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Ldp dat Hé théng dién mdit troi mdi nha tai cdc cong trinh cua
Téng Cong ty Thieong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh te - Ky thudt

NOI DUNG BIEN CHE HO SO

Hb so bao cao kinh té k§ thuat (BCKTKT) cong trinh Lép dit Hé thong dién mit
troi mai nha tai cac cong trinh caa Téng Cong ty Thuong mai Sai Gon — TNHH
Mt thanh vién dugc bién ché nhu sau:

» Tap 1: Béo céo kinh té k¥ thuat

= Tap2: Tdng muc dAu tu xdy dung va phan tich kinh té tai chinh
= Tap3: Thuyét minh thiét k& ban v& thi cong

» Tép 4: Céc ban v€

= Tap nay la Tap 3: Thuyét minh thiét ké ban vé thi cong

Bién ché Trang i



Lap dét Hé thong dién mdt (roi mdi nha tai cdc cong trinh cua

Téng Cong ty Thuong mai Sai Gon — TNHH Mgt thanh vién Bdo cdo Kinh té - Ky thudt
MUC LUC

MUC LUC 2

DANH MUC HINH ANH 5

DANH MUC BANG BIEU 6

Phinl1 THUYET MINH 1

Chuong 1 TONG QUAN: 2

11. COSOLAPDU AN EUNUR—--—-- - ;

1.2.  MUC TIEU DU AN-mmmmmmemmmmmmmmmmmmmmmmns oo - - -2

Chiwwong 2 DPAC DIEM CONG TRINH. 4

2.1, GIOI THIEU CONG TRINH ------ R 4

2.1.1. TRUNG TAM THUONG MAI SATRA CU CHI 4

2.1.2. KHO LANH SATRA- -9

2.1.3. TRUNG TAM THUONG MAI SATRA VO VAN KIET 13

22, QUY MO DU AN -mrmmmmmrmmmmmmmemmmnennononenn o 17

2.2.1. TRUNG TAM THUONG MAI SATRA CU CHI ~------======= 17

2.2.2. KHO LANH SATRA 17

2.2.3. TRUNG TAM THUONG MAI SATRA VO VAN KIET 18

Chuwong 4 CAC GIAI PHAP KY THUAT CHINH 19

4.1. TIEU CHUAN AP DUNG - — |

4.1.1. TIEU CHUAN PHAN HE THONG DIEN MAT TROI 19

4.1.2. TIEU CHUAN SU DUNG TRONG THIET KE VA LUA CHON THIET B -- 19

492 GIAI PHAP THIET KE CHINH ---eoennmmmmmmmmmmmmmsnnmm s oo 21

4.2.1. MAT BANG BO TRI TONG THE 21

4.2.2. PHUONG AN PHONG CHAY CHUA CHAY - 22

4.2.3. SO DO DAU DAY - 24

4.2.4. PHUONG AN CHONG PHAT PIEN LEN LUOI (ZERO 28, d '8 4 — 25

4.2.5. HE THONG GIAM SAT, DIEU KHIEN 26

43. LUA CHON CONG NGHE VA LUA CHON THIET B ---nmmmmmmev 28

4.3.1. TAM PIN MAT TROI -  m——— 28

4.3.2. BO CHUYEN POI PIEN DC/AC (MICRO-INVERTER ) _______________________ 32

4.3.3. DAY CAP DIEN —-nmmmmmmmmmmmmmmmmmmmmcm e , 34

4.3.4. TU DIEN XOAY CHIEU VA THIET BI DONG CAT ---- =34

4.3.5. HE THONG NOI DAT=wwnneemmmemmmemmmmmeemmmmemm oo 37

4.3.6. HE THONG CHONG SET -37

44 CAC GIAI PHAP KY THUAT PHAN XAY DUNG KHUNG {510 ) 2 I [EE—— 37

4.4.1. YEU CAU CHUNG KHI LAP PIN: =weememeemmmmmmmmmee e e 37

4.4.2. THIET KE KHUNG DO PIN ~nnnmmmmmmmmmmmmmmmmm e 38
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46, THONG SO KY THUAT CUA THIET BJ----ss-nmmmmmmrmmmsnnmmsnesnmmmmmssooeees 39
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Lap ddat Hé thong dién mat troi mdi nha tai cde cong trinh cua

Téng Cong ty Thuong mai Sai Gon — TNHH Mt thanh vién Bdo cdo Kinh té - Ky thudt
4.6.4. THONG SO KY THUAT CAP DIEN AC--- 43
4.6.5. THONG SO KY THUAT CAP PIEN DC 44

Chwong 5 CHI DAN KY THUAT 45
5.1. YBU CAU CHUNG------- I 45
5.1.1. CAC TIEU CHUAN- 45
5.1.2. MA MAC VA KY HIEU PHAN BIET 45
5.1.3. DONG GOI ----- - 45
5.1.4. VAT LIEU VA PHU KIEN 45
5.1.5. DIEU KIEN MOI TRUONG~- 46
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5.5.7. SU KHONG CHUAN XAC CUA 20020 A0 ) 55
5.5.8. PONG GOI LUU KHO VA BAO QUAN --------- 55
56, CAC YEUCAU VE VAN HANH, THU NGHIEM ---nrnormmsemmsomormmemnsnomoees 56
5.6.1. YEU CAU CHUNG e 56
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Téng Cong ty Thiwong mai Sai Gon — TNHH Mt thanh vién Bdo cdo Kinh té - Ky thudt
122, KHAI BAO BONG CHE - —eeenee 66
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Lap ddt Hé thong dién mdt troi mdi nha tai cdc cong trinh cua

Téng Cong ty Thirong mai Sai Gon — TNHH Mgt thanh vién Bdo cdo Kinh té - Ky thudt
DANH MUC HINH ANH
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Lép ddt Hé thong dién mat troi mdi nha tai cdc cong trinh cua

Téng Cong ty Thuong mai Sai Gon — TNHH Mgt thanh vién Bdo cdo Kinh té - Ky thudt
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Ldp dat Hé théng dién mdt troi mdi nha tai cde cong trinh cua
Téng Cong ty Thuwong mai Sai Gon — TNHH Mot thanh vién

Bdio cdo Kinh té - Ky thudt

Phan 1
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Lc“ip dat Hé rhéng dién mdt troi mdi nha tai cdc cong trinh cua
Téng Cong ty Thirong mai Sai Gon — TNHH Mt thanh vién Bdo cdo Kinh té - Ky thudl

Chwongl  TONG QUAN

1.1. CO SO LAP DU AN
Bio co kinh té - k§ thuét va Téng du toan ctia du an Lf\p dat He théng dién mat
trodi mai nha tai cac cong trinh cua Téng Cong ty Thuong mai Sai Gon — TNHH
Mot thanh vién dugce lap dua trén cac co s& phap ly sau day:

Luat Dién luc s6 61/2024/QH15 ngay 30/11/2024 ctia Québc hdi;
Luat Xay dung s6 50/2014/QH13 ngay 18/6/2014 cua Quéc hoi;

Lut s6 62/2020/QH14 ngdy 16/6/2020 ctia Québc hoi sira ddi, bd sung mot
sb diéu cua Ludt xdy dung;

Ludt Bao vé Méi truong s 72/2020/QH14 ngay 17/11/2020 cua Qubc hoi;
Luat Pau tu sb 61/2020/QH14 ngay 17/6/2020 cta Qudc hoi;

Luat Phong chdy, chira chdy va cru nan, cu hd sd 55/2024/QH15 ngay
29/11/2024 ctia Quoc hoi;

Quyét dinh s6 500/QD-TTg ngay 15/5/2023 cia Thu tudng Chinh phi phé
duyét Quy hoach phat trién dién luc quoc gia thoi ky 2021-2030, tam nhin
dén nam 2050 (Quy hoach dién VIII);

Quyét dinh s 2068/QD-TTg ngay 25/11/2015 ctia Thi tuéng Chinh phti phé
d‘uyét Chiér} luoc phat trién ndng luong t4i tao cia Viét Nam dén ndm 2030,
tAm nhin dén nam 2050;

Nghi dinh s& 58/2025/ND-CP ngay 03/3/2025 cua Chinh phu vé viéc Quy
dinh chi tiét mot so di€u cua Luat Dién luc vé phat tricn dién nang lugng tai
tao, dién nang luong moi;

Nghi dinh s& 105/2025/ND-CP ngdy 15/5/2025 clia Chinh pht vé viéc Quy
dinh chi tiét mot so diéu va bién phap thi hanh Luat Phong chay, chita chay
va ciru nan, cau ho;

Quyét dinh s6 1570/QD-EVN ngay 31/12/2024 cta Tap doan Dién luc Viét
Nam v& viéc cong bd Yéu cau k¥ thuét két ndi hé thdng dién mat troi mai nha
tu san xuat, tu tiéu thu vai Hé théng thu thap, gidm sat, diéu khién va Hé
théng dir liéu do dém cua Tap doan Dién luc Viét Nam theo Nghi dinh sb
135/ND-CP ngay 22/10/2024 cia Chinh phu;

Nghi quyét s& 157/NQ-HDTVTCT ngay 21/4/2025 cua Téng Cong ty
Thuong mai Sai Gon — TNHH Mot thanh vién v& cht truong dau tu lap dat
Heé théng dién mit troi mai nha tai cac cong trinh cua Tong Cong ty Thuong
mai Sai Gon — TNHH Mot thanh vién;

1.2. MUC TIEU DU AN

Céc cong trinh cua Téng Cong ty Thuong mai Sai Gon — TNHH M4t thanh vién
bao gdm:

Trung tAm Thuong mai Satra Cu Chi;
Kho lanh Satra;

Thuyét minh thiét ké ban vé thi cong Trang 2



Lc“;p dat H¢ th()ﬁg dién mdt troi mdi nha tai cdc cong trinh cua
Téng Cong ty Thuwong mai Sai Gon — TNHH M¢t thanh vién Bdo cdo Kinh té - Ky thudt

= Trung tim Thuong mai Satra V6 Vin Kiét;

Céc trung tdm nay déu tiéu thu dién voi sb luong 16n dé phuc vu cho hoat dong
kinh doanh, gia dién dp dung la gia kinh doanh, chi phi str dung dién cao. Do
do, viée dau tu xay dung lap dat Hé thdng dién mat troi mai nha la can thiét dé
g6p phan tiét giam chi phi, nng cao hiéu qua kinh doanh ctia cac don vi.

Thuyét minh thiét ké ban vé thi cong Trang 3



Lc“fp dat Hé tho"ng dién mdt troi mdi nha tai cdc céng trinh cua

Téng Cong ty Thuong mai Sai Gon — TNHH Mgt thanh vién Bdo cdo Kinh té - Ky thudt
Chwong2  PAC PIEM CONG TRINH
2.1. GIOI THIEU CONG TRINH

2.1.1. TRUNG TAM THUONG MAI SATRA CU CHI
2.1.1.1. Théng tin chung

= Loai cong trinh: Cong trinh dén dung.
= Dién tich mai cong trinh: 2.210 m?

= K&t cdu mai cong trinh: K&t cau mai san bé tong cot thép

Hinh 2-1: Vi tri dw dn ldp ddt hé thong dién mdt troi mdi nha tai TTT. M Satra Cu Chz trén
Google Earth

2.1.1.2. Hién trang mai nha trung tim thwong mai

Mai nha Trung tAm thwong mai (TTTM) Satra Ci Chi c6 dién tich mai khoang
2.210 m? dugc tin dung dé x4y dung, lap dat dién mit troi.
= Loai mai va bé mit: Mai nha 1a dang méi bing, dic bé tong. Bé mit nay

béng phang, thuan loi cho viéc di chuyén va thi cong 14p dat hé thong khung
gia d& va tAm pin.

= Két cau chju lyc: La mdt cong trinh thuong mai quy mo 16m, két chu mai bé
téng cot thép dugc danh gia co kha nang chiu tai tdt.

= Khong gian va phin b thiét bi hién hiru: trén mai nha c6 nhiéu thiét bi k§
thuét hién hiru véi kich thuéc, bao gbm:

¢+ Nhiéu dan néng cuia hé théng diéu hoa khong khi trung tAim (VRV/VRF)
va cac loai may lanh cuc b khac.

¢ Heé théng 6ng thong gio, 6ng din k¥ thuat, bdn chira nuée.

Thuyét minh thiét ké ban vé thi cong Trang 4



Lép dct Hé thdng dién mdt troi mdi nha tai cdc cong trinh ciia
Téng Cong ty Thuong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thudt

¢ Mot cot thu 16i va cac thiét bi phu tr¢ khéc.
¢ Khu vuc mai hién hitu c6 b tri chu triic khac biét nhu vom giéng troi lay
sang va phin mai rap chiéu phim dugc ning cao hon mit bang mai chung

Hinh 2-3: Dan néng ciia hé thong diéu hoa khong khi trén mdi TTTM Satra Cii Chi

Thuyét minh thiét ké ban vé thi cong Trang 5
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Ldp dit Hé théng dién mdt troi mdi nha tai cdc cong trinh cua
Téng Cong ty Thuong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thudt

Cot thu 161 trén
mai trung tdm

thuong mai

Hinh 2-4: Cét thu 16i trén mdi TTTM Satra Cu Chi

Hinh 2-5: Bon nuéc va hé thé'ng lam nong nuroc bﬁng ndng lwong mdt troi trén mdi
TTTM Satra Cu Chi

H

Thuyét minh thiét ké ban vé thi cong Trang 6
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Ldp ddt Hé thong dién mdt troi mdi nha tai cdc cong trinh cua
Téng Cong ty Thuong mai Sai Gon — TNHH Mgt thanh vién Bdo cdo Kinh té - Ky thudt

= Dién tich kha dung va Bb tri lap dit:

¢ Voéi tdng dién tich mai du kién 13 2.210 m?, viéc b tri hé thdng 442 kWp
cin dugc tinh toan k¥ ludong dé t6i wu héa dién tich sir dung thuc té sau
khi trir di phan dién tich bi chiém dung bdi cac thiét bi hién hiru va cac
khoang khong gian cAn thiét cho viéc bao tri, 15i di.

¢ Thiét ké layout cac day pin s& cAn phai né tranh hodc tim giai phap hai hoa
v6i cac thiét bi hién hiru, dong thoi dam bao cac tAm pin khong bi che
bong dang ké béi chinh cac thiét bi d6 hodic bdi cac phan kién triic cao hon
cua toa nha.

= Huwéng va do doc: Mai bing cung cAp su linh hoat trong viéc diéu chinh
hudng va do nghiéng cua cac tAm pin (thdng qua hé théng khung gia do) dé
dat dugc goc thu nhén birc xa mat troi t6i vru (thuong 12 huéng Bic-Nam tai
Viét Nam).

= L&i di va An toan: Cin dam bao viéc 1ip dat hé théng pin mit troi khong
can trd cac 16i di k¥ thuat hién hiru phuc vu viéc bdo tri cac thiét bi khac trén
mai va tuan thi cac quy dinh vé an toan phong chay chira chay.

2.1.1.3. DPwong giao thong

Trung tAm Thuong mai Satra Cu Chi toa lac tai mat tién Tinh 10 8, xa Trung An,

huyén Cu Chi, Thanh phd HO Chi Minh. Day 12 mot trong nhimg tuyén duong

giao thong trong diém cua khu vuc T4y Béc thanh phé, dong vai tro quan trong

trong viéc két ndi giao thuong, mang lai nhiéu thuan lgi cho viéc trién khai du

an:

= Kha ning tiép can: Tinh 16 8 12 tuyén duong 16m, c6 16 giGi rong, dam bao
cho céc loai xe tai trong lon, xe container va xe cau chuyen dung c6 thé van

chuyén vat tu, thiét bi (tAim pin mit troi, inverter, khung gia do, ddy cap dién,
t dién, v.v.) dén cong trinh mdt cach dé dang va an toan.

= Két ndi: Tuyen Tinh 16 8 két ndi truc tip véi cac tuyén duong huyet mach
khéac nhu Quoc 16 22, tao thanh m§t mang ludi giao thong li€n két, thuén loi
dé di chuyén dén cac khu cong nghiép, kho bii tai Cu Chi, Hoc Mon va cac
tinh 1an c4n nhu Binh Duong, Tay Ninh. Dleu nay rit thuén lgi cho viéc huy
dong thiét bi va vat tu tir nhiéu ngudn cung cAp khac nhau.

= Khu vire cong trinh: La mét trung tAm thuong mai, Satra Ct Chi c6 khu vuc
danh cho viéc xut nhap hang hoa, bai ddu xe rong réi va hé thong duong ndi
bd. Céc khu vyc nay hoan toan c6 thé duoc sir dung dé tap két vat tu, thiét bi
tam thoi trong sudt qua trinh thi cong, sau khi c6 sur théng nhat v6i ban quan
ly cia Trung tdm thuwong mai.
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Ldp dat Hé thong dién mdit troi mdi nha tai cdc cong trinh cua
Téng Cong ty Thuwong mai Sai Gon — TNHH Mt thanh vién Bdo cdo Kinh té - Ky thudt

2.1.14.

Hinh 2-6: Hudng tiép can TTTM Satra Cii Chi tir dwong tinh 16 8

Phwong an dau noi

Dy 4n duoc thiét ké v6i myc tiéu tw san xudt, tu tiéu thu toan bd luong dién
nang do hé théng dién mit trdi tao ra, khong phat dién du thira 1€n ludi dlen cua

Tong cong ty Dién luc TP. Hb6 Chi Minh (EVNHCMC). Phuong 4n d4u nbi cu
thé nhu sau:

= Piém déu ndi: Hé thong dién mat troi s& dugc d4u ndi vao hé thdng dién noi

b6 cia TTTM, phia sau cdng to do dém dién néng chinh cia EVNHCMC va
trude cac tai tiéu thu ctia TTTM. Diém du ndi s& dugc thuc hién tai ta dién
phan phdi nhanh phu hop cia TTTM.

Nguyen ly hoat dong: Dién néang tir cac tAm pin mit troi (DC) s€ dugc
chuyén d6i thanh dién xoay chiéu (AC) thong qua cac bd blen tan (inverter)
va duge hoa dong bo vao ludi dién ndi bd cia TTTM. Ngudn dién ndy s&
duoc wu tién st dung cho cac thiét bi dién dang hoat dong thuong xuyén tai
TTTM gitp giam lugng dién tiéu thy tir ludi dién quoc gia.

Gidi phap chéng phat ngwgc lwéi (Zero Export): Pé dam bao khong phat
dién 1én ludi, mot hé théng kiém soat khong phat nguoc (Zero Export) dugce
lap dat. He thong ndy sg lién tuc gidm sat dong dién tai diém hoa ludi va didu
chinh cong suét phat cua cac inverter dé dam bao cong sult phat ra tir hé
théng dién mit trdi ludn nhé hon hodc bang cong suét tiéu thu cua TTTM.
Trong trudng hgp tai tiéu thu cia TTTM thip hon cong sut phat cua hé
théng mit troi, hé théng Zero Export s& ty dong giam cong suit phat cia
inverter dé tranh phat nguoc 1én ludi.

Hé théng do lwong: Dir liéu tir inverter va hé théng gidm sat tir xa s& cho
phép theo doi hiéu suét hoat dong ciia hé thong theo thoi gian thuc, phat hign
sém cac su cd (néu c6) va phuc vu cong tac quan ly, bao tri.

Thuyét minh thiét ké ban vé thi céng Trang 8
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Ldp dat H¢ thong dién mdt troi mdi nha tqi cdc cong trinh cua
Téng Céng ty Thuwong mai Sai Gon — TNHH Mgt thanh vién Bdo cdo Kinh té - Ky thudt

2.1.2. KHO LANH SATRA

2.1.2.1. Thong tin chung
= Loai cong trinh: Cong trinh dan dung.
= Dién tich mai cong trinh: 100m x 200m = 20.000m”
= K&t chu mai cong trinh:

¢ Két cdu khung va kéo thép L.

¢ Mai lgp ton, xa gb thep

Hinh 2-7: Vi tri du an ld'p dat hé tho"ng dién mdt troi mdi nha tai nha léng B thudc cong
trinh Kho lanh Satra trén Google Earth

2.1.2.2. Hién trang mai nha long B

Heé théng pin mit trdi mai nha tai cong trinh Kho lanh Satra dugc d& xuét bd tri
trén mai nha 16ng B (thuoc khu vuc cho Binh Dién) c6 dién tich mai khoang
20.000 m2 dugc tin dung dé xdy dung, lip dat dién mit troi.

