déng va chuan bi mat bang
Ngay 36 — Ngay 37 - 2 ngay lam viéc

6. Lap khung, pin, mang va 16i di
Ngay 38 — Ngay 44 - 7 ngay lam viéc

7. Kéo cap, dau néi, ta va tiép dia
Ngay 45 — Ngay 53 - 9 ngay lam viéc

8. Po kiém, commissioning, nghiém thu
Ngay 54 — Ngay 55 - 2 ngay lam viéc

9. Hoan cong, ban giao va thu don
Ngay 56 — Ngay 58 - 3 ngay lam viéc
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PHU LUC D. M6 phong san luong va tu dung cua mau 100
KWp

Phan mé phéng bé sung, tach khéi két qua du toan Solar 8.21.0. Toa d6 mau tai
TPHCM (10,8231°B; 106,6297°D), khong gan cho cong trinh da thi cong. Dung 8.760
gio khi twong lich sit ERA5 nam 2023 qua PVGIS 5.3. Day la phép mo6 phong véi tai gia
dinh; khong phai san luwong céng to, du bdo hay cam két.

Mang pin lap thuc 100,48 kWp DC; giéi han AC 90,00 kW. M6 hinh PVGIS: silicon tinh thé
tong quat, géc nghiéng 10°, hwéng Nam (aspect 0°), tén that hé théng 14%, gia dinh thong
gio6 sau pin. Kich ban khong BESS, khong phat 1én luéi; dién du phai han ché va doanh thu
dién dw bang 0.

PV kha dung PV tu dung Ty 1é tw dung PV
141.245 kWh 124.617 kWh 88,2%

PV dw phai han ché Tai gia dinh Dién lay twr luéi
16.628 kWh 283.488 kWh 158.871 kWh

PV dép tmg 44,0% tong tai cua kich ban. Dién nang mat do 4p tran AC trong dir liéu binh
quéan gio nay: 0,00 kWh; két qua bang 0 khong loai trir cac dinh ngan hon mot gio.

Pién nang theo thang

Mau 100 kWp — phan bé PV theo thang lich st 2023

14.000 -
12.000 -
= 4
= 10.000
<
2 8.000 -
T
c
& 6.000-
o)
4.000 -
2.000 -
0- 0 0 0 0 0 0 0 0 ] ] ] ]
T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12
EEE PV tydung PV du phai han ché
Théang UTC - TP.HCM gia dinh - PVGIS ERAS5 - Tai gid dinh - Khong BESS/phat ngugc
Thang Btrc xa trén mat PV kha PV tw PV duw han Tai gia Lay tw
UTC pin dung dung ché dinh luGi

kWh/m? kWh kWh kWh kWh kWh

T1 145,3 10.857 9.406 1.450 23.736 14.330
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Thang Btrc xa trén mat PV kha PV tw PV duw han Tai gia Lay twr

UTC pin dung dung che dinh ludi
kWh/m? kWh kWh kWh kWh kWh
T2 171,8 12.660 10.878 1.782 21.792 10.914
T3 202,6 14.790 12.868 1.922 24.420 11.552
T4 181,4 13.330 11.411 1.919 22.860 11.449
T5 166,2 12.298 11.154 1.145 24.420 13.266
T6 142,4 10.645 9.577 1.068 23.544 13.967
T7 133,0 9.976 8.997 979 23.736 14.739
T8 164,8 12.426 11.096 1.330 24.420 13.324
T9 134,4 10.080 9.170 910 23.544 14.374
T10 150,2 11.162 9.814 1.348 23.736 13.922
T11 147,7 10.990 9.667 1.323 23.544 13.877
T12 162,5 12.031 10.578 1.453 23.736 13.158

Puong cong ngay dai dién
Mau 100 kWp — dudng cong 24 gid trung binh
70,0 -
60,0 -
50,0 -
40,0 -
30,0 -

20,0 -

Co6ng suét trung binh (kW)

10,0 -

0,0 -

00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 24:00
PV tu dung trung binh === PV khd dung trung binh === T3i gid dinh trung binh
Gi¢ Viét Nam UTC+7 - Trung binh 365 mau/khung gid - Khéng phai mét ngay do thuc

Duong cong la trung binh 365 mau cho moéi khung gi¢ Viét Nam (UTC+7). Ty dung duoc tinh
tlmg gio trudce khi 1y trung binh; khéng 1dy min cta hai duwong trung binh dé thay cho mé
phdng 8.760 gio.