= Loai mai va bé mit: Mai nha 13 dang mai dbc, 4o doc 15%, lop bing ton
cong nghi€P. B& mit mai rat rong, dong nhét va c¢6 céu tric 13 rang, day 1a
diéu kién ly tuéng cho viéc trién khai 1ap dit hé théng pin mit troi quy mo
16n mdt cach hi€u qua.

= Két ciu chiu lrc: La m{t nha 16ng quy mo 16m, két ciu mai dd dugc danh
gia kiém dinh c6 kha ning chiu lyc cua h¢ khung kéo va xa g0 tai cac vi tri
du kién lip dit hé théng pin mit troi.

= Khong gian va phan b6 thiét bi hién hitu: mai nha kho thanh phim thong
thoang va khong c6 chudng ngai vat khi 15p dat hé théng dién mit troi. Thiét

Thuyét minh thiét ké ban vé thi céng Trang 9



Lé'p dat Hé thé'ng dién mdt troi mdi nha tai cdc cong trinh ciua
Téng Cong ty Thuwong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thudt

bi hién hitu chinh trén bé mit mai bao gom mot suon noéc thong gié chay doc
theo chiéu dai cia méai nha

Hinh 2-8: Hé thong suon néc théng gio

Thuyét minh thiét ké ban vé thi cong Trang 10
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Ld'p dat Hé th(fng dién mdt troi mdi nha tai cde cong trinh cua
Téng Coéng ty Thuong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thudt

21.23.

Hinh 2-9: Hé thong chong sét
Dién tich kha dung va B4 tri lap dit:
¢ Véi tdng dién tich mai 16n 1én dén 20.000 m?, viéc bb tri hé théng cong
suit 650 kWp 1a chi chiém mot phan nhé dién tich mai. Dién tich kha dung

16n va it bi che khut cho phép t6i wu héa viéc sip xép cac day pin theo
mot layout ti€u chuén, dat mat d6 cong suét cao.

¢ Thiét ké bd cac day pin s& cin tinh toan khoang cach phu hop v6i suon
néc thong gié trung tdm dé tranh che bong va tao 16i di thuén tién cho viéc
bao tri

Hwdng va do déc: Mai nha 13 dang mai déc hién hiru, do d6 huéng va do
déc cia cac tAm pin s€ dugc lap dat ap truc tiép theo thiét ké cna nha kho.
Giai phéap nay giup t6i uru hoa ket cAu, giam chi phi khung gia d& va dam bao
kha ning chong chiu gié béo t6t nhét.

Lé&i di va An toan: Cin dam bao viéc 1ip dat hé thdng pin mat troi khong
can tré cac 16i di k§ thuat hién hiru phuc vu viée bao tri cac thiét bi khac trén
mai va tudn thi cac quy dinh vé an toan phong chay chira chay.

Puwong giao théng

Nha Long B thudc cong trinh Kho lanh Satra toa lac tai duorng Quan Trong Linh,
Khu thurong mai Binh Pién, phuong 7, quan 8, Thanh ph6 H6 Chi Minh. Day
la trung tam giao thuong, loglstlcs va 13 chg diu méi 16n nhét thanh phd, sé hitu

ha ting giao thong dugc thiét ké chuyén dung cho hoat dong van tai hang hoa
quy mo 16n, ddm bao cac diéu kién thuan loi cho viéc trién khai dy 4n:

= Kha ning tiép cin: Hé théng duong nodi bd trong Khu thuorng mai Binh Dién

duoc quy hoach rong rdi, chiu tai trong cao, dugc thiét ké chuyén dung cho
viée luu thong lién tuc ctlia cic loai xe tai hang nang, xe container va xe dong
lanh. Pidu ndy dam bao cac phuong tién van chuyén vat tu, thiét bi cho du
an (tAm pin méat troi, inverter, khung gia do, cap dién, ti dién, v.v.) co thé
tiép can dén tan chan cong trinh Nha Long B mdt cach dé dang va an toan.
Tuy nhién, viéc van chuyén cin dugc 1én ké hoach ph01 hop chit ché véi Ban
quan ly chg dé tranh cac khung gid hoat dong cao diém.

Két n01 Khu thuong mai Binh Dién c6 vi tri chién lugc, két ndi truc tlep v6i
cac tuyén giao thong huyet mach nhu Pai 10 Nguyén Vin Linh va Quéc 16
1A. Loi thé nay tao diéu kién t6i uu cho viéc huy dong thiét bi va vt tur tir
cac cang (Cat Lai, Hiép Phudc), cac khu cong nghi€p va cac nha cung cip tir
khép cac tinh thanh, dac biét 1a tir khu vuc Pdng bang song Ciru Long.

Khu vye cong trinh: Khudn vién ctia Khu thuong mai Binh Pién cuc ky
rong 16n, bao gdm cac bii dau xe, bai tép két hang hoa, va cac khu vyc san
bai c6 thé duoc sir dung 1am noi tap két vat tu, thiét bi tam thoi cho du 4n.
Viéc b tri cac khu vue nay sé& duge théng nhét véi Ban quéan ly Khu thuong
mai d&¢ dam bao khong 1am anh hudng dén hoat dong giao thuong va van
hanh hét sirc nhdn nhip ctia chg..
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Ld'p dat Hé tho”'ng dién mdt troi mdi nha tai cde cong trinh cua
Téng Cong ty Thuong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thudt

=

L

Hinh 2-10: Khu viee sén bdi tai Nha 1ong B thudc cong trinh Kho lanh Satra
2.1.2.4. Phwong an déu noi

Du 4n dugc thiét ké voi myc tiéu tw san xuét, tir tiéu thu toan bd luong dién
nang do hé thdng dién miit trdi tao ra, khong phat dién du thira 1én ludi dlen clia
Tong cong ty Dién luc TP. Ho6 Chi Minh (EVNHCMC). Phuong an d4u ndi cu
thé nhu sau:

. Dlem déu n01 Hé théng dién mit troi s& dugc d4u nbi vao hé théng dién cap
ngudn truc tiép cho hé théng 1am lanh ctia kho lanh, phia sau cong to do dém
dién nang chinh ctia EVNHCMC va trudce céc tai tiéu thu cta kho lanh. Diém
d4u ndi s& duge thyc hién tai ti dién cip ngudn chinh cia kho lanh Satra.

= Nguyén ly hoat dong: Dién nang tir cac tAm pin mit troi (DC) s€ dugc
chuyén dbi thanh dién xoay chiéu (AC) thong qua cac bd bién tin (inverter)
va duge hoa ddng bo vao ludi dién ndi bd cua kho lanh. Ngudn dién nay s&
dugc uu tién sir dung cho céac thiét bi dién dang hoat dong thuong xuyén tai
kho lanh gitp gidm lugng dién tiéu thy tir ludi di¢n quoc gia.

= Giai phap chong phat nguwoc lwéi (Zero Export): Pé dam bao khong phat
dién 1én ludi, mot hé thong kiém soat khong phat nguoc (Zero Export) dugc
1ap dat. Hé thong nay s& lién tyc gidm sat dong dién tai diém hoa luoi va didu
chinh cong suét phat ciia cic inverter dé dam bao cong suft phat ra tir hé
théng dién mit troi ludn nho hon hodc bang cong suét tiéu thu ciia kho lanh.
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Ldp dit Hé théng dién mdt troi mdi nha tai cdc cong trinh cia
Téng Cong ty Thuong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thugt

Trong truong hgp tai ti€u thu cua kho lanh thip hon cong suit phat cia hé
théng mit troi, hé théng Zero Export s& tw dong gidm cdng suit phat cia
inverter dé tranh phat nguoc 1én ludi.

= H¢ théng do lwomg: Dir lidu tir inverter va hé théng giam sat tir xa s& cho
phép theo doi hiéu sut hoat dong ctia hé thong theo thoi gian thuc, phat hién
sém cac su ¢b (néu c6) va phuc vu cong tac quan ly, bao tri.

2.1.3. TRUNG TAM THUONG MAI SATRA VO VAN KIET
2.1.3.1. Thong tin chung

= Loai cong trinh: Cong trinh d4n dung

= Dién tich mai cong trinh: 64m x 69m = 4.416m>

= K&t cAu mai cong trinh: Két cAu mai bé tong cbt thép, két hop giéng troi lay
sang bang khung keo thép

Hinh 2-11: Vi tri dy dn Idp ddt hé théng dién mdt troi mdi nha tai TTTM Satra V6 Vin
Kiét trén Google Earth

2.1.3.2. Hién trang mii nha trung tim thwong mai
Mai nha trung tAm thuong mai Satra V6 Vian Kiét c6 dién tich mai khoang 1.495
m? dugc tan dung d& x4y dung, 1ip dit dién mt troi.
= Loai mai va bé mét: Mai nha 1a dang mai bang, duogc lat bang cac tAm dan

bé tong hodc gach/da lat khd 16m, c6 mau sang. B& mit nay bang phang, thuén
loi cho viéc di chuyén va thi cong 1ap dit hé thong khung gia d& va tAm pin.

n Két cau chiu lirc: La mdt cong trinh thuong mai quy mo 16n, két cAu mai bé
téng cot thép dugc danh gia co kha ning chiu tai t6t.

Thuyét minh thiét ké ban vé thi cong - Trang 13
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Ldp ddt H¢ thong dién mdt troi mdi nha tai cde cong trinh cua
Téng Cong ty Thuong mai Sai Gon — TNHH Mgt thanh vién Bdo cdo Kinh té - Ky thudt

= Khong gian va phin b6 thiét bj hién hiru: trén mai nha c6 nhiéu thiét bi k¥
thuat hién hitu véi kich thudc va mat o dang ké, bao gdm:

¢+ Céac cum thap giai nhiét (Cooling Towers) 16n.

¢ Nhiéu dan néng cia hé thong diéu hoa khong khi trung tim (VRV/VRF)
va cac loai may lanh cuc bd khac.

¢ Hé théng 6ng thong gio, ong din k¥ thuét, bon chira nudc.
¢ Mot cot thu 161 va cac thiét bi phu trg khéc.

¢ Mot sb khu vie mai duge ning cao hogc c6 cau tric khéac biét (vi du: giéng
troi lay sang, 16i thang b 1én mai).
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Hinh 2-12: Hé théng Cooling Tower trén mdi TTTM Satra V& Vin Kiét
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Ld'p dat Hé thé'ng dién mdt troi mdi nha tai cdc cong trinh cua
Téng Céng ty Thuong mai Sai Gon — TNHH Mgt thanh vién Bdo cdo Kinh té - Ky thudt

Cot thu 161 trén
mai trung tdm
thuong mai

Hinh 2-13: Cét thu 16i trén mdi TTTM Satra Vo Vin Kiét
= Dién tich kha dung va B6 trf 13p dat:

¢ Véi tdng dién tich mai du kién 12 1495 m?, viéc bd tri hé théng 299 kWp
can dugc tinh toan k§ ludng d8 t6i wu héa dién tich st dung thuc té sau
khi trir di phan dién tich bi chiém dyng béi cac thiét bi hién hiru va céc
khoang khong gian cAn thiét cho viéc béo tri, 16i di.

¢ Thiét ké layout cac day pin s& cAn phai né tranh hodc tim g1a1 phép hai hoa
v6i cac thiét bi hién hiru, dong thoi dam bao cac tAm pin khong bi che
bong dang ké béi chinh cac thiét bi d6 hodc bai cac phan kién triic cao hon
cua toa nha.

* Hwéng va do dbc: Mai bang cung cAp su linh hoat trong viéc diéu chinh
huéng va d6 nghiéng cua cac tAm pin (thong qua hé théng khung gia do) dé
dat dugc goc thu nhan bic xa mat troi t6i wu (thuong 13 huéng Bic-Nam tai
Viét Nam).

= Li di vd An toan: Cin dam bao viéc lip dat hé théng pin mit trdi khong
can tré cac 16i di k¥ thuat hién hitu phuc vu vi€c bao tri cac thiét bi khéc trén
mai va tudn thi cac quy dinh v& an toan phong chay chita chay.

2.1.3.3. Dwong giao thong

Thuyét minh thiét ké ban vé thi cong Trang 15
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Ld'p dat Hé tho"ng dién mdt troi mdi nha tai cde cong trinh cua
Téng Cong ty Thuong mai Sai Gon — TNHH Mgt thanh vién Bdo cdo Kinh té - Ky thudt

Trung tdm Thuong mai Satra V6 Vin Kiét toa lac trén Dai 16 V6 Van Kiét, mot
trong nhung tuyén duong huyet mach va hlen dai ciia Thanh phd HO Chi Minh.
Pic diém nay mang lai nhiu thuén loi vé giao thong cho viéc trién khai dy 4n:

= Kha ning tiép can: Pai 10 V6 Vin Kiét c6 mat dudng rong, nhiéu 1an xe,
cho phép cac loai xe tai trong 16n véan chuyén vit tu, thiét bi (tAm pin mit
troi, inverter, khung gia do, day cap dién, tu dién, v.v.) dén cong trinh mot
cach dé dang va nhanh chéng,.

= Két ndi: Tuyen dudng nay két ndi truc tiép vé6i cac khu vyuc trung tAm thanh
phé va cac tuyén dudng vanh dai, quoc 10, thuan loi cho viéc huy dong thiét
bi tir cac kho bii hodc nha cung clp.

= Khu vire cong trinh: TTTM c6 khu vuc danh cho viéc xuét nhap hang hoa,
bai ddu xe hodc dudng ndi bd cod thé duge sir dung dé tap két vat tu tam thoi
va van chuyén 1én maéi trong qua trinh thi cong, sau khi c6 sy théng nhét véi
ban quan ly TTTM.
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Hinh 2-14: Hudng tiép cdn Trung tam Thwong mai Satra V& Vin Kiét tir duwong Vo Vin
2.1.3.4. Phwong 4n d4u noi

Dy 4n duoc thiét ké voi myc tiéu ty san xuét, ty tiéu thu toan bo lugng dién
nang do hé thdng dién mit trdi tao ra, khong phét dién du thira 1én luéi dlen cua
Tong cong ty Pién luc TP. Ho6 Chi Minh (EVNHCMC). Phuong an d4u ndi cu
thé nhu sau:

= Diém diu ndi: Hé thdng dién mit troi s& duge d4u ndi vao hé théng dién ndi
bo cia TTTM, phia sau cong to do dém dién néng chinh cia EVNHCMC va
trude cac tai tiéu thu ctia TTTM. Diém déu nbi s& duge thuc hién tai ti dién
phan phdi nhanh phu hgp cia TTTM.
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Lc“;p dat Hé t/7517g dién mat troi mdi nha tai cdc cong trinh cua
Téng Cong ty Throng mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thudt

= Nguyén ly hoat dong: Di¢n néng tir cdc tdm pin mit troi (DC) s€ duge

chuyén d6i thanh dién xoay chiéu (AC) thong qua cic bd bién tan (inverter)
va duoc hoa dong bo vao ludi dién ndi bd cua TTTM. Ngudn dién nay s&
duoc uu tién st dung cho céac thiét bi dién dang hoat dong thuong xuyén tai
TTTM giup giam luong dién ti€u thy tu luéi dién qubc gia.

Giai phap chéng phat ngugc lwoi (Zero Export): Pé dam bao khong phat
dién 1én ludi, mot hé théng kiém soat khong phat nguoc (Zero Export) dugc
lép dat. Hé théng nay sé lién tuc giam sat dong dién tai diém hoa luai va diéu
chinh cong suat phat cua céac inverter dé dam bao cong sudt phat ra tir hé
théng dién mat troi ludn nhé hon hodc bing cong suét tiéu thu ctia TTTM.
Trong truong hop tai tiéu thu cua TTTM thdp hon cong sudt phat cua hé
théng mit troi, hé théng Zero Export s& tu dong giam cong suét phét cta

inverter dé tranh phat ngugc lén ludi.

= Hé théng do lwong: Dir lidu tir inverter va hé thong

gidam sét tir xa s€ cho

phép theo doi hi€u suét hoat dong ciia hé théng theo thoi gian thuc, phat hién
sém céc su ¢d (néu co) va phuc vu cong tdc quan ly, bao tri.

2.2. QUY MO DU AN
Quy md du 4n bao gbm 5 cong trinh, quy mo chi tiét ting cong trinh cu thé nhu
sau:
72.1. TRUNG TAM THUONG MAI SATRA CU CHI
= X4y dung cong trinh lap dat hé thong dién mat troi mai nha tai Trung tim
Thuong mai Satra Cu Chi véi tong cong suat 442 kKWp, lap trén mai toa nha
trung tim thuong mai.
Bang 2-1. Quy mo ddu i dw dn tai Trung tam thuong mai Satra Cu Chi
STT Thong <8 Pic diém — khoi
lwong
1 Cong sudt lap dat 442 kWp
2 S6 luong tim pin (Cong suét 650Wp) 680 tim
3 S6 lugng Micro-Inverter 680 bd
4 H:e thopg dién day dan AC, DC va cac phu kién dau 01 hé théng
noi khac,
6 Hé théng dién chbng sét, nbi dit 01 hé théng
2.2.2. KHO LANH SATRA

= Xay dung cong trinh lép dat hé théng dién mét troi mai nha tai kho lanh Satra

v6i tong cong sudt 650 kWp, lip trén mai nha 16ng B.

Bang 2-2: Quy mo dau tw duw dn tai Kho lanh Satra

Thuyét minh thiét ké ban vé thi cong
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Ld’p dat Hé th(517g dién mdt troi mdi nha tai cdc cong trinh cua

Téng Cong ty Thuong mai Sai Gon — TNHH M¢t thanh vién Bdo cdo Kinh té - Ky thudt
STT Thong ) Dac dlf:;; shor
1 Cong suét lap dat 650 kWp
2 Sé luong tdm pin (Cong suit 650Wp) 1000 tdm
3 S6 luong Micro-Inverter 1000 bd

Heé thong dién day dan AC, DC va cac phu kién dau

ndi khac, 01 h¢ thong

6 | Hé théng dién chdng sét, ndi dat 01 hé thong

»23.  TRUNG TAM THUONG MAI SATRA VO VAN KIET

» Xay dung cong trinh lap dat hé théng dién mgt troi mai nha tai Trung tam
Thuong mai Satra V& Vian Kiét voi tong cong suat 299 kWp, lap trén mai toa
nha trung tAm thuong mai.

Bdng 2-3: Quy mo déu tw duw dn tai Trung tam Thwong mai Satra Vo Vin Kiét

STT Thong sb Bac Miem e kol
lwgng
1 Cong sut lap dit 299 kWp
2 S6 luong tim pin (Cong suat 650Wp) 460 tAm i
3 S6 lugng Micro-Inverter 460 bo ~Z
4 Hf: thoglg dién day dan AC, DC va cac phu kién dau 01 he théng
noi khac,
6 Hé théng dién chéng sét, ndi dat 01 hé théng
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Lc”ip dat Hé théng dién mdt troi mdi nha tai cdc cong trinh cua
Téng Cong ty Thirong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thudt

Chwong4  CAC GIAI PHAP KY THUAT CHINH

4.1. TIEU CHUAN AP DUNG
4.1.1. TIEU CHUAN PHAN HE THONG PIEN MAT TROI

[EC 60904: Thiét bi quang dién

IEC 61683: Hé théng quang dién — Dién lanh — Phuong phéap do hiéu sufit
IEC 61724: Hiéu ndng hé¢ théng quang dién

IEC 61727: Hé théng quang dién — Dic tinh cta giao dién hé théng ndi ludi
IEC 61730: Tiéu chudn an toan ctia tAm pin quang dién

IEC 61829: Mang pin quang dién — Do ddc tinh dong — ap tai cong truong
IEC 62093: HE théng phu trg ciia nha may dién mat troi — Ti€u chuén thiét
ké cho moi truong tu nhién

IEC 62109: An toan cua cac thiét bi chuyén d6i cong suét trong nha may dién
mat troi

IEC 62116: Inverter quang dién ndi luéi dién — Trinh tu kiém tra chtrc nang
phong tranh ¢6 1ap (Islanding).

IEC 62446-1: HE thdng quang dién - Yét} cau cho thi pghiém, tai liéu tham
khao va bao dudng — Phan 1: Hé thong noi ludi truc tiép

[EC 62548: Mang pin quang dién — Yéu clu thiét ké

[EC 62852: Déu ndi céc thanh phan DC trong hé théng quang dién — Yéu cau
an toan va thi nghiém

IEC 61557-1: An toan dién trong hé théng dién phan phéi ha 4p dén
1000VAC va 1500VDC.