Phu tai gia dinh dung dé tinh
Mau san xuat lam viéc thr Hai-th Bay; tai nén 8,00 kW, céac gio lam viéc chinh 80,00 kW.

Chu nhat gilr tadi nén. Khong dwa ngay 1€ hoac dung may vao mé hinh.

v Xem du 24 gio phu tai gia dinh
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Gio Viét Nam Thir Hai-thw Bay (kW) Chu nhat (kW)

00:00-01:00 8,000 8,000
01:00-02:00 8,000 8,000
02:00-03:00 8,000 8,000
03:00-04:00 8,000 8,000
04:00-05:00 8,000 8,000
05:00-06:00 8,000 8,000
06:00-07:00 8,000 8,000
07:00-08:00 30,000 8,000
08:00-09:00 80,000 8,000
09:00-10:00 80,000 8,000
10:00-11:00 80,000 8,000
11:00-12:00 80,000 8,000
12:00-13:00 55,000 8,000
13:00-14:00 80,000 8,000
14:00-15:00 80,000 8,000
15:00-16:00 80,000 8,000
16:00-17:00 80,000 8,000
17:00-18:00 40,000 8,000
18:00-19:00 15,000 8,000
19:00-20:00 8,000 8,000
20:00-21:00 8,000 8,000
21:00-22:00 8,000 8,000
22:00-23:00 8,000 8,000
23:00-24:00 8,000 8,000

Khong phai dir liéu khao sat, cong to hoac dinh mirc bat budc. Thay tai nay bang dir liéu
thuc trude khi danh gid hiéu qua mot khach hang.

v Cong thirc, thay so va két qua cua phan moé phong
Vi du theo gio' c6 PV kha dung cao nhat trong tap dir liéu: 2023-03-15T11:30:00+07:00
(méc gitra gio).

C6ng suat PV trudc gi(’)’i han AC Pscaled,h = PPVGIS,h/ 1.000 x PDC

741,51 /1.000 x 100,48
74,5069 kW
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PV kha dung sau giéi han AC Pavail,h = Min(Pgcated h; Pac)
min(74,5069; 90,00)

74,5069 kW
Phu tai gia dinh tai giovi du Pload,h = Pnominal X Mp
100 x 0,80
80,0000 kW
PV tu dung Pselfh = Min(Payail,h; Pload,h)
min(74,5069; 80,0000)
74,5069 kW
PV du phai han ché khi khéng phat Peurtailh = MaxX(Payail h = Pload,ni 0)
nguoc max(74,5069 — 80,0000; 0)
0,0000 kW
Cﬁng suﬁt lfiy tw lwoi Pgrid,h = max(Pload’h - Pavail,hf' O)
max(80,0000 — 74,5069; 0)
5,4931 kW

Pién nang PV kha dung ca cira s6 8.760  E,ia) = Z(Payaipn X At), At = 1 gior
gio ¥ h=1...8.760 [100,48 X Ppygysn/1.000, gidi han 90,00 kW] x
1 gio
141.245,35 kWh
Ty 1é tw dung PV SCR = Eggit / Eqyail X 100%
124.616,86 / 141.245,35 x 100%
88,23%
Ty 1é phu tai dugc PV dap ing SSR = Eggr/ Ejgaqg X 100%

124.616,86 / 283.488,00 x 100%
43,96%

v Nguon, pham vi va giéi han mé hinh

e Dia diém TPHCM la toa do mau dé so sanh, khong phai dia chi ciia mo6t céng trinh
hodc khach hang da khao sat.