412.  TIEU CHUAN SU DUNG TRONG THIET KE VA LUA CHON THIET
BI

4.12.1. Tiéu chuin ap dung thiét ké dién nhét thir

TCVN 9385-2012. Chér}g sét cho cong trinh xay dung - Huong dan thiét ké,
kiém tra va bao tri hé thong.

Heé théng ndi dAt, chdng sét cho tram bién &p dung tiéu chuén IEEE-Std 80-
2000: "Guide for safety in AC Grounding System".

QCVN QTD-7: 2009/BCT. Quy chuin k¥ thuft qubc gia v& k¢ thuat dién.
Téap7: Thi cong cac cong trinh dién.

QCVN QTD-8:2010/BCT. Quy chuén ky thut quic gia vé ky thuat dién.
Tép &: Quy chuan k¥ thudt dién ha ap

4.1.2.2. Tiéu chuin 4p dung cho thiét bi nhét thi

Lua chon thiét bi, vat liéu nhét thi dugce ap dung theo ti€u chuén sau:

Tiéu chuén may bién ap: IEC 60076

T/nlyél minh thiét ké ban vé thi cong Trang 19
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Lc“;p dat Hé t175ng dién mdt troi mdi nha tai cdc cong trinh cua
Téng Cong ty Thuong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thudt

= Tiéu chudn thiét bi déng cit tron bo dién ap trén 1kV dén 52k V: IEC 62271-
200

« Tiéu chudn cich dién: IEC 60273, 60383, 60305.

= Tiéu chuén day dan: IEC 60189

= Tiéu chudn cap luc : IEC 60502, IEC 60228

= Day trin ding cho dudng day tai dién: IEC 60502, IEC 60228

4.1.2.3. Thir nghiém kha niing chiu tic dong ctia dién tr trwong

» Thu nghiém phéng dién tinh - JEC 60255-22-2, IEC 61000-4-2.
» Nhiéu loan qua do - IEC 61000-4-4, IEC 60255-22-4.
» Anh huéng dién tir truong - JEC 61000-4-8(9), IEC 60255-25.
» Anh huong ngudn cung cip - IEC 61000-4-11, IEC 60255-11.
= Thit nghiém sy phan bé tan sé cao: IEC 60255-22-3, [EC 61000-4-3.
= Thir nghiém xung di€n ap : IEC 60255-22-1.
4.1.2.4. Thir nghiém kha ning chiu dung diéu kién moi truong
» MObi truong néng, lanh - IEC 60068-2.
» Sy x4Am nhép cua cic vat thé - IEC 60529.
» Thir nghiém sy phin bd tan sb cao : IEC 60255-22-3.
»* Rung dong - IEC 60255-21.
4.1.2.5. Thir nghiém an toan
»  Miuc chiu dung cua dién moi - IEC 60255-5;
» Xung dién - JEC 60255-5;
» Pién trd cach dién - TEC 60255-5;
» Mic an toan vai tia laser - IEC 60825-1;
= Miic an toan clia san pham : JEC 60225-6.
4.1.2.6. Caphaap
= Chu tric cap - IEC 60502;
» Chdng bén lira - 1EC 60332;
= Loi dong - TEC 60228.
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Lép dat Hé tho”'ng dién mdt troi mdi nha tai cde coéng trinh cua )
Téng Cong ty Thuong mai Sai Gon — TNHH Mgt thanh vién Bdo cdo Kinh té - Ky thudt

GIAI PHAP THIET KE CHINH
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Ld'p dat H¢ tho"ng dién mdt troi mdi nha tai cde cong trinh cua
Téng Cong ty Thuong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thudt

>~ ; \ 4
Hinh 4-3: Mgt béng bé tri tam pin néing lwong mdt troi tai TTTM Satra Vo Vin Kiét

Gii phap k¥ thuat dugc lua chon 14 sir dung cong nghé vi bién tdn (Micro
Inverter) nhim t5i wu héa san lugng dién theo timg tAm pin doc 1ap, ting cudng
an toan véi dién ap mot chiéu (DC) th'flp trén mai va mang lai su linh hoat cao
trong thiét ké, lap dat.

Heé théng bao gdm cac thanh phén chinh:

u Té;n pin quang dién: St dung tAm pin quang dién loai hiéu suét cao, cong
suat 650 Wp/tam.

= Bovi pién tan (Micro Inverter): Str dung Micro Inverter twong (g v6i cong
suat du ra xoay chiéu (AC) 1a 475 W/bd.

Trén mit biang bd tri tdng thé, cac tAm pin dugc sip xép thanh nhiéu day, tin
dung t6i da cac khoang khong gian trong trén mai nha cia Trung tam Thuong
mai.

= Tin dung khéng gian: Cac diy pin dugc bd tri khoa hoc trén cac khu vuc
mai bang, ddm bao mét do cong suat cao nhat trén dién tich kha dung.

= Né tranh chwéng ngai vit: Viéc bd tri cac day pin dugc tinh toan cin than
d8 né tranh cac chuéng ngai vat hién hiru nhu giéng troi, cum may lanh
(HVAC), 6ng thong gio va cac két cau kien trac khac.

= Léi di va An toan: Thiét ké layout dam bao c6 di khoang cach an toan gifra
cac ddy pin va chudng ngai vét, tao ra cac 161 di k¥ thudt can thiét cho cong
tac van hanh, kiém tra va bao tri dinh ky, ddng thoi tuan thi cac quy dinh vé
an toan phong chay chita chay.

42.2. PHUONG AN PHONG CHAY CHUA CHAY
= Vi tri va Két chu:
Thuyét minh thiét ké ban vé thi cong Trang 22




Lép dat Hé t/?(jng dién mdt troi mdi nha tai cdc cong trinh cua
Tong Cong ty Thuong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thudt

¢

Can ot Bao cdo kiém dinh chat luong cong trinh xdy dung 36 606/BCKD-
25 ngay 09/6/2025 do Cdng ty C6 phan Tu van Kiém dinh Xay dung Quoc
té (ICCI) cho cong trinh TTTM Satra Cu Chi, két qua tinh toan thuc té cho
thay két cAu mai bé tong cbt thép cong trinh dam bao kha ning chiu luc
va én dinh khi lip dit hé théng pin ning lugng mét troi va hé dbi trong
khong vuot qua 100 kG/m? va hoat tai mai bé tong sau khi lap pin 1a 75
kG/m?.

Cin ot Bao cdo kiém dinh chat lugng cong trinh xay dung sb 643/BCKD-
25 ngay 12/6/2025 do Cong ty CH phan Tu véan Kiém dinh Xay dung Qude
té (ICCI) cho cong trinh Kho lanh Satra — Nha 1dng B, két qua tinh todn
thuc té cho thay: ket chu khung cot thép, keo thép cong trinh ddm bao kha
nang chiu lyc va 6n dinh khi ldp dat hé thdng pin mit troi voi tai trong 15
kG/m? v hoat tai mai ton sau khi 1ap pin 1a 15 kG/m?.

Cin ¢t Bdo cdo kiém dinh chét lugng cong trinh xdy dung s6 562/BCKD-
25 ngay 03/6/2025 do Cong ty C6 phan Tu véan Kiém dinh X4y dung Qubc
te (ICCI) cho cong trinh TTTM Satra V6 Van Kiét, két qua tinh todn thuc
té cho thay két cau mai bé tong ¢t thép cong trinh dam bao kha nang chiu
luc va 6n dinh khi lip dit hé théng pin nang lugng mit troi va hé déi trong
khong vuot qua 100 kG/m? va hoat tai mdi bé tong sau khi lap pin 1a 75
kG/m?.

Béo cdo kiém dinh da x4c thuc kha nang chiu tai cia két cdu mai nha tai
cac cong trinh 1a hoan toan dap Ung dugc tai trong b sung tu hé théng
dién mat troi. Dicu nay khang dinh viéc lap dat hé thong dién mat trot
khong lam anh huong dén tinh 6n dinh tdng thé ciia két ciu cong trinh.
Vit liéu mai 1 mai ton kim loai (d6i véi cong trinh Kho lanh Satra) va bé
tong cbt thép (dbi véi cong trinh TTTM Satra Cu Chi, Vo Van Kiét), la
vat liéu khong chay, phu hop véi yéu ciu vé chdng chdy lan trén bé mat
mai.

= Giai phap bo tri an toan trén méi va tiép can chta chay:

: ]

Céc tAm pin dugc bé tri thanh céc nhom, day. Mdi nhom khong cé kich
thude vuot qua 40m x 40m. Viéc phéan chia nay nham muc dich tao ra cic
vung chay dugc kiém soat, ngin chin khéa ning chdy lan trén dién rong bé
mat mai.

Gifta cac nhom tim pin duy tri khoang cach khong nho hon 1.5m. Céc
khoang ho nay ¢6 vai tro nhu nhiing dai ngan chéy tu nhién, dong thoi la
tuyén di chuyén chinh cho luc lugng chita chay tiép can moi khu vuc trén
mai khi tac nghiép.

Xung quanh chu vi mai, cdc tAm pin dugc bé tri cach mép mai mot khoang
khong nho hon 2.5m, tao thanh mot hanh lang thao tac an toan, cho phép
luc luong chita chay di chuyén va trién khai phuong tién, thiét bi mot cach
an toan.

Trong pham vi 3m xung quanh 161 ra mai qua cac bubng thang b, thang
chira chdy, cac 16 md cira sip khong b tri cac tAm pin mat troi.
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Lép dat Hé thé’ng dién mdt troi mdi nha tai cdc cong trinh cua
Téng Cong ty Thuong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thudt

= Tiép can va Véan hanh Khin cép:

+ Dam bao 16i 1én mai va duong cho xe chita chdy co thé tiép can khu vuc
lap dat.

+ ¢ théng bit budc phai c6 thiét bi ngit khan cap.

+ Phai niém yét hudng dan van hanh va so dd hé théng tai cac vi tri dé théy
(gén 161 1én mai, ti dién) dé phuc vu viéc ngat két noi an toan khi c6 sy co.

423. SO DO DAUDAY
Hé théng duge dAu nbi theo cdu tric phéan cAp ro rang, tir thng tdm pin riéng 1¢
dén diém déu ndi vao phu tai cua toa nha:
» Ciép 1: Ké&t ndi TAm pin - Micro Inverter (Mach DC)

+ M>bi tim pin quang dién (650 Wp) dugc két ndi truc tiép véi mot bd Micro
Inverter (475 W) tuong ung. Tai day, dong dién mot chiéu (DC) sinh ra tur
tam pin s€ dugc t8i wu hoa theo diém cong suat cuc dai (MPPT) va duoc
chuyén doi ngay thanh dong dién xoay chiéu (AC) 3 pha.

« Chp 2: Két ndi cac Micro Inverter thanh Mach nhanh AC

+ Cac diu ra AC cta nhiéu Micro Inverter duoc két ndi ndi tiép v6i nhau
bang hé thong cap AC dé tao thanh mdt mach nhanh AC.

+ Nhim ddm bao van hanh én dinh, m&i mach nhanh AC bao gom t6i da 30
bd Micro Inverter.

= Cép 3: Gom cac Mach nhanh vé Tu AC Sub Panel

¢+ Dé phu hop véi viée cép ngudn cho cac nhom phu tdi riéng biét cua tung
cong trinh, hé thong dugc chia thanh cdc mach nhanh AC.

¢+ Céac mach nhanh nay dugc gom v& nhiing Tu gom ngudn xoay chiéu phan
phdi nhanh (AC Sub Panel). Viéc phan chia s6 luong mach nhanh cho moi
ti duoc tinh toan dua trén cong suat yéu cau ctia tng nhom phu tai ma hé
théng s& hd tro. Mbi ta AC Sub Panel chira cac thiét bi dong cét
(MCB/MCCB) dé bao vé cho tirng mach nhanh dAu vao va mach tong dau
ra.

Heé théng quan ly Inverter
= Thiét bi va Nguyén ly: Hé théng dugc gidm séat va quan ly thong qua cac thiét
bi Céng giao tiep (Gateway), thuong duoc lap dat bén trong cac Tu AC Sub

Panel. Mdi Gateway s& quéan ly mot nhém Micro Inverter tuong ing.

» Phuong thic giao tiép:

+ Giitra Inverter va Gateway: Dit liéu van hanh ctia ting Micro Inverter dugc
truyén vé Gateway thong qua dudng day dién luc hién hitu (cong nghé
PLC - Power Line Communication).

¢ Giita Gateway va Hé thdng quan ly: Gateway két ndi voi nén ting gidm
sat trén dam méy (Cloud) thong qua mang Wi-F1hodc Ethernet (cap mang)
ctia toa nha. Diéu nay cho phép ngudi van hanh co thé theo doi san lugng,
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chp dat Hé Zhé’ng dién mdt troi mdi nha tai cdc céng trinh cua
Tong Cong ty Thuong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thudt

4.2.3.1.

4.2.3.2.

4.2.3.3.

4.2.4.

Cong trinh TTTM Satra Vo Vin Kiét

= DPé phu hop véi viée cap nguodn cho cdc nhom phu tai riéng biét ctia Trung

hiéu suit va trang thai hoat ddng ctia toan bo hé théng tir xa qua mdy tinh
hodc tng dung di dong.

Cong trinh TTTM Satra Cu Chi

= Dé phi hop véi viée cap ngudn cho cdc nhém phu tai riéng biét cua Trung -

tam Thuong mai, hé théng duogc chia thanh 25 mach nhanh AC.

25 mach nhanh nay dugc gom vé 3 T gom xoay chiéu phén phdi nhanh (AC
Sub Panel). Viéc phan chia s6 luong mach nhanh cho moi ti dugc tinh toan
dua trén cong suit yéu cAu ctia timg nhém phu tai ma hé théng s& hd tro. Moi
ta AC Sub Panel chira céc thiét b dong cit (MCB/MCCB) dé bao vé cho
ting mach nhanh dAu vao va mach téng dau ra.

Cong trinh Kho lanh Satra

= Toan bo cong suét duoc tao tir hé théng dién mit troi s& cung cip hé théng "

lam lanh cta kho lanh Satra. Tuy nhién, dé dam bao thuén tién cho cdng tac
quan ly van hanh va bdo tri bdo dudng thiét bi, hé théng duoc chia thanh 42
mach nhanh AC.

42 mach nhéanh nay dugc gom vé 4 Tu gom xoay chiéu phén phbi nhanh (AC
Sub Panel). Viéc phén chia s0 luong mach nhanh cho mai ti dugc tinh toan
phan b dong déu va phu hop véi kha ning quan ly cua hé théng didu khién
giam sat. Moi tt AC Sub Panel chira cac thiét b1 dong cat (MCB/MCCB) dé
bao vé cho ting mach nhanh dAu vao va mach tong dau ra.

i

tdm Thuong mai, hé théng dugc chia thanh 19 mach nhanh AC.

19 mach nhanh nay dugc gom vé 4 Ta gom xoay chiéu phén phdi nhanh (AC
Sub Panel). Viéc phan chia s6 luong mach nhanh cho moi tu duoc tinh toan
dua trén cong sudt yéu cau clia timg nhom phu tai ma hé théng s& ho trg. Mdi
ti AC Sub Panel chira cac thiét bi dong cat (MCB/MCCB) dé bao vé cho
ting mach nhanh dAu vao va mach téng dau ra.

(Chi tiét vée mdt bang bo tri, so dé don tuyén va cdc ban vé gidi phdp dién duoc
thé hién trong cdc phan ban vé k thudt ciia hé so ndy.)
PHUONG AN CHONG PHAT PIEN LEN LUOI (ZERO EXPORT)
Hé théng dién mat troi bam tai 1a giai phap dam bao hé thong dién mit troi chi
san xudt vira di nhu cau str dung ma khong dugc phat nguoc 1én ludi hay di ra
ngoai mach dién.
He thong phai dugc trang bi chue nang ddng bo hoa ludi nang 1Lr0ng va chuce

ning chéng phat nguoc dién lén ludi dé dam bao hé théng ludn san xuét du dién
phu hop véi nhu cau, cu thé:

» Khi cung > céu: chirc ning chéng phat ngugc dién [én ludi s& truyén tin hiéu

cho hé¢ théng dién mit troi, tr d6 chic nang ddng bo hoa ludi s& giam cong
suét phat tir hé thong dién mit troi dé can bang voi luong dién nang tiéu thu.

4
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chp dat He théng dién mdt troi mdi nha tai cde cong trinh cua
Téng Céng ty Thuong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thudt

» Khi cung < cau: chirc ning chéng phat ngUoc ¢ dién lén ludi s€ truyen tin hi€u
dén chirc ning dong b hoa ludi dé yéu cau tiép nhan thém cdng sudt tir dién
lu6i nham dap tmg du luong dién nang ti€u thu.

4.2.5. HE THONG GIAM SAT, PIEU KHIEN
Hé thong giam sat, didu khién dugc thiét ké dé dat duoc cai nhin toan cénh va
chi tiét vé hoat dong cua Hé thong PMT méi nha va la mot cdbng cu phat hién

sai léch hay su co ctiia hé théng. Pong thoi, hé théng cung cap phuong tién didu
khién kip thoi cho don vi quan ly van hanh.

Thiét ké hé théng gidm sat didu khién tuan thi theo Quyét dinh s 1570/QD-
EVN ngay 31/12/2024 cta Tép doan Dién luc Viét Nam.
4.2.5.1. Cac chirc nang cia hé thong
1) Chirc niing giam sat, trao dbi dir liéu
» Quan ly thong tin chu hinh cia cac Micro-Inverter thudc hé thong dién mat
troi mai nha.
= Két ndi thong tin, trao d6i dit liéu giita hé thong dién mat troi mai nha va HE
théng gidm sat, diéu khién (GSPK) ctia cip diéu do phan phdi (Cong ty Dién
luc).
2) Chirc ning luu trir dir liéu van hanh
= Luyu trir thong tin, dir liéu van hanh ctua cac Micro-Inverter va cua toan b hé
thong dién mat troi mai nha. )
* Trong truong hop mét két ndi thong tin véi Hé théng GSPK cua Cong ty
Dién luc: dit liéu van hanh lich st cua hé thong dién mat troi mai nha phai
duge luu tri tai chd va thuc hién gui dir liéu vé HE thong GSDBK cua Cong
ty Dién luc ngay khi duong truyén duoc khoi phuc dé dam bao tinh toan ven
cua dir liéu.
3) Chirc nang bdo mat
= Mz héa kénh truyén két ndi gitta hé théng dién mat troi mai nha va Hé théng
GSPK cua Céng ty Dién luc (ho trg cac giao thirc bdo mat nhu TLS,
OpenVPN/IPSec).
4.2.5.2. K&t nbi thong tin gidm sat, didu khién dén Cong ty Dién lyc

1) M6 hinh két nbi

’

Thuyét minh thiét ké ban vé thi cong Trang 26




chp dat Hé théng dién mdt troi mdi nha tai cac cong trinh cua

Téng Cong ty Thwong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thudt
HTD quoc gia Cong ty Dién lyc
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Két ndi gitra hé thong PMTMN ctia Chi dau fir v6i
hé théng giam sat. diu khién cua Cong ty Dién lye
(sir dung mang 3G/H4G/SG, Internet. ...}

Hinh 4-4: M6 hinh két noz thong tin giam sdt, c‘z’leu khién cua hé z‘hong dién mdt troi mdi
nhé vé Cong ty Dién luc ¢ quyén gidm sdt, diéu khién

2) Yéu ciu tin hidu két ndi
» Thong sd, tin hi¢u két nbi
¢+ Giao thirc Modbus TCP
+ Hoic giao thirc IEC60870-5-104
= Cac tin hiéu giam sét, didu khién bat budc phai co
+ Tin hiéu gidm sat: Cong sut tac dung tirc thoi (P-out)
+ Tin hiéu diéu khién: Cho phép diéu khién P-out; SetPoint P-out theo %
» Céc tin hiéu giam sét, didu khién khuyén khich st dung (néu co)

+ Tin hiéu giam sat: Cong suét phan khang phét 1én ludi tire thoi (KVAr);
Dién 4p pha tirc thoi Ua (V); Dién dp pha tire thoi Ub (V); Dién 4p pha tuc
thoi Uc (V); Dong dién pha ttre thoi Ia (A); Dong dién pha tuc thoi Ib (A);
Dong dién pha tirc thoi Ic (A); Téan s6 (Hz); Hé s6 cong suat

+ Tin hiéu diéu khién: Cho phép diéu khién Q-out; SetPoint Q-out theo %.
3) Yéu ciu vé toe d dwong truyén di liéu

Yéu cau toc do kenh truyén tir hé théng PMTMN tu san xudt, tu tidu thu cua
chu dau tu két ndi t6i Cong ty Dién lyc tham khdo ti€u chuén k¥ thuat vé kénh
truyén tai Quyét dinh s6 55/QD-DTDL ngay 22/8/2017 cua Cuc Diéu tiét dién

lyc - B6 Cong Thuong nhu sau:

= Téc do dudng truyén: > 64kbps;

= Do tré dudng truyén: < 125ms.
4.2.5.3. Céc thiét bi ciia h¢ théng SCADA
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4.3.

4.3.1.

4.3.1.1.

Hé théng giam sat, didu khién yéu cdu nhitng thiét bi co ban sau:

Thiét bi quén 1y san luong dién diu ra cia hé thong dién mat troi mai nha.
HéE thong do ludng cac gia tri ludi dién: dong dién, dién ap, tan s, song hai,
cong suét thuc, cong sut phan khang. Muc dich nhim danh gia chét lugng
cua hé thong dién mat troi mai nha.

Thiét bi phai c6 chtc nang luu trir dit liéu hodc thiét bi luu trit riéng biét.
Hé théng giao tiép trong hé théng dién mat troi mai nha:

¢+ Strdyng giao thitc Modbus TCP hodc IEC 60870-5-104 cua thiét bi Router

dé két ndi gitta hé théng giam sat didu khién giita hé théng dién mat troi
va Cong ty Dién luc c6 quyén diéu khién.

¢+ St dung cong giao tiép RS485 véi giao thirc Ethernet thong qua déy cap
mang hogc khong day (Wifi/4G/GSM) dé két ndi Gateway voi hé théng
may tinh diéu khién

+ Su dung cong nghé PLC - Power Line Communication dé giao tiép gitta
céc Micro-Inverter va thiét bi Gateway.

Phan mém quan 1y, gidm sat, diéu khién dugc cai dat trén hé thong may tinh
clia tung cong trinh va Cong ty Dién luc ¢6 quyén giam sat, didu khién.

LUA CHON CONG NGHE VA LUA CHQON T HIET BI
Céac giai phap phan dién du kién nhu sau:

TAM PIN MAT TROT:

Téng quan

TAm pin mat troi 13 thiét bi quan trong nhét quyét dinh hiéu qua c’[au tu cla
du 4n dién mat troi. Do d6, lua chon tAm pin mit troi phi hop 1a yéu tb quyét
dinh thanh cong cua du an.

Trén thé gidi hién nay, xu hudng st dung tAm pin mit troi tp trung chi yéu
vao 3 cong nghé: Silic don tinh thé, Silic da tinh thé va mang mong. Trong
do, cong nghé Silic don tinh thé dem lai hiéu suit cao cho du 4n, dong thoi
duoc day la cong nghé dugc st dung phd blen cho dy 4n. T4m diém ctia hé
thong san xuat ning lugng mat troi la cac té bao ning luong mit troi. N6 bao
gom ba yéu tb chinh, cu thé la:

+ Céc vat liéu ban din ma hép thu 4nh sang va chuyén ddi n6 thanh céc cép
electron va 10 trong;

+ Céc mbindi lién két trong cac chét ban dan khi mét dién tir s& tao ra dong
dién nho sy dich chuyén electron va 16 trong;

+ Céc két ndi & mit trude va mit sau clia cac té bao cho phép dong dién di
ra mach ngoai;

Hién nay c6 hai dong cong ngh¢ chinh cua tdm pin PV d6 1a cong nghé tinh thé

silic va cong nghé phim mong, trong d6 mdi cong nghé cling dugc phén chia

thanh céc loai phu, cu thé bao gom.
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4.3.1.2.

1y

2)

3)

* Cong nghe tinh thé silic:

+ Don tinh thé;

+ Pa tinh thé;
= Cong nghé phim mong:

+ Amorphous Silicon (a-Si);

+ Cadmium Telluride (CdTe);

+ Copper Indium Selenium (CIS);
Cong nghé tinh thé Silic
Cong ngh¢ tinh thé silic nhu d3 néu & trén gbém co 2 dong phu do6 1a don tinh thé
va da tinh thé. Cong nghé tinh thé silic hién nay dang chiém trén 90% luong
tAm pin mit troi duge san xuat hién nay. Cac nha san xuat 16n cua cong nghé
tinh thé silic hién nay theo thdng ké cua Bloomberg gom c6 Jinko Solar, Trina
Solar, JA Solar, Canadian Solar and LONGI Solar.

Céng nghé don tinh thé (m-Si)

P& san xuit pin mit troi don tinh thé (m-Si) mot phién tinh thé hinh tru don
duoc rat ra tu khoi silic néng chay. Phoi dbng nhét nay dugc cit thanh tirng
miéng mong c6 do day tir 80 dén 150 pm. Nhitng miéng nay sau d6 duoc cat
thanh hinh vuéng hodc hinh bat gidc dbi voi hau hét cac tim pin mat troi, thé
hién trong Hinh 4.1. Tinh ddng nhét 1am cho té bao cuc ky hiéu qua trong viéc
chuyén 4nh sdng mit troi thanh dién. Cac miéng nay dugc sap xép phu hop,
dién hinh 13 60 hodc 72 té bao cho mdi md dun thuong dugc st dung cho cac
du an ning luong mit troi va duge sdp xép theo mau 10x6 hodc 12x6. Cac té
bao duoc han lién tuc dé tang tong dién 4p ctia mo dun. M3i té bao (cell) xap xi
co6 dién ap diém cuc dai (MPP) 1a 0,5VDC, két qua 1a dién 4p m6 dun MPP
khoang 30V va 36V tuong tmg cho 60 va 72 té bao. Cac md-dun sau do duoc
ép va dong khung trong kinh v6i mot vanh nhom. Hop du nbi duoc lap vao
phia sau cia mo dun bang day va d4u ndi dé hinh thanh mot modun hoan chinh.

Cong nghé da tinh thé

Pé san xuit pin mat troi da tinh thé, silic duoc dua vao cac phoi, tao ra mot pho1
bao gdbm nhiéu tinh thé riéng biét. Nhirng tinh thé riéng 1é nay khong duoc sap
xép theo cuing mot hudng. Mit khong ddng nhét tao ra nhiing tén thét dién tai
ranh gi6i ctia hat va tao ra mot cai nhin "nhat nhoang" trén bé mit vat lidu khi
anh sang duoc hép thu / phan xa theo cac huéng khac nhau. Nhiing anh hudng
nay lam giam hiéu qua cua t& bao so v&i cac té bao monocrystalline. Céc té bao
da tinh thé dugc xtr Iy twong ty nhu céc t& bao don tinh thé dé tao ra mo-dun
ning lugng mit troi hoan chinh. Qud trinh san xuét té bao da tinh thé it chuyén
sau hon céc té bao don tinh thé va do d6 ré hon, két qua 1a module da tinh thé
hién dugc su dung phé bién nhét trong cdc du 4an nang lugng mat tro1 thuong
mai va quy mo cong nghiép.

M5 dun silic thiy tinh kép
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4.3.1.3.

1)

2)

Mot mo-dun silic thiy tinh kép la giai phap thay thé tAm polymer & mat sau cho
céc mo-dun tinh thé v6i tim kinh thuy tinh gia nhiét. Diéu nay gitp tdng kha
niang bao v¢ cho md dun t5t hon chdng lai cac yéu 8 mdi trudng, 1am cho né
dang tin cdy va tang tudi tho tAm pin. Mot trong nhitng uu diém chinh 1a Gmg
dung trong moi truong khéc nghiét nhu gin bién / nudc ven bo vi ca hai mat
ctia mo6 dun chdng 4m, do d6 khong c6 su dn mon. Kiéu mo-dun nay thuong cé
d6 suy hao thap hon, phong chéng chay cao, ting kha ning chiu tai do tuyét va
gi6. Hon nita, né thuong duge s dung trong céc tmg dung dién ap cao (hién tal
1én tGi 1500 V).

Cong nghé phim moéng

Cong nghé phim moéng bao gbm céc chit ban dan quang, duoc ghép nhu céac 1op
moéng lén bé mit nén. Vat lidu phd bién nhét 12 thiy tinh. HAu hét cac pin mit
trdi mang mong dugce ghép gifta hai tAm kinh dé tao thanh mot mo-dun. Céc
chit ban din chinh hién nay trén thi trudng la silic vo dinh hinh (a-Si), silic vi
mo (a-Si pc-Si), cadmium telluride (CdTe) va d6ng indium selenide (CIS hay
CIGS). Do su hép thu 4nh sang cao cua céc vat liéu nay, do day cua céc lop it
hon tir 0,5 dén 1,6 pm la da dé hip thu va chuyén dbi anh sang mit troi thanh
dién. Viéc Kkét hop cac vt liéu khac dang dugc nghién ctu hodc chua dugc thiét
lap trén thi truong toan cAu. Mo6-dun phim mong ¢ thé duogc chia thanh hai
nhém, cing va linh hoat. Mé- dun mang mong va té bao cimg dugc san Xuét
déng thoi. Céc dai dién chinh clia cdng nghé nay la CdTe, a-Si, va CIGS. Céac
md dun cang thuong duge dp dung cho cdc nha may dién 16n, trong khi loai tAm
mong linh hoat 1a tdi wu cho cac tng dung di dong. Cac nha san xuét phim méng
16n nhét 14 First Solar (CdTe technology) va Solar Frontier (cong nghé CIS).

Silic vo dinh hinh (a-Si)

Céac té bao mang mong silicon chi yéu duoc tao thanh boi lang dong hoi hoa
chét (thudng 1a qua trinh ting cudng huye€t tuong PE-CVD) tir khi silane va khi
hydro. Tuy thudc vao cac thong so6 lang dong, diéu nay c6 thé mang lai:

» Silicon vd dinh hinh (a-Si hodc a-Si: H)

= Protocrystalline silicon

= Nanocrystalline silicon (nc-Si hodc ne-Si: H)

N6 cho thdy rang silicon protocrystalline chi véi mot phan nho khéi lugng cua
nanocrystalline silicon la tdi wu cho dién 4p m& mach cao. Cac té bao ning
luong mat troi dugc lam tir nhitng vat liéu nay co hidu suat chuyén d6i ning
luong thap hon hon so véi silicon sb lwong 16n, nhung cling it tén kém hon dé
san xuét. Hiéu qua lugng tir cia céc té bao niang lugng mat troi mang mong
cing thap hon do giam s6 luong sac do sy dich chuyén trén mdi photon.

Cadmium Telluride (CdTe)

Té bao nang lwong mit troi tao ra dya trén cadmium telluride, mot loai vat liu
hép thu 4nh sang hiéu qua cho cdc t€ bao mang moéng. So v6i vét liéu mang
mong khac, CdTe la dé dang lang dong hon va pht hop hon cho san xuat quy
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3)

4.3.1.4.

mé 16n. Cadmium telluride (CdTe) 1a cong nghé quang dién dya trén viec su
dung Cadmium Telluride, mot 16p ban dan méng dugc thiét ké dé hap thu va
chuyén dbi 4nh sang mit troi thanh dién ndng. Cadmium Telluride PV 1a cong
nghé mang moéng duy nhat c6 chi ph1 thap hon pin mét troi silicon thong thuodng
nhitng dugc ung dung cho cac hé thong nang luong mat troi 16n nhiéu kilowatt.
Cong nghé tinh ché CdTe phat trién dang ké trong vai ndm qua. Day 12 loai duy
nhét c6 kha ning san xuét v6i khdi lugng cao, chi phi modun thap, c6 thé ché
tao rong rai, nho véy cho gia thanh dién mit troi kha quan hon. Céc déc tinh vat
ly cia CdTe gan nhu hoan toan phu hop vé1 quang pho mat tr01 Piéu nay cho
phep cac md-dun CdTe hép thy nhiéu nang luong mat troi c6 sén trong anh sdng
thap va trong tinh huong anh sang bi khuéch tan (khi binh minh va hoang hon
va dudi bau troi nhiéu may) va chuyen ddi n6 thanh dién ning hiéu qua hon so
v6i cac té bao thong thuong. Két qua 13, mddun CdTe mang méng noi chung s&
san xuét nhidu hon trong diéu kién thuc té. Mbdi module chua it hon 14 gram
CdTe, bé day bang 1/26 do day ciia toc ngudi. Lép ban dan CdTe duoc boc gitra
hai tim kinh b&o vé. Uu diém 16n nhét ctia loai pm nay la gia thanh dé san xuét
ra 1 Watt thdp hon céc 10a1 pin ké trén, day 12 diém can xem xét so sanh gifta
cac loai khi chung ta mudn tao ra ngudn ¢6 cling cong sudt.

Mo-dun phim mong ¢é thé dugc chia thanh hai nhom, cing va linh hoat. Mo-
dun mang méng va té bao cing dugc san xuét dong thoi. Céc cong nghé nay la
CdTe, a-Si, va CIGS.

Copper Indium Selenium (CIS)

Céc vat liéu ban dan dang hoat dong trong té bao nang lugng mat troi CIS 1a
ddng inden selenide. Néu két nbi CIS duoc hop thanh véi gallium, tén chinh xac
clia c4c té bao nay la dong pin mét tro1 indium galhum selenide (CIGS). CIGS
1a stra ddi phd bién nhat, nhung CIS va CIGS chu yéu dugc coi la cung mot
cong nghé. Do thuc té 1a vat liéu c6 hé sb hip thu cao nén hép thu manh m& anh
sang mat tro1 nén cén phai c6 mang mong hon so v6i cac vat liéu ban dan khéc,
cho phép chiing dugc phu trén cac 16p mém déo. Tuy nhién, vi tit ca céc cong
nghe ndy thuong st dung céc ky thuat ling dong & nhiét do cao, hi¢u sudt tot
nhat thuong xuét phat tir cac té bao lang dong trén kinh.

Lura chon cong nghé cho tAm pin

= Dua trén co s¢ phén tich k¥ thuat, du 4n s& uu tién lya chon cong nghé TAm
pin tinh thé silic loai Pon tinh thé (Monocrystalline).

= Luan chimg cho lua chon nay dya trén hiéu sudt vuot troi cia cdng nghé.
T4m pin don tinh thé duoc san xudt tr phoi silic ¢6 do tinh khiét va ddng nhat
cao, giup "té bao cuc ky higu qua trong viéc chuyén 4nh sang mat troi thanh
dién". Hiéu suit cao hon cho phép t01 da hoa san luong dién nang trén cung
mot dién tich maéi nha kho, qua do t6i uu hoa hiéu qua dau tu. Déy la vu dlern
quyet dinh so vé1 cOng nghe da tinh thé vén c6 hiéu suit thap hon do céac t6n
thit nang luong tai ranh gi¢i hat tinh thé.
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4.3.2.

4.3.2.1.

4.3.2.2.

4.3.2.3.

= V& cong suét clia tAm pin, loai tAm pin c6 cong suét 650Wp dugc Chu dau tu
dé xuat lua chon cho du an.

BO CHUYEN POI DIEN DC/AC (MICRO-INVERTER)
Téng quan

Chuc ning chinh cta inverter la chuyén d61 dong dién mot chiéu (DC) duoc san
xuit boi cac mo dun nang lugng mét troi thanh dong dién xoay chiéu (AC) thich
hop dé truyén tai vao ludi c‘hen Su phat trién cta dién tir cong suat trong nhiéu
thap ky qua dda mang lai su tién bd cho cac thiét bi inverter dem lai higu suit
chuyén d6i cao va hiéu qua.

Hién nay, c6 ba loai cong nghé inverter chinh dang duoc st dung phd bién trén
thi truong.

= Inverter chudi (String Inverter)

= [nverter trung tAm (Central Inverter)

» Vi bién tAn (Micro-Inverter)

Inverter chubi (String Inverter)

Nguyen ly hoat dong Day la loai inverter pho bién nhét. C4c tAm pin mt troi

dugc két nodi nbi t1ep v01 nhau dé tao thanh céc "chudi" (string). Mot hodc nhiéu

chudi pin s& dugc két ndi vao mot inverter duy nhét. Inverter nay s& chuyén doi

dong dién DC tu tt c& cac chudi d6 thanh dong dién AC.

Dic diém:

= (Co6 dai cOng suét rat rong, tir vai kW cho céac du an dan dung dén hang tram
kKW cho cac du 4n thuong mai va cong nghiép.

= Lp dit tdp trung tai mot vai vi tri, thuong la gan cac gian pin hodc trong
phong k¥ thuét.

= Hiéu qua vé chi phi, cong nghé da dugc ching minh va rat dang tin cdy.

Uu diém: Chi phi d4u tu hop ly, dé dang lap dit, van hanh va bao tri.

Nhuoc diém: Hidu suat ciia mot chudi co thé bi anh hudng néu mot tdm pin

trong chudi d6 bi che bong hodc gip su ¢d. Tuy nhién, céc inverter chudi hién

dai v6i nhiéu bd theo ddi diém cong suét t6i da (MPPT) da giam thiéu dang ké
nhuoc diém nay

Inverter trung tim (Central Inverter)

Nguyen ly hoat dong Tu(mg tu nhu mverter chudi nhung & quy mo 16n hon
rAt nhiéu. R4t nhiéu chudi pin s& dugc d4u ndi song song thong qua céc hop ndi
(combiner box) sau d6 toan bd dong dién DC s& dugc dan vé mot inverter trung
tdm cong sudt cuc 16n.

Dac diém:

= Cong suét rét 16m, tlr vai trdm kW dén vai MW.
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4.3.2.4.

4.3.2.5.

= Thuong duogc dit trong mot nha tram hodc container riéng, yéu cdu nén moéng
va khong gian 16n.

= Chu yéu duge st dung cho cdc nha may dién mat troi quy mo 1on (utility-
scale) duoc lap dat trén mat dat.

» Uu didm: Suit dau tu trén mdi Watt (USD/W) thap khi trién khai & quy mo
rat 16n.

Nhuwoe diém: Chi phi thay thé, sira chira rit cao. Néu inverter gap su cd, toan

bo nha mdy s&€ ngng hoat dong, gdy ton that san luong nghiém trong. Kich
thudc va trong luong 16n khién no6 khong phu hop cho cac du 4n dp mai.

Vi bién tan (Micro-Inverter)

Nguyen ly hoat dong: La loai inverter c6 kich thudc nho nhAt. M&i vi bién tan
chi két ndi v6i mot hodc mot vai tAm pin. Chung thuc hién viéc chuyen d6i DC-
AC ngay tai tung tdm pin, sau d6 dong dién AC tu nhidu vi bién tan s& dugc dau
ndi song song voi nhau.

Pac diém:

= Téiwu hoa san lugng & cip do tung tdm pin, khong bi anh huéng boi hién
tuong che bong ctia cdc tam pin khac.

= Do an toan cao do dién 4p DC trén mai thap.

U'a didm: T6i vu hoa san lugng t&t nhét, dic biét cho cdc mai nha phtre tap, co

nhiéu hudng va bi che boéng.

Nhuoc diém: Viée lap dit ban dau phtrc tap hon do s& lugng thiét bi 16n (mdi

tam pin mot inverter).

Nghién ciru va so sanh hi¢u qua

Nhiéu nghlen ciru da so sanh hiéu qua cua string inverter va microinverter trong
cac didu kién thuc té. Két qua cho thay microinverter thuong c6 hi¢u suét cao
hon trong diéu kién béng ram va mang lai sén luong dién cao hon so véi string
inverter.

String Inverter/Central
Inverter

Tiéu chi Microinverter

Hiéu suat trong | Giam 20-50% khi ¢ bong | Tang 25% nho t61 uu hoa
bong raim ram doc lap

A toam oy b Nguy co cao (dién ap DC An toan cao (dién d4p DC

1000V) dudi 60V)
T J4 . i A 1X 1> N 9
?ay thé khi hu Ditng toan hé théng Thz}y thé dé dang, khong anh
hong hudng
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4.3.2.6.

4.3.3.

4.3.4.

4.3.4.1.