e Khi twrong ERA5 nam 2023 la dir liéu lich st tai phan tich theo luwdi; PV la két qua mo
hinh. Khong phai san lwong céng to, nam khi twong dién hinh, dy béo tuong lai hay cam
két phat dién.

e PVGIS v5.3 duoc ghim dé tai 1ap phép tinh. PVGIS 6 da cé ban cap nhat 19/10/2026;
khong goi v5.3 la phién ban API méi nhat.

e crystSila mé hinh coéng nghé silicon tinh thé téng quat, khong phai bé duwong cong da
hiéu chuén riéng cho tdm LONGi hoac inverter Sungrow trong du toén.

e Ton that hé thong 14% la gia dinh ctua phép chay PVGIS, da nam trong P xuét ra.
Khong trir thém 14% hoac nhan thém hiéu suat inverter lan thi hai.

e Chon mountingplace=free dé gia dinh thong gié sau pin. Mai thuc c6 thé néng hon;
chwa mé hinh béng che vat can gan, ban theo mua, ngiimg mdy, suy giadm riéng hoac
han ché MPPT/dién ap/dong cua tung inverter.

e Gid6i han AC la phép 1ay min theo céng suat danh dinh téng trong ho so. Dit liéu binh
quan mot gio c6 thé bd sét clipping hoac vuot ngudng ngan hon mot gio.
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Tuw dung va dién dw duwoc tinh bang phu tai gid dinh theo gi¢. Can thay bang dit liéu
cong to toi thiéu 15-60 phut d€ ddnh gid mot khach hang cu thé.

Kich ban khong BESS, khong phét 1én ludi va cé diéu khién han ché cong suat 1y tudng.
Dién dw bi han ché khéng phai dién ban duoc; doanh thu bén dién dw bang 0. Khéng
xac nhan kha nang zero-export hay hé du phong thuc té.

Téng thang theo thang UTC cua dir liéu nguén; phu tai va doé thi ngay st dung gid Viét
Nam UTC+7. Toan bo ctra s6 1a 01/01/2023 00:00-01/01/2024 00:00 UTC, twong Gng
01/01/2023 07:00-01/01/2024 07:00 tai Viet Nam.

D6 thi ngay la trung binh cung khung gi¢ clia 365 ngay trong ctra s6 dir liéu, khong
phai duong cong cua mét ngay nang cu thé. Ty dung duoc tinh ting gio trudce khi 1y
trung binh.

Khéng tinh bi€u gia, tiét kiém tién, hoan vén, 1ai suat hoac doanh thu dién du trong
phan b6 sung nay.

Dir liéu nguon tai ngay 02/11/2026; SHA-256:
a1955aa9013eed f69f2dd59272d8de92bd98abe43259e2112026b2b74601f. Phién ban mo6 phong: qac-solar-
energy-supplement/1.0.0.

PVGIS 5 API — seriescalc va tham sé
PVGIS 5 User Manual — dir liéu, tén that va m6 hinh

PVGIS Hourly radiation — y nghia c6t va thoi gian UTC
PVGIS 6 Release Notes — cap nhat 19/10/2026

Xem truy van PVGIS 1 kWp dung_cho phép tinh
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https://joint-research-centre.ec.europa.eu/photovoltaic-geographical-information-system-pvgis/using-pvgis-5/api-non-interactive-service_en
https://joint-research-centre.ec.europa.eu/photovoltaic-geographical-information-system-pvgis/using-pvgis-5/pvgis-5-user-manual_en
https://joint-research-centre.ec.europa.eu/photovoltaic-geographical-information-system-pvgis/using-pvgis-5/pvgis-5-tools/hourly-radiation_en
https://photovoltaic-geographic-information-system.ec.europa.eu/api/release-notes
https://re.jrc.ec.europa.eu/api/v5_3/seriescalc?lat=10.8231&lon=106.6297&startyear=2023&endyear=2023&pvcalculation=1&peakpower=1&loss=14&pvtechchoice=crystSi&mountingplace=free&trackingtype=0&angle=10&aspect=0&usehorizon=1&raddatabase=PVGIS-ERA5&components=1&outputformat=json