Giam sat Chung cho toan hé théng

Gidm sat timg tdm pin, bdo
cao dinh ky

Chi phi bao tri

Cao (10-15% chi phi ban

A o
diu) Thap hon 80%

B4o hanh 5 nam Leén dén 25 nam, 1 d6i 1

Két ludn lra chon cdng nghé Inverter

Microinverter 1a lua chon t6i wu cho hé théng dién mat troi mai nha, ddc biét
1a tai Viét Nam, not1 diéu kién mai nha c6 nhiéu thanh phan thiét bi k§ thuét
hién hitu trén méi. Pong thoi, khuyén nghi lap dat Microinverter cho céc khu
vuc tdp trung dong nguoi, noi an toan chay nd 1a uu tién hang dau.
Microinverter gitip t8i uu hoa san luong dién, ting do tin cdy cua hé théng,
giam chi phi bao tri dai han va dé dang m& rong trong tuong lai.

Trong dy én nay, su dung tAm pin ning lugng mat troi c6 cong suit 650Wp,
do d6 dé xudt lua chon inverter c6 cong suit 475W, ti s6 DC/AC tuong Gng
1.36.

DAY CAP PIEN
Tiéu chi Iva chon ddy dén AC ha thé. V& téng quan, khi Iya chon day dan AC
can quan tdm 3 ti€u chi sau:

Dién 4p dinh muc cia day dan: phu hop v6i dién ap d4u ra cua Inverter va
dién 4p van hanh cta cong trinh.
Dong dién dinh muc cua day dan: ddy dan lya chon phai dam bao kha ning

mang dong dién t8i da trong trudng hop vén hanh x4u nhat (ngan mach), cé
xét dén cac hé s suy giam do nhiét do, tudi tho, mét do va cach lap dat.

Giam thiéu tdn hao va sut 4p: lua chon diy cap phai dam bao t61 thiéu ton
hao va dat do sut ép cho phép. Thong thuong, sut 4p cia hé théng AC phai
nho hon 5% va tdn that cong suit nhd hon 5%.

TU PIEN XOAY CHIEU VA THIET Bl PONG CAT

Mo ta chung:

Tu gom xoay chiéu phan pho1 nhanh (AC Sub Panel) 1a mot thanh phén k¥ thuat
da chic nang trong hé théng dién mit troi st dung micro inverter, dac biét dbi
v6i cdc cdng trinh ¢6 quy md 16n va nhiéu nhém phu tai phan tan nhu trung tam
thuong mai. T4 ¢6 cac chirc nang chinh sau:

Tép trung va Phan phoéi cong suét: An toan tip trung ngudn dién xoay chiéu
(AC) duogc tao ra tu nhiéu mach nhanh micro inverter.

Bao vé: Chua cac thiét bi dong cit va bao vé (MCCB/MCB) cho tirng mach
nhénh d4u vao va cho mach tong dau ra.
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= Do ludng va Gidm sat: Tich hop thiét bi Cong giao tiép (Gateway) va cac
Bién dong do luong (CT) dé gidm sat san luong dién tir cac nhom Micro
Inverter, cung cap dir liéu van hanh chi tiét va kha ning diéu khién tir xa.

= Tiéu chudn thiét ké va ché tao

¢

¢

Tu dién duoc thiét ké va ché tao tuan thi céc tiéu chuan quoc t€ ve td dién
dong cit va diéu khién ha é4p;

T4t ca cac vat tu, thiét bi lap dat trong t deu 1a hang chinh hang, md&i
100% va dap ung céc ti€u chuan k¥ thuét lién quan.

» Dic diém vo tu:

¢

Cép bao vé&: Vo tu phai dat cip bao ve t61 thiéu IP54 cho 1ap dit ngoai troi
tai cac khu vuc cé yéu cAu cao hon vé chdng bui, chéng am.

Két chu: Vo ti co két cau dang module hoa, tu dung. Khung ta duge ché
tao tir kim loai, c6 do day t6i thidu 2.0 mm, dwoc lién két bang bu l6ng va
dwoc son tinh dién dé dam bao do bén, chéng dn mon va thdm my.

Thong gio: Thiét ké v6 ti c6 thé bao gdm cac khe hodc quat thong gio néu
cin thiét dé dam bao tan nhiét hiéu qua cho cac thiét bi bén trong, dic biét
l1a Gateway.

» Chu tric cta T AC Sub Panel bao gom:

¢

Ngin diu vao: GOm céc thiét bi dong cét va bao vé (MCCB hodc MCB)
cho trmg mach nhdnh AC tir cac ddy micro inverter di vao.

Ngén thanh cai chinh: La noi tép trung ngudn dién tr cic MCCB/MCB
dau vao.

Ngén dau ra: Chita MCCB tong cho toan bo ti, ¢6 chirc ndng bdo vé va
dong cit cho duong cap truc chinh cdp nguon dén tt dién clia phu tai. Dau

ra dwoc trang bi Bién dong do luong (CT) dé giam st chinh xac tdng san
luong dién clia cac mach nhanh.

Ngén Giam sat va Dleu khién: La khu vuc duoc bb tri riéng dé lap dat
Th1et bi Cong giao t1ep (Gateway) va cac phu kién lién quan (bd cp
ngudn, thiét bi két ndi mang néu co).

» Thanh céi dan dién:

¢

¢

Puoc gén trén nhitng bé do thanh cai tiéu chuén va phu hop véi kiém tra
loai cua tu do.
Tiét dién cua hé thong thanh cai phai bdo dam sao cho hé thong co kha

néng lam viéc dai han cling nhu kha nang chiu dung dong ngdn mach khi
su ¢ trong khoang thoi gian nhét dinh.

C6 thanh céi trung tinh c6 cung kich thudc va kha nang mang tai nhu 1a
cac thanh céai pha.

Puoc ddnh mau thanh tirng pha cho tAt c& cac phan cua thanh céi st dung
PVC.
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4.3.4.2.

+ Mau danh ddu pha nhu sau:
— PhaA:Do
— PhaB:vang
— PhaC:xanh
—  Trung tinh: Den
DA4u ndi va van hanh
+ Céap luc dAu vao (tr cic mach nhanh micro inverter) va dAu ra (dén ti phu
ta1) c6 thé dugce bo tri di vao th tir phia trén hodc phia dudi, tly theo thi€t
ké va diéu kién lap dat thuc té.
+ Bén trong tu, cac d4u ndi, thiét bi phai dugc dan nhan rd rang, chi rd nguén
gbc cua tirng mach nhénh dau vao va dich dén ctia mach dau ra.
¢+ Nguoi vén hanh cé thé tién hanh thao tac, kiém tra, duy tu, bao dudng tu
hai phia trudc va sau tu.
Tii dién ha thé phai c6 mot thanh cai tiép dét bang dong rin, dam bao chiu
duoc mtrc ngan mach yéu cau.

Thiét bi déng cét ha thé

Thiét bi dong cAt ha thé, bao gdm Aptomat khdi (MCCB - Moulded Case
Circuit Breaker) va Aptomat thu nho (MCB - Miniature Circuit Breaker), la
c4c thanh phan cbt 161 khong thé thiéu trong Tu AC Sub Panel. Chuc nang
chinh va quan trong nhét ctia ching 1a bao vé an toan cho hé théng dién mat
trd1, cac thiét bi dién va con ngudi khoi céc sy ¢b do qua dong gay ra, bao
gbm qua tai va ngén mach.

Viéc lua chon va cAu hinh chinh xé4c céc thiét bi nay dam bao hé théng van
hanh 8n dinh, tin cdy va cho phép cach ly an toan cac mach dién khi can bao
tri, stra chita.

Aptomat thu nhé (MCB):

+ Vi tri: Duoc lap dit tai ngd vao cua td, dung dé bao vé cho ting mach
nhanh AC riéng 1é di tir cac ddy micro inverter V€.

+ Chirc ning: Bao vé qua tai va ngan mach cho duong ddy cdp cua tung
nhanh va cdc micro inverter trong nhanh d6. Vi dong dién dinh mirc nho
hon, MCB c¢6 d6 nhay cao, giup cach ly chinh xac va nhanh chéng khi ¢6
su ¢b trén mot nhanh cu thé ma khong lam anh hudng dén cac nhanh khac
dang hoat dong binh thuong.

Aptomat khdi (MCCB):

+ Vi tri: Thuong duoc 1§1p dat & vi tri dau ra téng cua Tu AC Sub Panel,
truée khi ddu néi vao ti dién cua phu tai. Trong mdt s6 truong hop voi cac
ti gom cong suat 16n, MCCB ciing c6 thé dugc dung dé€ bao vé cho mot
nhém gdm nhiéu mach nhanh MCB dau vao.
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4.3.5.

4.3.6.

4.4.

4.4.1.

+ Chiwre niing: Bao vé qua tai va ngan mach cho dudng cap truc chinh va
toan bd nhom micro inverter dugc gom vé ti. MCCB ¢6 kha néng chiu
dugc dong dién 16n va dong cit ngdn mach cao, phu hop véi vai tro bao
vé tong.

Viéc lua chon MCCB va MCB phai tuén thu cac nguyén tac k¥ thuét dién co

ban dé dam bao tinh chon loc va an toan:

+ Dong dién dinh mire (I.): Phai 16n hon hodc bang dong dién lam viéc tdi
da ctia mach (I, > Iiy), nhung phai nh6 hon hoac bang dong cho phép cua
day dan (I < Laa).

+ Dong cit ngin mach (Icu): Kha nang chiu dung dong ngin mach cua
thiét bi (Icu - Ultimate Breaking Capacity) phai 16n hon dong ngan mach
16n nhat c6 thé xay ra tai vi tri lap dat. Piéu ndy dam bao thiét bi khong bi
phé huy khi c6 su ¢ ngan mach nghi€ém trong.

HE THONG NOI PAT

B4 tri day ddng boc lam truc tiép dia chinh doc theo cac chudi tim pin, mang
céap, két cAu va thanh phan kim loai sau d6 dugc két ndi dén hé théng tiép dia
cla trung tdm thuong mai.

Tiép dia cho cac day tim pin, mang cap, két cdu khung do bang day dong
boc véi tlet dién 6 mm? két ndi véi truc déy tiép dia chinh, Ngoai cac thiét bi
néu trén, tit ca cac vét bang kim loai déu duoc ndi dat @& dam bao cho qua
trinh van hanh cho nguo1 va thiét bi.

HE THONG CHONG SET

St dung hé théng chbng sét hién hitu cta toan nha.

Tu dién ha ap s& duoc lép dat SPD dé chéng sét lan truyén.

CAC GIAI PHAP KY THUAT PHAN XAY DUNG KHUNG PO PIN
YRU CAU CHUNG KHI LAP PIN:

Vi tri 1ip dat tm pin duoc lap trén méi bé tong, méi ton. Viéc thiét ké hé
khung dd Pin don gian gitp giam chi phi lap dit, chi phi vin chuyén, bao tri
dé dang hon.

Tuy thudc vao hinh ddng ctia mai dé c6 phuong 4n thi cong phu hop, tuy
nhién khong nén lap pin huéng thang ding, hodc qua déc anh huodng dén thoi
gian dén nang, cling khoéng nén lap qua phéng dan dén cac tAm pin bi dong
nuéc va dinh ban. D4i v6i nhitng mai nha ¢6 thoi han str dung lau, chua duoc
céi tao va stra chita, mai nha co d4u hiéu hu héng, muc nat, can kiém dinh lai
kha ning chiu tai ciia mai nha trudc khi lap dat khung Pin.

HE mai nha cua TTTM Satra V3 Van Kiét, Cu Chi dung hé khung thép thiét
ké gia cong sin aé lap trén mai nha dung hé d& Pin. Hé khung duoc lién két
v6i mai hién hitu bang cac bu 16ng khoan neo.

Hé mai nha cta Kho lanh Satra dung hé rail nhom dé lién két Pin. He rail
nhém duoc lién két véi mai ton hién hitu bang Pad L kep rail nhom.
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4.42. THIET KE KHUNG PO PIN
4.42.1. Tiéu chufn thiét ké
K&t cAu thép - Tiéu chudn thiét ké TCVN 5575:2012.
Tiéu chudn thiét k& TCVN 2737-2023 vé tai trong va tic dong;
Bu léng dai ¢ TCVN 1816-76+TCVN1915-76.
= Tiéu chuin ma kém nhtng néng 18TCN 04-92.
4.42.2. Vatliéu thibt ké két cAu:
Thép ché tao xa gb C80:

GIS G3101-G350

« Gi6i han chay (Yield Point — YP) > 350/450 MPa

« DO bén kéo (Tensile Strength — TS) > 420/480 MPa
Thép hinh SS400:

x f=2300 (daN/cm?2)

= f,=1200 (daN/cm2)

= f,=4000 (daN/cm?2).

Que han N431 st dung phuong phap han bing tay c6 gi6i han chay
7y=3300(daN/cm?2), va gidi han bén kéo fr=4300(daN/cm?2).

Bu long lién két c6:

* Cuodng do chiu cit tinh toan: 190N/mm?2,
= Cudng do chiu kéo tinh todn: 210N/mm2,
= Cuodng do tinh todn chiu ép mit: 456N/mm?2.
4.4.2.3. Taitrong tac dong
= Tinh tai:
+ Tai trong ban than phin mém tu tinh.
+ Trong luong tAm pin qp=29 kg/ T4m
= Tai gid 1én khung:
+ Ap luc gi6 ving ITA: Wo=83daN/m”.
+ Dia hinh dang B, tinh dén d6 cao theo d6 cao mai nha z=12m, hé s k=1.

+ Theo TCVN 2737-2023, Gia tri ti€u chuén cua tai trong gié Wk tai do cao
Ze dugc xac dinh nhu sau:

Wk = Wis.i0 . k(ze) . ¢ . Gt
» Hoat tai ria Pin:

Tinh tai trong hoat téi sita chira, rira Pin v6i g = 15 kg/m2
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4.4.2.4.

Két qua tinh to4n kiém tra hé khung gian

= Két qua tinh todn kiém tra hé khung gian xem & Phu luc tinh toan

4.5. PHAN MEM SU DUNG TINH TOAN
Dé 4n st dung phan mém PVsyst 7.4.0 d mo phong nha mqy, day 1a phan mém
chuyén dung dugc st dung phd bién trén thé gi6i dé thiét ké nha mdy dién mat
troi.
Két qua mo phong chinh la san luong dién trong ndm, s€ dugc dung dé phan
tich kinh té tai chinh. Ngoal ra cac két qua khac nhu cong suét phat, thoi gian
phat dién dung dé thiét k& hé thdng dién va dénh gia hiéu qua cia du an.
4.6. THONG SO KY THUAT CUA THIET BI
Yeéu ciu chung, didu kién méi truong lam viéc:
= Nhiét d6 méi truong 16n nhét - 45°C
= Nhiét 46 m6i trudong nho nhat  : 0°C
= Nhiét do trung binh :27°C
= PJ 4m trung binh : 85 %
= D¢ 4m 16n nhat : 100 %
= Do cao tuyét dbi : <1000 m
461. THONG SO KY THUAT TAM PIN NANG LUQNG MAT TROI
Bang 4-1: Thong 6 ky thudt cua tém pin mdt troi dé xudt
STT Hang muc / Chi tiéu ky thuft ‘ Yéu chu tbi thiéu / M6 ta
I |PAC TINH PIEN HOC (Po & Piéu kién Thir nghiém Tiéu chuin - STC)
1.1 | Céng suét danh dinh (Pmax) Tbi thiéu 650 Wp
1.2 | Hiéu suat module Téi thidu 24.0% (hodc cao hon)
1.3 | Pién 4p hé mach (Voc) danh dinh Khoang 53.9 V (hoge tuong duong phu
hop véi cdng suét)
14 Dong dién ngan mach (Isc) danh Khoang 15.3 A (hodc twong dwong phu
’ dinh hop vdi cong suét)
15 Dién ép tai cong suat cuc dai (Vmp) | Khodng 44.5 V (hodc twong duong phu
) danh dinh hop vdi cOng suét)
16 Dong dién tai cOng sudt cuc dai Khoang 14.59 A (hodc twong duong phu
" | (Vmp) danh dinh hop véi cong suit)
I | THONG SO CO KHI VA THIET KE
Té bao quang dién don tinh thé
C A s A (Monocrystalline) hiéu suét cao. Uu tién
2.1 |Loait
oqi te bao quang dién (Cell Type) cdng nghé Back Contact (BC) hodc cac
céng ngh¢ tuong duong.
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Khoang 2382 mm x 1134 mm x 30 mm
2.2 | Kich thude (Dai x Rong x Day) (cho phép dung sai nhd, pht hop voi thiét
ké).

2.3 | Trong lugng Khoang 28.5 kg (cho phép dung sai nho).
Kinh cuong luc, do truyén subt cao, day tdi
2.4 | Mat kinh phia trudc thiéu 3.2mm, c6 16p phu chdng phan xa
(ARC).

Dat tiéu chudn bao vé tdi thiéu IP68, c6 du
dibt bypass phu hop.

Hop kim nhdém anode héa, do bén cao,
chdng an mon.

III | PAC TINH HOAT PONG VA PQ BEN

Pham vi nhiét d6 hoat dong cho

2.5 | Hop d4u ndi (Junction Box)

2.6 | Khung tim pin

3.1 , Téi thiu tir -40°C dén +85°C.
phép
A A P A ,(t -
39 HF so.Asuy giam cOng sudt trong nam Khong vuot qué 1.0%.
dau tién
A A P N At J4 ’
33 H‘e; sO svuy gl‘amvcong suét tuyén tinh Khong virot qué 0.35%.
hang nam (tor nadm 2)
34 Hé sb nhiét d6 ctia cong suét cuc Khong 16n hon -0.26%/°C (gia tri cang gén
" | dai (Pmax) 0 cang tot).
h ” - h. G A Ko < i .
35 K ellnan.g, c 1uAta1 tinh t61 da mat Téi thidu 5400 Pa.
trude (gio, tuyét)
36 Kha ning chiu tai tinh t61 da mat T4 thidu 2400 Pa.

sau (gid)

Dat thtr nghiém véi vién da duong kinh tdi
thiéu 25mm & toc do 23m/s.

4.6.2. THONG SO KY THUAT MICRO INVERTER

Bang 4-2: Thong s6 ky thudt cria Micro-Inverter
STT| Hang muc/ Chi tiéu ky thufit | Yéu ciu tbi thiéu / Mb ta

I |PACTINH PAU VAO (DO)

Céng suat tAm pin quang dién (PV) H3 tro c4c tdm pin quang dién cong suét
tuong thich cao 650Wp hodc hon
36/55 V (hoic twong duong phu hop vai
cong sut tdm pin)
16/65 V (hodc tuong duong phu hop véi
cong suit tAm pin)
22 V (ho#c tuong dwong phu hop voi
cong suat tim pin)
>15.3 A (hodc twong duong phu hop voi
cong suat tim pin)

3.7 | Kha ning chéng chiu mua da

1.1

1.2 | Dai dién 4p MPP ti thiéw/!tdi da

1.3 | Dién 4p dau vao DC t6i thiéu/tdi da

1.4 | Dién 4p khoi dong dau vao

1.5 | Dong dién ddu vao DC t6i da

I |PAC TINH PAURA (AC)
2.1 | Céng suat dau ra AC danh dinh 475 W
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2.2 | Cong suét bidu kién AC tbi da 480 VA
2.3 | Dong dién ddura AC tdi da lién tuc | 2.09 A
2.4 | Dién ap ludi danh dinh 230V
2.5 | Tén s6 luéi danh dinh 50 Hz
2.6 | Hiéu sudt toi da > 97%
2.7 | Téng dd méo séng hai <5%
S6 luong Micro Inverter t0i da trén .
28 | 1\8i mach nhénh AC 3 pha >3000
III | THONG SO CHUNG & PQ BEN
3.1 | Dai nhiét 0 moi truong hoat dong Lén dén 65°C.
3.2 | Cép bao vé (IP Rating) P67 — Phu hop lp dit ngoai troi
3.3 | Giao tidp giita c4c thi &t bi I,DLC }‘1050 Ethernet hodc dé xuit phuong
an phu hop
. . . Tich hop chic niang ngdt nhanh (Ra id
3:4 | Tinh ndng an toan Shutdowl/jn), dién ap %Cgthép trén ngéi ’
3.5 | Lam mat Lam mét tu nhién hodc lam mat béng quat
Bdng 4-3: Thong 6 k§ thudt cua thiét bi giao tzep (Gateway)
STT Hang muc / Chi tiéu ky thuft Yéu ciu tbi thiéu / Mo ta
Quan ly va giam sat hé théng dién mit troi
1.1 | Chirc nang chinh su dung microinverter, thu thap dit liéu san
xuat PV va tiéu thu nang 1u0ng, cho phép
didu khién va cap nhat phan mém tur xa.
C6 kha ning gidm sét va thu thap dir liéu
19 Kha nang quén ly s6 luong tir tdi thléu 300 microinverter (nha thau dé
| Microinverter xuat sb lugng Gateway phu hop véi tong
sb microinverter ctia du 4n)
Tich hop san chirc ning do dém san luong
\ ; Laea dién mit troi va tong dién ndng tiéu thu clia
1.3 | Do ludmg sén xuat va tiéu thy phu tai v61 do chmhgxac t6i th%eu +1% cho
c4 san xuét va tiéu thu.
- Wi-Fi tich hop (802.11b/g/n); Ethernet
. A A RJ45).
1.4 | Giao dién truyEn thong E Giao) tiép véi Micro Inverter thong qua
PLC hodc Ethernet
XA Pién 4p ludi danh dinh 230V (L-N),
1.5 | Nguon cdp 230/400V (L-N/L-L) Wye.
Cho phép cau hinh dé dang qua ung dung
1.6 | Giao dién nguoi dung va phan mém di dong (Installer App). Cung cap nén tang
giam sét qua web va ung dung di dong cho
nguoi dung cudi va don vi van hanh.
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4.63. THONG SO KY THUAT TU PIEN AC
Béng 4-4: Théng s6 ky thudt cua ti dién AC
STT | Hang muc/ Chi tiéu ky thuit Yéu cAu t6i thiéu / M6 ta
1 |[VOTU
Nha san xudt/nude san xudt
Cép bao vé T6i thiéu IP 54
Tiéu chu?in ép dung (Applicable IEC 61439, TCVN 7994-1
standard)
Kiéu th MSB
Kich thudce Neéu rd
Mau sic Son tinh dién RAL 7035
Két ciu khung Thép tAm 2,0
Nhan tiu (Nameplate) Chit tréng, nén den
II | THANH CAI
Thanh céi Pdng Ma Niken, N=50%P
Dong dién dinh muc Phu hop v6i ting cong trinh
Céng trinh TTTM Satra Cu Chi
- AC Sub Panel 1 -250 A
- AC Sub Panel 2 -225A
- AC Sub Panel 3 -150 A
Céng trinh Kho lanh Satra
- AC Sub Panel 1, 3 -225 A
- AC Sub Panel 2, 4 -250 A
- Tu MSB - 800 A
Cong trinh TTTM Satra Vo Van
Kiét
- AC Sub Panel 1 -225A
- AC Sub Panel 2 -40 A
- AC Sub Panel 3 -80 A
- AC Sub Panel 4 -80 A
Dong cat dinh mirc Phu hop véi ting cong trinh
Céng trinh TTTM Satra Cii Chi_ | - S0 kA
Céng trinh Kho lanh Satra - 50 kA
Céng trinh TTTM Satra Vo Vin | - 25 kKA
Kieét
IV | MAY CAT MCCB 3P
Nha san xuat Khéng dinh ro
Nude san xuat Khang dinh ro
M4 hiéu Khéng dinh rd
Tiéu chuan ché tao IEC60947-2
Chung loai 04 cuc
Dong dién dinh muac Phu hop v6i tung cong trinh |
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Cong trinh TTTM Satra Cu Chi

- AC Sub Panel 1 -250 A
- AC Sub Panel 2 -225 A
- AC Sub Panel 3 -150 A
Céng trinh Kho lanh Satra

-AC Sub Panel 1, 3 -225 A
- AC Sub Panel 2, 4 -250 A
- Tu MSB - 800 A
Céng trinh TTTM Satra Vo Vin

Kiét

- AC Sub Panel 1 -225 A
- AC Sub Panel 2 -40 A
- AC Sub Panel 3 -80 A
- AC Sub Panel 4 -80 A

Kha nang c4t ngdn mach tdi da
(Ics) 400V

Phu hop véi tung cong trinh

Céng trinh TTTM Satra Cit Chi_| - S0 KA
Céng trinh Kho lanh Satra -50kA
Céng trinh TTTM Satra V6 Van | - 25 KA
Kiét
Kha nang cit ngan mach lam viéc 100
(Ics = %lcu) 400V
Dién 4p dinh murc 690
Dién ap cach dién 800
Pién 4p chiu dung xung sét dinh g
muc
Tan s6 dinh mirc 50
Do bén co (tbi thidu) >15.000
D6 bén dién (t6i thiéu) >5.000

Nguyén tic bao vé

Pién tir, Nhiét tir

Tiép diém phu (NO+NC)

Pép tng du cac mach cén thiét

4.6.4. THONG SO KY THUAT CAP PIEN AC
Bing 4-5: Thong s6 kj thudt day cdp dién AC
STT| Hang muc/Chi tiéu ky thuit Yéu chu tbi thiéu / M6 ta
1. | Nha san xuit Khang dinh rd
5 | vat tiew rust din Rudt ddng theo tiéu chuan TCVN 5935-1/
ol I IEC 60502-1 TCVN 6612/ IEC 60228
3. | Kiéu CU/XLPE/PVC
, q TCVN 5935-1/ IEC 60502-1:2009
4. | Tiéu chuan 4p dung
TCVN 6612/ IEC 60228
5. | Tiét dién 16i Phu hop timg cdng trinh
6. | Hinh dang va kiéu 16 Tron
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7. | Vat lidu ché tao Dong
8. | Panh dau pha Theo mau sic
9. | Dién ap dinh muc 0,6/1,0kV
10.| Pién 4p thtr nghiém 50Hz/01 phut 3,5kV
11.| Nhiét d6 1am viéc l6n nhat 90 °C
12.| Tiét dién
Tai cong trinh TTTM Satra Cu Chi CXV 0.6/1kV 4Cx95mm?
. . ) CXV 0.6/1kV 4Cx120mm?
Tai cong trinh Kho lanh Satra CXV 0.6/1KV 4Cx95mm?
. A . — CXV 0.6/1kV 4Cx95mm?
E&_‘litcong trinh TTTM Satra Vo Van CXV 0.6/1KV 4Cx25mm?
. CXV 0.6/1kV 4Cx16mm?
13.| Dong dién lién tuc cho phép
CXV 0.6/1kV 4Cx120mm? > 346A
CXV 0.6/1kV 4Cx95mm? >298A
CXV 0.6/1kV 4Cx25mm? >127A
CXV 0.6/1kV 4Cx16mm?* > 100A
4.6.5. THONG SO KY THUAT CAP PIEN DC
Béng 4-6: Thong s6 ky thudt ddy cdp dién DC
STT Hang muc / Chi tiéu ky thuit Yéu cau toi thiéu / Mo ta
1. | Nha san xudt/nude san xuat dé xuat | Khai bdo 1o
». | Tiéu chuan 4p dung TCVN 5935-1/IEC 60502-1
Tiéu chudn quan ly chit luong san
3. phém ISO 9001
4 | Loai day din Dvayqdong‘ .cac‘h. dién XL- PolyOlefin, lap
: dat & ngoai tro1
5 | Chiéu day 16p cach dién > 0,7mm
6. | Vatliéu lam vo pPVC
7| Duong kinh ngoai cap (D) 12,7mm
8. | Trong lugng cap 261kg/km
Nhiét dd lam viéc cho phép cua day
dan:
9. | - Pidu kién lam viéc binh thuong | - 90°C
- Ché d6 lam viéc ngdn mach -250°C
10.| Loai rudt dan Rudt dan déng mém trang thiée
11 | Pién ap dinh muc (pha/day) AC: 1,0/1,0kV va DC: 1,5kV
12 | Dong dién dinh mic 44A
13| Tiét dién danh dinh 4 mm?
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3.1,

5.1.1.

5.1.2.

5.1.3.

5.1.4.

Chuwong5  CHIDAN KY THUAT
YEU CAU CHUNG
CAC TIEU CHUAN
T4t ca nhitng vat heu va phu kién cung cép, lap dat cho cong trinh nay pha1 tuan
theo nhitng yéu cau vé chi tiéu k¥ thuét cling nhu nhitng tiéu chuén qubc té méi
nhit va pha1 thich Gmg v6i diéu kién khi hau nhiét doi. Pé thyc hién dugc diéu

nay, nha thau phai ddm bao duy tri dugc hé théng kiém soét chét luong theo tiéu
chuén ISO 9001-2015.

Céc ti€u chuan ky thuat quy dinh va tiéu chudn duoc trich din & day xac dinh
cac yeu cau tdi thidu vé chét luong cac loai vét liéu, san pham ciing nhu toan bd
hé thong

Néu khong c6 tiéu chudn Viét Nam nao ap dung phai ap dung thi phai tuan theo
tleu chuén cua IEC hodc IEEE vanguoc lai trong trudng hop 4p dung tiéu chuin
qudc gia nhu mot tiéu chuén gdc thi ngudi mua s& xem x€t trén quan diém tham
khao.

MA MAC VA KY HIEU PHAN BIET

MJi vat liéu va phu kién phal ghi thong s6, ky hiéu va chung loai, s séri, nAm

san xuét, cung v6i thong sO va cac diéu kién véan hanh va bat ky thong tin nao */

khac theo khuyén nghi IEC cling nhu cc yéu cAu vé chi tiéu k¥ thuat khac.
PONG GOI

Moi vat liéu va phu kién phai duoc déng géi va ghim chat trong vo gd cling dé
chbng lai su va dap, dam bao vat liéu va phu kién an toan tuyét dbi khi di chuyén
tu noi san xuét dén cong trinh. Ngoai ra cling pha1 dua ra cac bién phéap bao vé
vé mit vat Iy cho vat liéu va phu kién trong subt thoi gian lap dit va luu kho
tam thoi ngoai cong trinh & didu kién thoi tiét quanh cong trinh.

Dé tranh duoc nhﬁng anh huong xAu gy ra boi nude bién, 46 4m hodc céc tac
dong bén ngoai thi tht ca céc thiét bi phal duoc dong gobi kin trong cdc ti nhya
téng hop c¢6 do bén cao. Ngoai ra, dé tranh duoc su ngung tu hoi nudc trén bé
mat vat liéu thi pha1 sir dung céc tai bang silic hodc ¢ thé sir dung cac loai chét
hat 4m dat yéu cau.

Mobi thung hang phai dugc dong 36 sé ri r1eng, tén ngudi mua, s6 hop dong, tén
nha thau, tén van phong dai dién cta nha thau va dia chi lién lac tai nudce cia
ngudi mua, trong luong thd va trong lugng tinh theo kg, bang mo ta nd1 dung,
1<1ch thudc cta vo thung, xuét xu, cling nhu tdt ca nhiing thong tin hudng dan
can thiét khac. Mdi mot thing hang phai c6 mdt bang danh sach dé trong phong
bi kin chdng thdm mo ta chi tiét, day du céc goi co trong thung.

VAT LIEU VA PHU KIEN

T4t ca cac vat liéu va phu kién cung cép cho cdng trinh ndy phai con mdinguyén
¢6 chit lugng cao nhét va phai duoc ché tao tir nam 2018 tr& di voi sé ri va thiét
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5.1.5.

3.2

5.3.

5.3.1.

ké mai nhét va phai ¢6 kha nang chiu dugc cac Ung suét tac dong lén chung do
anh huéng cua dién trudng, co hoc va didu kién thoi tiét khic nghiét.

PIEU KIEN MOI TRUONG

Yéu céu chung, diéu kién mdi truong lam viéc:

= Nhiét d6 moi truong 16n nhit 1 45°C

= Nhiét d6 méi truong nho nhat ~ : 0°C

» Nhiét 0 trung binh : 279C

= Do 4m trung binh 1 85 %

= Do 4m 16n nhat - 100 %

= PJ cao tuyé€t dbi : <1000 m

PAC TINH KY THUAT THIET B]

Tht ca thiét bi va Vat liéu cung cdp phai 1a loai méi duge san xuét va chua qua
st dung, c6 thong s6 k¥ thuat va tiéu chuén chét lugng phu hop véi yéu cAu.

THIET KE, CHE TAO VA THU NGHIEM

Thiét ké phai dép Gmg ddy du céc yéu cau sau:

= Thuén tién trong kiém tra va bao dudng

= Co kha nang tdn tai trong diéu kién khi hdu mdi truong khic nghiét (nhiét
déi hoa)

TAM PIN MAT TROI

Chét tram kin dugc st dung cho viéc 1lam kin canh cac module PV phai c6 kha
nang chong thim nuéc tét, co cach dién tot va c6 do bam dinh t6t.

Hop d4u ndi st dung trong cdc module phai c6 didt bypass. b4o vé dé tranh céc
diém néng trong truong hop céc té bao quang dién khong dong nhét hodc bi che
b&i bong ram. Vat liéu sur dung cho hop ddu ndi phai duge lam bang vat liéu
chéng tia UV de trénh bi xudng cép trong thoi gian st dung module va viéc lam
kin hop dau ndi phai tuan tha muc do bao vé IP67. Chit EVA duoc sir dung dé
ché tao module phai sach & duoc st dung trong thoi han quy dinh.

Céc module silic tinh thé dugc cung cap phai 1a loai module khang tén that PID
(Sut gidm cong sudt ngd ra) va gidy chung nhén thi nghlem tir phong thi nghiém
clia bén thir ba phai giong voi ching nhén s& dugc cap.

Ngd ra dinh muc cta cac module phai c6 dung sai duong + 3% va khong duoc
phép c6 dung sai 4m.

Céac module phai co thiét ké chic chin, chiu dugc diéu kién khi hau cuc doan
va chiu dugc ap luc gié Wo = 83daN/m2 TCVN 2737 - 1995: Tai trong va tac
dong - Tiéu chuén thiét ké.

Tét ca cac nguyén vat liéu duoc st dung dé san xuét module PV phai c6 mot
lich st vé d6 tin cdy da dugc minh ching va hoat dong G 6n dinh trong céc ung
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dung bén ngoai. Module pha1 lam viéc tét & d6 am tuong db6i 1én dén 95% véi
nhiét dd moi truong tir 0°C dén +50°C. C4c nguyén vat liéu nay phai chiu dugc
didu kién khi hau cuc doan nhu gié manh, bui, cat, va didu kién dat/khi hau
nhiém min.

T4t ca cac module phai dugc chiing nhén theo ti€u chuan:

¢ IEC 61215 xuét ban 1an 2: Chat luong thiét k& va phé duyét mau cic
module silic tinh thé;

+ IEC 61730: Thr nghiém d6 an toan module PV & 1500VDC hodéc cao hon;
+ IEC 60364-4-41: Bao vé chong dién gidt;
+ IEC 61853-1: Tiéu chuin hiéu suét va hiéu suit san luong dién;

+ IEC 61701: Thr nghi€ém chéng 3n mon do suong mubi cho cc tim pin
ning luong mit troi, cap do 6.

+ IEC 62716: Thur nghiém chéng an moéon Amoniac.

Nguoi trlen khai thuc hién phai sap xep céc chi tiét ctia vat liéu cung v6i bang
thong sb k§ thuat cua cdc nha san xuht déi v6i cdc thanh phan khac nhau dugc
st dung trong cac module PV cung vdi cac thiét bi dugc st dung trong céc
module dugc gui di chung nhan. Bang danh myc vét liéu (BOM) dugc str dung
cho module phai gibng voi BOM da gui di dé chuing nhan module.

Module PV phai cé cAp an toan 1 IT va phai ¢6 do tin cdy cao, trong luong nhe
va phai co tudi tho hon 25 nam.

Khung module phéi duoc lam bang nhém ma andt héa hodc tir vat heu chdng
an mon, co kha ning twong thich vé dién va hod hoc v6i vét licu két cu duoc
st dung d’e gdn cac module Trong truong hop sir dung khung kim loai cho cac
module, can phai nbi dat dé két nbi khung véi ludi tiép dat. Do day/chiéu cao
t6i thiéu cua khung module phal bang 40 mm, do day lép andt hoa khong dugc
nh¢ hon 15 micro mét. Hop két ndi phai co cép bao vé IP67 va co it nhét 3 di
6t, c6 dau ndi MC4 va cép dong 4mm>.

Cén cung cAp cac bang ching v& viéc mua sdm cac cdu kién nhu té bao quang
dién, tim mit sau, vt heu can, khung, kinh, keo dan ... c6 néu tén nha san Xuét,
ngay san xudt va cic glay chiing nhan thi nghiém c6 lién quan vao thoi diém
kiém tra truge khi xuét di va nghiém thu.

Trén Module phai ¢6 logo cua nha san xuat.

M&bi module PV phai st dung 01 ma vach dugc dén bén trong 16p kim loai mong
cia Module va c6 kha nang chiu dugc cac diéu kién moi truong khi hiu cuc
doan. May quét ma vach clng v&i co so dit liéu cling s€ dugc cap cho chu dau
tu. Co s& dit liéu phai c6 cac thong tin sau theo ma vach:

= Name of the manufacturer of the PV module and RFID code
= Name of the manufacturer of solar cells ‘

= Month & year of the manufacture (separate for solar cells and modules)
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5.3.2.

b)

= Country of origin (separately for solar cells and module)

= [V curve for the module at standard test condition (1000 w/m2 , AM 1.5,
25°C)

» Peak Rated Power (Pmax), Imp, Vmp, Isc, Voc, temperature co-efficient of
power and FF (Fill Factor) for the module

= Unique Serial No. and Model No. of the module
= Date and year of obtaining IEC PV module qualification certificate
» Name of the test lab issuing IEC certificate

= Other relevant information on traceability of solar cells and module as per
ISO 9001 and ISO 14001

Chét luong tim mit sau module phéi gidéng nhau trong 16 cung cip module.

Céc module dugc cdn mang phu ddng nhat va khong c6 bat ky khuyét tat nao
vé do day.
Chung minh bing tu liéu rang hang loat module cip cho du 4n dép tng yéu cau
vé chét luong. S& thir nghiém t61 thleu 20 module dé kiém tra tinh ning va do
tin cay thong qua céac bai test nhanh vé tudi tho (cac module nay s& dugc chon
mot cach ngau nhién). Tai liéu minh ching bao gém cac két qua thir nghiém
nhanh va c4c hinh anh EL trudc va sau khi thir nghiém nhu trong Hinh 1 du6i
day. Nha thau chiu trach nhiém céc chi ph1 ctia module, van chuyén, thir nghiém
va bao c4o tom tit. Nha thau phai cung cp cc tai ligu cua 16 hang, mau module,
hinh anh EL, thr nghiém nhanh va bdo cdo tom tht cho Chu dau tu.

CAP HA AP DC

Kiéu:

= Cép luc, rudt dong, mot 18i, cach dién HEPR 120°C, v6 dung lién két chéo
cao su EVA 120°C theo DIN EN 50563-2-1 (loai hop chit EM4 / EM8) l6p
cach dién va vo dugc nbi chic chin (16p cach dién 2 16p), c6 kha ning chéng

chay lan, ¢ vo b sung duoc lam bang day ddng ma thiéc (muc dd bao pht
bé mit >80%) 1a bd phén bao vé chbng n mon hogc va dap.

= Phan 16i din dién bang ddng t6i, tiéu chuin IEC 60228. Cau tric céap theo
tiéu chuin IEC 60502. Céap dap tng tiéu chuan chéng chay IEC 60331. Nhan
dién cdc 161 dy trong mot s¢1 cap theo sb th tu in trén 16p céach dién theo
tung khoang déu nhau sudt chiéu dai soi cap.

Tiét dién cap:
Cép luc ha dp & cdp didu khién phai c6 tiét dién tuan theo cc diéu kién sau:

= Dong dinh muc cta cap khdng dugc nhé hon 125% dong tai trong ché do
lam viéc binh thuong & 100% dong tai dinh.

= Tiét dién tdi thiéu cua cap DC doi v6i cadc mach: 4mm?
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5.3.3. CAP HA THE AC
a) Kiéu:

b)

5.4.
5.4.1.

5.4.2.

5.4.2.1.

1)

- Cép luc, rudt dong, mot 161/ ba 18i/bbn 161, cap rudt d6ng, cach dién XLPE, v
PVC, khong gidp bao v¢, lap trén khong.

- Phin 16i dAn dién bang ddng t6i, tiéu chuén IEC 60228. Ciu truc cap theo ti€u
chuén IEC 60502-2. Nhan dién cac 15i day trong mot soi cap theo sO thir tu in
trén 16p cach dién theo tirng khoang d&u nhau sudt chiéu dai soi cap.

Tiét dién cap:

Cép luc ha thé phai co tiét dién tuan theo cac diéu kién sau:

- Dong dinh mirc ctia cap khong dugc nho hon 125% dong tai trong ché d6 lam
viéc binh thuong & 100% dong tai dinh.

CHI DAN LAP PAT

YEU CAU CHUNG

Do thiét bi dién c6 gid thanh cao, dé hu héng do nhitng va cham manh Vi vay
don vi xay lap thiét bi phai 1a don vi chuyén nganh, cong nhan lap rap phai dung
chuyén nganh xay lap dién va doi hoi phai la cong nhén lanh nghé

Don vi x4y lap khi thi cong cong trinh, ngoai viéc tudn thu cac quy dinh dudi
day con phai tudn thi theo céc tai liéu huong din 1ip dat thiét bi cia nha san
xudt. Cac tai liéu nay s& do Chu dau tu cp.

LAP PAT TAM PV

Lap dat

An toan lip dit

Lubn ludn trang bi mii bao hd, bao tay cach dién va giay an toan (giay cao su).
Dong goi cac module PV trong gidy carton cho dén khi lap dat.

Khong cham khi khong can thiét vao module PV trong lac lap dat. Bé& mit guong
va khung PV ¢6 thé bi nong. Tai d6 c6 nguy co gdy béng va giat dién.

Khong lam viéc trong diéu kién troi mua va c6 gié manh.

Vi nguy co giét dién, khong thuc hién bét ky cong viéc nao néu cac dau ndi dién
cta module PV bi uét. Dung céc dung cu cach dién va khong dung céac dung cu
udt.

Khi 14p dat tim PV, khong dé roi bt ky vat thé no (tm PV hay cac dung cu...).
Chéc chic ring cac khi d& chdy khong xay ra hay lap dit gan bén canh.

Them céc cac dau két ndi day dan day du va chinh x4c. Klem tra tAt ca cac két
ndi. Day cap nbi nén duoc co dinh chéc chan trén khung tdm PV, gia c4p nén

dat theo chiéu ngang tranh ndi 10on x6n hay va cham manh véi bé mat dudi cua
tam PV.
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2)

5.4.2.2.

1y

2)

Khong cham vao hop d4u néi va cac diém cudi doan cap nbi khi tay tran khi
dang lap ddt hodc dudi anh sang mat trof, bAt chép thoi tiét tAm PV d3 duoc két
néi hodc cat ra tir hé thong.

Khong dé bira bdn cac vat ning thura trén bé mit tdm PV hoic 1am vénh khung.
Khong cham hay dét cdc vt ndng trén bé mit guong hay mat sau tAm PV, diéu
nay c6 thé lam v& cell hodc 1a nguyén nhén hu hong nho.

Khi hoat dong, khong dung cac dung cu bén nhon dé lau chii bé mit sau va

guong tAm PV. Chuing s& gy xudc trén tAm PV.

Khéng khoan 16 trén khung tAm PV. N6 12 nguyén nhén su &n mon cua khung
PV.

Gi6i thiéu lip dit co khi

Tam PV thuong dugc ¢d dinh bang cach st dung cac phuong phap nhur bat vit

va kep.

Béo tri va bao dudng

Piéu nay la yéu cAu dé thuc hién bdo tri va bao quan thuong xuyén tim PV, dac

biét v&i pham vi bdo hanh. Pé dam bao tdi wu hiéu suit tim PV, cac yéu cau

theo cac pham vi nhu sau:

Kiém tra bing thi gidc

Kiém tra cac tim PV béng mit dé tim céc sai sét, cac diéu sau dugc dic biét luu

y:

= Cac tAm PV dung cong ngh¢ bao phu lép chong phén chiéu, n6 binh thuong
néu c6 su khac biét mau sdc khi quan sét tAm PV & cac goc do khac nhau;

= T4m kinh bi v&;

= Cécvat thé sic nhon duoc tiép xtic trén bé mit tim PV.

= TAm PV khong bi che bong boi cac vat tré ngai khong mong mudn hodc cac
vat liéu bén ngoai.

= Sy an mon theo thoi gian céc thanh bus-bar trén cell cua tam PV. Nguyén

nhan cla sy dn mon nay 1a sy xAm nhép khong khi Am vao tAm PV béi vat
liéu lam bé mit tAm PV bi hu hong trong qué trinh lap dat va van chuyén.

= C6 dAu vét chay dudi bé mit tim PV.

» Kiém tra 6c vit ¢b dinh va gid d& dugc kin, khép va chit la can thiét.

Vé sinh

Viéc lam tang vui hay réac trén bé mat tam PV két qua Jam giam san lugng dau
ra. Vé smh tm PV hon 1 l4n trén 1 nam néu c6 thé st dung céc vai udt hodc

4m khi can thiét. Nuéc c¢6 ham luong khoang chét cao c6 thé dé lai 16p lang
dong trén bé mit guong va khong dugc khuyén cdo dung.

Khong dugc st dung céc vat ligu lam tréy xudc trong moi truong hop.
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Pé lam giam nguy co soc nhiét va dién, khuyén c4o vé sinh tAm PV trong luc
sang sém hodc chiéu mudn khi d6 blrc xa mat troi 1a thap va cac tam PV da
ngudi, ddc biét trong nhing ving c6 nhiét d6 néng hon.

Khong dugc vé sinh tAm PV khi tim guong bi gd hodc cac dAu hiéu day dan bi
h&, vi diéu nay thé hién nguy co bi giét.

5.4.3. LAP DAT CAP
= Lép dat cap:

¢

Phai dinh nhan cép tai hai dau cap va ctr khoang 30 mét theo chiéu dai.
Cac nhan nay s& dugc 1iét ké thanh mot bang.

C4m khong dugc nbi cap va cudn cap. Ban kinh udn cong cap sau khi Iap
dit khong duge nhé hon ban kinh udn cong cho phép do nha san xuét dua
ra.

Trude khi kéo cép phai tién hanh do cap.
Tén cap phai dugc danh dAu rd rang tranh nham lan.

Cap di tir thiét bj hay tir hop ddu ndi xudng dat phai duge kep chit vao tru
do bang vong Om.

= Dau cap:

¢

L6p vo ngoai cung cua cap boc va cach dién s€ duoc bo di ¢ bén cia thanh
kep hodc vong bit dau cap. Cac rudt cap khong duoc xoan dic biét 1a &
mdi nhénh cap phai dugc dat song song va dugc budc gon vdi nhau béng
cac day budc cap plastic hodc bang cac bién phap khac dugc chép thuén &
dAu m3i rudt cap phai dé lai mot doan da dai dé ¢6 thé dénh du cac dau
ndi hodc cho cac muc dich kiém tra. Toan bd trong lugng cép s€ dugc d&
bdi cac thanh kep cap hodc cac miéng dém va khong c6 mot luc kéo hodc
luc nén nao tac dong lén dau cap.

S6 161 cap du phong con lai phai @& du dai dé kéo t6i cac diu cuc xa nhat
trén cac phﬁn cua thiét bi, dugc cach dién, an toan va gon gang dé dam bao
an toan cho cép gbc ctia chung. S4 161 cap du phong cho phép la 20% d6i
v6i cap nhidu 18i, ngoai trir nhitng noi khong ¢6 kha ning yéu ciu trong
tuong lai, vi du nhu cap cho bién dong hoic bién dién 4p

Céc loai ddu cbt str dung cho cac d4u day phai la loai ép. Chung dugc kep
chit chum vao cach dién va 1o1.

Céc ddy dan ma két thuc bang cac dau cuc loai dinh vit kep s& dugc lam
cho phu hgp véi cac éng nbi dé bao vé day dan chdng lai su pha hoai.
Nhitng noi dau cuc duge lam phtt hop bang céc dia chiu luc s& khong can
dung céc dng ndi va cac dau day s& dugc dé tran. Cac dau dinh vit bi chon
ren sé& bi loai bo.

Céc 16p thép boc ctia cac céap luc cao thé, ha thé va cap diéu khién s& duoc
ndi dAt & ca 2 ddu ctia cap.
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5.4.4.

5.4.5.

5.4.6.

5.4.7.

MANG PIEN

Méng d& cap phai la loai tole xoi 16, day 1,4-2.0mm, canh cubn mép va nhung
kém (hodc son tinh dién) toan bd. Mang dd cap dugc 1ap vao san, da cta két cau
xdy dung bing céc cay ti ren trang kém c6 duong kinh khong nhé hon 6mm,
hodc bang thép goc trang kém 1ap vao tuong hodc trén san nha.

Gi4 do mang phai c6 khoang cach twong ung voi sb luong day va cd ddy chta
trong d6, tuy nhién khoang cch nay thuong 16n hon 1,2m.

Céap duoc dat trén mang sau khi da 1ip dit mang xong, ddy cap cling phai ¢6
khoang céach véi nhau daé thong gi6. Céc day cap phai duoc phan thanh nhém
theo mach dién va dugc c¢b dinh ting s¢i véi khoang cach khong 16n hon 2m
cho vi tri ngang va 1m cho vi tri ding.

CAN BANG MACH DIEN

Nha thau thi cong hé théng dién phéi cung cAp day du thong s& cho Giam déc
du 4n dé kiém tra lai sy phan tai trén ba pha, ddm bao su can bang mach sau khi
dong dién.

Do viéc tranh sut ap, Nha thau thi cong hé théng dién phai lap thiét bi sao cho
gén ngudn nhat, néu chi tiéu nay khong dat duoc ngoai hién truong, Nha thau
thi cong hé théng dién phai bdo cdo v6i Gidm ddc du an va tu van gidm sat dé
¢6 dugc chi dan thich hop.

NOI PANG THE

Day nbi ding thé chinh phai lam bang dong va phai nbi tAt c4 moi bé mat dan
dién cua hé dién trong toa nha dén dAu néi dAt chinh cia hé thong.

Céc day ding thé chinh pha1 ndi tht ca cac bé mit dan dién cla cac hé khong
phal 12 hé dién bang kep ddng. Cac dién tich t1ep xtc phai sach va khong c6 céc
chét dan dién kém nhu: md, son v.v. trude khi lap kep vao.

Tiét dién cua day dan dang thé chinh khong dugc nho hon phan nita tiét dién
day dat c6 lién quan ctia hé thong.

DAY DAN BAO VE

Cac day dan bao vé co thé 1a mot day rleng r€ cla cap, c6 thé 1a vo boc bing
kim loai hodc 16p gidp béao vé ctia cap, ¢6 thé 1a thanh phan cta cap nhu day dan
dién, hop dung day, hodc vé boc bang kim loai cta hé di day. Ong nhung, éng
PVC, céc phan din dién 10 ra cia thiét bi khong thé coi 1a thanh phén ctia day
dan bao vé.

1-301 v6i mdi 6 cam, pha1 ¢ mdt day dan bao vé riéng nbi véi diém ndi dét cia
4 cAm va diém nay nam bén trong vo 6 cam.

Phai c6 mot chd co the tlep can dugc dé thao day din bao vé ra khoi hé tlep dat
chinh hodc cac coc tlep dAt cho muc dich tht nghiém va do dac dién tré tiép dat.
Khoéng dugc dat dao c4t trén day dan bao vé.
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3:D

5.5.1.

3.3.2.

5.5.3.

5.5.4.

Tét ca moi day cap dung lam day dan bao vé, ké ca day tiép dat, day ding thé
chinh, day dang thé phy, day dan bao vé ddu duoc dinh dang bang mau “xanh
14 va vang”.

Céc thanh din duoc dung nhu day dan bao vé phal dugc dinh dang bang cach
déan bang keo, boc nilon, hodc son v6i hai mau * ‘ xanh 14 va vang”.

Tlet dién cua day dan bao vé, khong ké day dang thé, phal da dé chiu dugc dong
ngéan mach. Khi day dan bao vé khong phal 1a thanh phan cta céap, khong dugc
chtra dung trong ng sat, mang, hop bing sit thi tiét dién cuia n6 phéi khong nho
hon 2.5mm?. Néu mét soi céap riéng r& duoc dung nhu la déy dan bao vé thi cap
d6 phai dugc boc PVC ngoai trir khi tiét dién ctia nd l6n hon 6mm?. Khi cac vo
kim loai cta cap dugc dung nhu la day din bao vé, tiét dién ctia n6 phai bang
tiét dién cta day ddng qui ra tuong duong.

CHI DAN KY THUAT HE THONG CAP DIEN
KIEM TRA CONG TRUONG

Céc nha du thau phai kiém tra tmh trang cdng trudng trude khi d¢ trinh hd so
thau. Viéc kiém tra cong trudng cin dugc x4c nhan va dé trinh trong hd so thau

PAC TINH KY THUAT VA BAN VE
Ban vé& s& dugc tham khdo cung v6i quy pham k¥ thudt nay

Quy pham k¥ thuat va ban v& bd sung 1dn nhau. Moi cdng viéc du dugc qui dinh
trong quy pham ky thuat ma khong duoc thé hién trén ban v& hodc nguoc lai
cling phai dugc tién hanh tron ven.

Céc ban vé& duoc coi 1a gin dung va chi ¢6 tinh so dd. Kich thugc thuc té s& do
nha thau thuc hién tai cong trinh.

Nha thau chiu trach nhiém xac dinh cac thlet bi cu thé phai vira van V61 Vi tri

lap dat va cung phal chira chd cho cac yéu ciu bao tri va nhiing yéu cau khéc c6
lién quan dén viéc lap dat.

CAC MAU THUAN VA THIEU SOT

Khi trén ban v& hodc trong quy pham k¥ thut ¢6 nhing mau thuin hoc thiéu
sot, Nha thau phai lién hé voi Quan ly Dy an va Nha Tu van dé c6 phuong 4n
g1a1 quyét truéce khi dé trinh hd so thau. Céc Van d& néu trén s& dugc Nha Tu
van giai quyét bang van ban. Moi su stra dbi vé quy pham k¥ thuét khong thé
hién trén vin ban déu khong c6 gia tri

THIET BI VA CONG VIEC BAO HANH

Nha thau c6 trach nhiém bao hanh nhu sau:

Céc thiét bi do nha thiu cung cp -loai hién dai nhét, ding thiét ké va dii cong
suét

Céc thiét bi lap dat phai dugc thé hién trén ban vé& v4i nhitng khodng trbng phu
hop v6i hoat dong cua no cling nhu viée duy tu, bao dudng
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5.5.5.

5.5.6.

Céc thiét bi cung cdp nang luong nho nhét tai cac vi tri ghi trong Quy pham k¥
thuat hodc trén ban v€

Nha thau ¢6 trach nhiém vé& moi thong sb cai dat cia c4c trang thiét bi diéu khién
nhim bao dam céc yéu cau va diéu kién hoat dong

YEU CAU VE BAN VE DO NHA THAU PE TRINH

Truéc khi tién hanh cong viéc, Nha thau thi cong hé thong dién phai d¢ trinh
cho Gidm dbc du 4n duyét ban vé& trién khai thi cdng, gom co:

= So dd nguyén ly

= Céc mit bing (i 18 tbi thiéu 1/100)

= Céc mit cit va mat dang (ti 18 t6i thiéu 1/50)

» Cac bang chi tiét va danh sach (ti 1& téi thiu 1/25)

= Céc bang v& phdi hop vi tri lap dit cua cac hé thong v6i nhau, tranh cac hé
thdng khi lap dat bi dung va khong thé lap dat (i 16 t61 thiéu 1/100)

Néi chung , ban vé trién khai thi cong phai phtt hop véi ban ve thiét ké cung véi
chi din ky thuét kém theo ddy va phai cép nhat voi cac chi din cua Gidm dbc
du 4n khi c6 phét sinh.

Trude khi ché tao hodc lip dat, Nha thau thi cong hé théng dién phai dé trinh
cho Giam dbc du an duyét cac ban vé trién khai thi cong v&i day du chi tiét clia
thiét bi cung v6i phuong phap ga do, lap dat. Quy dinh nay khong dp dung cho
thiét bi chuén va thiét bi diéu khién hoic c4c muc tuong tu vi ching da dugc
quy dinh tir khi nhép hang. Khi nao cac cong viéc xay dung bi anh hudng bdi
ban v& trién khai thi cong thi Nha thau thi cong hé théng dién phai dé trinh cho
Nha thu x4y dung truge do 6 tuan.

Nha thau thi cong hé thong dién ciing can pha1 dé trinh cac ban v& chi tiét riéng
1¢ vé xay dung cho Nha thau xdy dung neu phan xay d6 ¢6 lién quan t6i cong
viéc ctia minh. Céc ban v& d6 can bao gbm, nhung khong gidi han, nhu sau:

= Mit bing diy di cta hé day cap nguon c6 ghi rd kich thude, vi tri, co, té, gia
do, khép gidn no, cac chd ddu ndi trén subt chiéu dai cia doan cép ngudn.

= Day di so ) nguy€n ly ctia cac hé diéu khién cta céc ta dién c6 ghi chu rd
dic tinh cua cac thiét bi dugc st dung.

= Ban vé chi tiét ghi ddy dt kich thudc cho bén xdy dung va cac cdng viéc cho
bén khéc 6 lién quan dén hé dién & chi 16 vi tri chinh x4c, s6 lugng va kich
thudec.

BAN VE HOAN CONG

Ngay khi tién hanh thi cong, nha thau phai cir hoa vién luu gitt moi thay d6i so
v6i hop dong va ban V& thi cong, ddng thoi danh du cac thay d6i d6 chinh xac

nhu thuc té lap dat.
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5.5.7.

5.5.8.

Trong sudt qué trinh thi céng, nha thau phai trinh cho Tu vén giam sat phé duyét
ban vé& trong d6 chi rd thuc té 14p dat, va glri cho cac bd phan ¢6 lién quan. Ngoai
ra, nha thu ciing phai cung clp cac biéu dd, bang liét ké thiét bi, duong dng,
phu kién va moi thong tin chinh xac lién quan dén thuc té lap dat.

Nha thiu cin luu gift ban sao cac ban v& hoan cong va cac bang ké ndi trén dé

st dung trong qué trinh stra chita sai sot, hoan thién cdng trinh.

SU KHONG CHUAN XAC CUA THIET B]

= Kich thude va cong sudt, thong s6 ky thuat cua thiét bi da chi dinh 16 trén
ban vé phai phu hop véi s6 liéu do nha san xuit cung cap. Truong hop nha
thau céy giinh str dung loai thiét bi khéc S0 v&i ban vé hodc tai liéu k¥ thuét
ctia hop ddng thi phai giri van ban dén tu van giam sat va chd phé duyét trude

PONG GOI, LUU KHO VA BAO QUAN

Tét c& cac vat liu, thiét bi, linh kién va phu ting phai dugc giao t6i cong truong
trong tinh trang m&i, dong goi thich hop @& tranh hu hong, nhiém ban hodc cong
vénh, gay bé hodc két cau bi yéu di do nang chuyén, do tdc dong ctia thoi tiét va
trong chirng muc co thé duoc ching phai dugc giir trong kién hodc trong 16p
bao che dugc duyét cho téi khi str dung. BAt ky hang muc nao bi hu hong trong
qua trinh ché tao hodc trong khi van chuyén hoic & tai hién truong trong khi luu
kho hoc trong khi 1ép dat déu bj thai bo va duoc thay thé ma khong tinh thém
chi phi cho Chu dau tu hoic cho cac nha thau khéc, ngoai trir truong hop hu
héng gy nén boi ho.

Truong hop vat tu, thiét bi dugc nhap tir nudc ngoai, yéu cau:

= Dong gi, bao bi phéi phu hop, an toan, ddc biét luuy diéu kién thoi thiét khi
véan chuyén va khi dén noi.khi thyuc hién.

= Phai dung ma quéc té duoc chap nhan dé hudéng dan cho tiéu chuén dong goi
yéu cau. Cac bé mit nhan va sdng phai dugc phtt mot 16p bao vé chong tray
phu hop.

= Khi g&i hang, mdi kién hang phai c6 bo hd so diy di “packing list” va “bill
of lading” c6 ghi day du céc ddc diém cta kién hang cung voi kich thudc,
trong luong, ndi dung va gia tri gan ding ctia moi kién, b ho so phai duoc
lam thanh 2 ban giao cho Ban quan ly du 4n hogc Chu dau tu.

Khi hang ho4 bj tra lai do vi pham quy dinh cua Yéu cau ky thuét hodc do Hop

ddng, Nha thau thi cong hé thong dién, sau khi nhén dugc van ban cia Ban quan

ly du 4n, phai di chuyén céc kién hang do ra khoi khu vuc khui hang.

Chu dau tu khong chiu trach nhiém vé nhiing mAt mat, hodc s& tra lai kién hang,
hodc vat tu néu Nha thau thi cong hé théng dién khong tap két hang dung quy
dinh ctia Ban quéan ly du én hodc cua Nha thau xay dung.

Nha thau thi cong hé théng dién phai dung vat liéu bao vé dé che, boc céc vat
liéu, linh kién hodc phu ting dé bao vé ching sau khi 1dp dat. Trudong hop Nha
thiu thi cong hé thdng dién khong lam thé, néu xay ra hu hong mot phén hay
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5.6.
5.6.1.

5.6.2.

5.6.3.

toan bd cho bat ky vat liéu, thiét bi, linh kién hodc phu tung nao, Nha thau thi

cong hé thong dién phai thay moéi ma khong duoc tinh chi phi.

Nha thiu dién can luu y céc diéu sau:

= Nha thiu dién phai chiu trach nhiém v& viéc van chuyén va bbc do day cap
dién t6i cong trudng. DAy cap dién phai nguyén cudn, mdi, c6 bién phap bao
vé chdng 4m va va cham co hoc va phai con nguyén nhan hiéu cta nha ché
tao. Trudong hop dic biét c6 thé dung ddy con lai trong cudn nhung phai co
x4c nhan dic biét bang van ban ctia Gidm doc du an.

= Phai c6 bién phap chéng 4m c6 higu qué ddi voi busbar, thiét bi dén trong khi
va sau khi lap dit cho t6i ban giao cho Chu déu tu.

= Nha thau thi cong hé thdng dién phai théo va di chuyén tit ca céc bao che
tam ra khoi cong truong.

CAC YEU CAU VE VAN HANH, THU NGHIEM

YEU CAU CHUNG

Nha thiu chiu trach nhiém l&p dat, thi nghiém va nghiém thu tét ca thiét bi da

cung cip theo yéu cau ky thudt, thong so k¥ thuat , tiéu chuan qudc té va tiéu

chuan Viét Nam.

THI CONG VA LAP PAT
Nha thiu c6 nghia vu thi cong, giam sat cong trinh x&y dung va chay thu:

Trudc khi tién hanh lip dat, Nha thdu phai cung cp bang ké hoach toan dién vé

quéan ly cong téc thi cong va lap dit tai cong truong doi voi cong tac lap dat sao

cho phu hop véi cac chinh sach va lut hién hanh, pht hop véi ké hoach quan

Iy an toan, strc khoé va méi truong cua Nha thau. ChAm nhat 1a 15 ngay trudc

khi khoi cong, Nha thau phai chuan bi va ndp cdc ké hoach d6 cho Chu déu tu.

Nha thau ciing s& cap cho Chu dau tu 01 bdo cdo danh gia va tai liéu thich hop

v& hd so an toan ddi véi cac Nha thau phu duoc phép thuc hién cdc cong viéc

tai cong truong.

Nha thau phai cung cAp tat ca cdc tién ich can thiét trong qué trinh thi cong va

1ap dat, bao gom nhung khong giéi han nhu dién, nudc, nha vé sinh, nhién li€u

va thong tin lién lac. Nha théu chiu trdch nhiém v€ tat ca cdc chi phi lién quan

dén nang luc thi cong.

HOAN THIEN PHAN CO KHI VA PHAN DIEN

Hoan thién phan co va phan dién c6 nghia 1a:

= Lép céc thiét bi ctia hé théng DPMT mai nha theo thiét ké, ké ca cac yéu cau
can thiét vé& diéu khién va dau noi dé san xuat dién nang.

= Kiém tra tit ca cac hé théng dién coOn tdn tai va dam bao ching san sang dé
van hanh.

« Hoan thién tit ca céc thi nghiém su b tiép dia, thir nghiém tinh lién tyc cua
dong dién va hoan thién céac hi¢u chinh, thir nghiém phan co khi.
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5.6.4.

5.6.4.1.

5.6.4.2.

5.6.4.3.

» T4t ca cac thiét bi déu véan hanh duoc va da duoc hiéu chuin theo cac tiéu
chuin va huéng dan cta nha san xudt va da duoc kiém tra mach vong néu c6
thé.

PAM BAO CHAT LUQONG/KIEM SOAT CHAT LUQNG (QA/QC) VA
THU TUC NGHIEM THU HE THONG PIEN MAT TROI MAI NHA

Budce 1 - QA/QC

Khong qua 45 ngay ké tir khi thuc hién hop dong, Nha thau chiu trach nhiém
ndp cho Chu dAu tu 01 ban sao ké hoach QA/QC dé Chu dau tu xem xét va gop
y. Hé théng PMT mai nha s& dugc quéan ly theo chuong trinh nay.

Chuong trinh QA/QC s€ bao gbm céc qua trinh va cac hé théng sau:
. Shp xép c4c thanh din va ong cap
. Thi nghiém va d6 bé tong
. Thi nghiém céch dién cho tit c& cac ddy dan

. Thir nghiém phén co khi - két cdu gid do

1
2
3
4
5. Thtr nghiém céc bg inverter, may bién ap, RMU...
6. Po mach m& ngudn PV - VOC tai céc ti d4u ndi

7. Thi nghiém cau chi

8. TAt ca céc kiém tra truc quan

9. Thi nghiém tinh lién tuc cta tiép dia

10.Thi nghiém dién tr& dét

11.Kiém tra module PV va c4c tai liéu cua nha san xuét dbi V,(')’i céc thi nghiém
tai cong truomg theo cdc chuong trinh hién c6 cta nha san xuat

12.Thir tu pha cac bd inverter va tuong thich v6i vi€e st dung

14.Cai dat ro le tai diém ddu ndi voi Chu dau tu

15.Céc qué trinh khac do Nha thau quy dinh

Buéc 2 - Lip dit va thi nghiém

Tht ¢4 cong tac lap dat va thi nghiém tai hién truong sé dugc giam sat, chung
kién va 14p bién ban boi dai dlen ctia nha thdu. Chu dau tu s& quan sat va ching
kién qua trinh QA/QC khi can thiét va tuy nghi. K§ su ¢ tham quyen cta Nha

thau phai ghi ngdy va ky vao tai liéu ching minh hoan thanh va nghiém thu cac
budce thtr nghiém QA/QC tai cong truong.

Buéc 3 - Chay thir va khéi dong

Nha thau chiu trach nhiém cung cép ké hoach chay thr va khoi dong du kién
cta hé théng BPMT mai nha.

Nha thau phdi ho*p v6i Chu déu tu xay dung mot ké hoach chay thu hop ly bao
gdm cac budc kiém tra va khoi dong. Cong viéc nay s€ dam bao rang cic hé
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5.6.4.4.

théng dugc kich hoat an toan vé ngudi va thiét bi, dam bao rang cac cong viéc
ctia nha thau da dugc hoan thanh va pht hop voi tai li€u hop déng va rang cac
hé théng duoc van hanh theo yéu clu clia cac tai liéu hop dbéng va sin sang de
ban giao cho Chu dau tu dé phé duyét.

Khi viéc xdy dung va lap dat cac he théng gan nhu hoan thanh, Nha thau cén
chuén bi danh muc céc cong VleC cAn hoan tt va thuc hién kiém tra tong thé
cong trinh d4 hoan thanh 14n cudi, kiém tra cac hé thong va cac hé théng phu;
khoi dong, thir nghiém va ban giao cac hé théng.

Céc thu tuc chay thir va thi nghiém nghiém thu lan cudi duoc duyét tdi thiéu
phai bao gdm:

1. K& hoach an toan trong qua trinh khdi dong chay thu

2. Ra soét tit ca cac thtr nghiém QA/QC phia DC va AC cua céc Inverter

3. Quy trinh khoi dong hé théng PMT mai nha cu thé, ké ca cac trinh tu dong
cat

4. Chéc chin ring viéc thir nghiém va kich hoat cac Inverter phu hop vOi cac

quy trmh duoc khuyén nghi clia nha san xuét; chi y dién 4p lam viéc; va xéc
nhan rang cac inverter van hanh nhu mong doi.

5. Khi 4nh ndng mat troi & muic cao nhAt va it nhit sau 15 phut van hanh, ghi
chép lai dir liéu vén hanh cua hé thong DMT mai nha, nhung khong giéi han &
cac dit liu sau: MWAC, MWDC, VDC, VAC, IDC, IAC...

6. Thtr nghiém hé thdng diéu khién va gidm sét dé chén chén rang ching van
hanh mot cach tin cdy.

7. Tht nghiém hé thong thong tin lién lac phuc vu gidm sat bén ngoai.

9. Co quy trinh cu thé dé d4u ndi va khéi dong cung véi ludi dién

10.C6 cac tai liéu bang vin ban vé quy trinh chay thir va khéi dong thanh cong
11.Nha thiu thong béo bing van ban cho Chu ddu tu ring da hoan thanh thur
nghiém nghiém thu va da chay thu.

Khi két thuc viée kich hoat va khoi dong thanh cong thi hé théng PMT mai nha
s& duoc xem la ¢6 thé van hanh duoc. Ké ti€p, s& chuyén sang giai doan vén
hanh thtr va sau do la thir nghiém cong suét.

Buéc 4 - Giai doan vin hanh thir

Sau khi hoan thanh cong tac khoi dong va chay thu, Nha thau co toi da 45 ngay
dé xt ly cc van dé lién quan. Trong khoang thoi gian nay, Nha thau s& pha1
tién hanh dao tao cho 01 nhém k¥ su vén hanh va stra chita do Chu dau tu bd
tri. Sau khi thuc hién thanh cong giai doan van hanh tht, Nha thau c6 trach
nhiém thuc hién quy trinh thtr nghiém cong suat dé kiém tra san luong dinh
mitc. Khong bit budc Nha thau phai str dung t6i da 45 ngay, co6 thé giam thoi
gian.
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5.6.4.5.

5.6.4.6.

Budce 5 - Hoan thanh co ban cong trinh

Sau khi Cha diu tu hai long véi két qua khéi dong va chay thir thi hé théng
PMT mai nha dugc coi nhu 1a hoan thanh co ban. Pé chung minh 1a d& hoan
thanh co ban cong trinh, Nha thau phai:

a. Chay thu cac hé théng hoan thién, phu hop véi cac thir nghiém dé x4c minh
rang:
1. Hé théng c6 thé van hanh & tAt ca cdc muc/ché do véan hanh theo cac hudng

dan van hanh, lut 4p dung, cac ti€u chuén ap dung, gidy phép 4p dung, cac kinh
nghiém thuc té mot cach than trong va cac yéu cau cua van ban hop dong.

2. Hé théng PMT mai nha hoat dong nhu mong doi.

b. Bé&i vi Hé théng PMT méi nha va tAt ca cac hang muc thiét bi va céc sira doi
tai cong truong duoc thiét k&, ché tao, lip dat, hiéu chudn va thir nghiém phu
h0’p v6i cac tiéu chudn da cong bd (V01 thoi gian cu thé) duoc liét ké trong yéu
cau k¥ thuat nay; cho nén, Nha thau pha1 théng bao cho Chu dau tu vé bat ky
tleu chuin ctia céc cong tac nay mau thudn nhau va thong bao cho Chi diu tu
vé cach thirc dé g1a1 quyét su khong nhét quan do6 nham pht hop véi céc tiéu
chuén d3 cong bé.

d. Nha thau phai cung cip cho Chu dau tu 01 tai liéu khoi déng phu hop voi
quy trinh khéi dong ctia hé théng PMT mai nha.

e. Nha thiu phai tién hanh dao tao va ndp cdc tai liéu theo y€u cau de dap tng
céc yéu cau vé hoan thanh co ban cong trinh.

f. Trong vong 45 ngdy trude khi hoan thanh cong trinh vé co ban, Nha thau
phai hoan thanh viéc dao tao van hanh va bao tri cho Chu dau tu.

Buéc 6 - Giai doan hoan thién cudi ciing

Sau khi hoan thanh co ban, Nha thau phai hoan thanh tit ca cac hang muc trong
danh muc c4c céng viéc can lam; giéi phong, 1am sach va don dep hién truong;
ndp tat ca cac ban vé& hoan cong, so tay hudng din van hanh va bao tri; danh
muc thiét bi du phong; hoan thanh V1ec dao tao; giao tat ca cac thiét bi du phong
dén cong truong va chuyén tét ca glay phép cho Chu dau tu. Trudc khi dé trinh
y8u ciu cip ching nhén nghiém thu ]An cudi, Nha thiu phai thuc hién cac cong
viéc nhung khong gidi han sau day:

a. Xac dinh cac hang muc nim trong danh muc cac cong viéc can lam va thoi
han hoan thanh. Sau ngay nghiém thu 14n cudi, Nha thau phai hoan thanh céc
hang muc néu trén theo ding céc tiéu chuén dugc mo ta trong tal liéu nay mot
cach nhanh nht c6 thé. Nha thau phai phéi hop v6i Chi dAu tu v& viée tiép tuc
dén hién truong.

b. Tién hanh don dep tai hién truong 1dn cudi.

c. Théo d& tht ca ca céc thiét bi ciia Nha thiu ra khoi cong trudng (trir thiét bi,
vt tu va vat liéu can thiét hodc hitu ich cho vi€c van hanh ho#c bao tri cia Hé
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1y

2)

théng PMT mai nha va cac trang thiét bi, vat tu va vat liéu do Chu dau tu chi
dinh d lai hién truong cho dén khi hoan thanh).

d. Thao d& va di chuyén tit ca cong trinh thi cong tam tai cong truodng duoc xay
dung béi Nha thau hodc cac Nha thau phu va khoi phuc hién trang cho cac khu
vuc do6 nhu ban dau.

e. Loai bo tat ca cac phé thai, rac thai va chét nguy hiém tir va xung quanh khu
vuc cong truong va xt ly chung theo céc quy dinh cua dia phuong va nha nudec.
f. Cung cép cho Chu dAu tu ban sao clia tit ca cac hudng din van hanh va bdo
dudng, cac chung nhédn bao hanh cua Hé théng PMT mai nha.

g. Cung cAp tai liéu hoan cong khi hoan thanh.
h. Hoan thanh céc thir nghiém hiéu suét tudn thu cac quy trinh thtr nghiém dién
ning va cac thong s6 dam bao cua H¢ thong DMT mai nha.
i. DPap ung cac yéu cau duoc liét ké dudi day
Yéu ciu ddi véi giai doan hoan thién cudi cung

Hoan thién 1an cubi dugc xem 1a dé xdy ra chi khi tht ca nhitng diéu sau day
da duoc thuc hién:
a. Nha thiu da hoan thanh co ban cong trinh.
b. Chu dau tu dd nhan cdc ban v& "hoan cong" theo yéu cAu cua cac diéu khoan
cia Hop dong.
c. Chu dAu tu d nhan dugc tat ca cac phan mém, mét khiu, céac tap tin va cac
tai liéu c6 thé chinh sira nhu yéu cdu dé phuc vu van hanh 6n dinh trong thoi
gian dai.
d. Danh muc céac cong viéc can hoan thanh da duoc thuc hién théa man yéu cau
cua Chu dau tu.
e. Nha thau da ndp cac tai liéu cap nhat 14n cudi, da cép c4c tai liéu, chiang chi
khac theo yéu cau ctia Chu dau tu, phu hop véi céc ludt ap dung.
£ Nha thiu d3 tra cho Chu ddu tu tit ca cac khoan tién phai tra theo Hop dong
nay va khong cé tranh chép; va
¢. Nha thiu d& giri cho Chu déu tu 01 Thong bao hoan thién cubi cung cho biét
rang tat ca cac diéu kién trudc d6 da duge dap ung.
Quy trinh hoan thién cudi cing
Khi Nha thdu chic chén réng da thyc hién xong cac hang muc hoan thanh cudi
cung thi phai gm cho Chu dau tu 01 thong bao vé viéc hoan thanh d6. Thong
bao nay s€ bao gom 01 bao céo co6 form phu hop dugce Chu dau tu chap thuan
va phai ddy du vé ndi dung dé thuc day Chu dAu tu ddng y ring Nha thiu da
hoan thanh cdc hang muc hoan thanh cudi ciing ctia du &n. Trong vong 20 ngay

sau khi nhan dugc thong béo, Chu dau tu phai: (a) Phé duyeét thong béo do dé
thé hién rang Chu dAu tu da chip nhén viéc hoan thanh cudi cing ciia Nha thau;
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3)

4)

S)

5.6.5.

5.6.6.

5.6.6.1.

hoac (b) néu co ly do chinh dang dé lam nhu vay, hay thong bdo cho Nha thau
bang vin ban rang viéc hoan thanh cudi cing la chua dat, ghi cu thé cac ly do.
Néu Cht diu tu c6 giri thong béo theo khoan (b) néu trén thi Nha thau phai
nhanh chong thuc hién cac hanh dong, ké ca thuc hién cac cong viéc phat sinh
dé sém duogc cap ching nhan hoan thanh va sau khi Nha thau hoan thanh cac
hanh dong khac phuc, can gui cho Chu dau tu 01 ban thong bao sira d6i vé viéc
hoan thanh cudi cung. Qua trinh nay s& duoc lap di lap lai cho dén khi hoan
thanh. Néu khi Cht dau tu nhan duoc thong bao Nha thau gii ma khong phéan
hdi trong thoi gian quy dinh ¢ trén thi coi nhu la Chu dAu tu da doéng y. Muc
dich cta théa thuin nay chinh la: ngay hoan thanh cubi cung chinh la ngay ma
Nha thau giri cho Chu dAu tu thong bao vé hoan thanh cudi cling va cudi cung
Chu dau tu cling d3 chép nhan hoic dugc cho 1a da chap nhan (hodc can ct theo
quyét dinh cudi cung trong thu tuc giai quyet tranh chép, pha1 chép nhan). Moi
tranh chap lién quan dén su ton tai hodc khic phuc céc thiéu sot s& duoc giai
quyét theo muc Piéu kién riéng cua hop ddng. Cham nhét 60 ngay sau ngay
hoan thanh co ban céng trinh thi phai thuc hién xong cac hang muc hoan thanh
cubi cling.

Thir nghiém sén lwong dién

Hé thdng DMT mai nha s& phai trai qua mot cude thur nghiém hiéu suét san
luong dlen bat dau tr sau ngay hoan thanh co ban va dén khi két thuc ngay hoan
thanh cubi cing. Thi nghlem nay s& dugc hoan thanh phu hop vdi cac phuong
phép, gia dinh, ti€u chuén, thu tuc, duong cong diéu chinh va cac yéu cau khac.

Hoan thanh thir nghiém san lwong dién

Thtr nghiém hiéu sut san luong dién duoc coi 12 d4 hoan thanh khi cac thur
nghiém nay dugc hoan thanh phu hop véi quy trinh th nghlem hiéu suét san
luong dién va khi Nha thau chung minh la da dap ung céc thong s& dam bao san
lugng dién va dén bu thiét hai ddy du cdc thong s6 dam bao san lugng dién.

X4c nhin hoan thanh thir nghiém hiéu suit phat dién

Ngay sau khi hoan thanh thir nghiém hiéu suét san luong dién, Chu dau tu sé
ban hanh 01 théng bao vé két qua thit nghiém hiéu sudt san luong dién.

Sau khi Chu déu tu déng y, Hé théng DPMT mai nha duoc coi 1a hoan thanh.
VAN HANH HE THONG PMT MAI NHA

Poi van hanh va bao tri cia Nha thiu s& lam viéc theo yéu cau ctia Chu dau tu,
it nhat 01 k¥ su dién tu’/ky su dién s& ¢ lai cong truong. Sau giai doan vén hanh
va béo tri, Nha thau s& ho trg ky thuat 24h/7 trong vong 48 gid nhan vién ky
thuat ctia Nha thiu s& dén cong trudng néu hd tro k¥ thuét tir xa khong thuc hién
duoc. Can ctr cac héng hoc va tinh hinh tai hién truong, Nha thau phai thay thé
thiét bi trong vong 7-15 ngay theo théa thuén.

SO TAY VAN HANH - BAO TRI VA PAO TAO

Tai liéu, phan mém
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5.6.6.2.

Nha thau ch1u trach nhiém cung cip cho Chu dAu tu tt ca cac phan mém, sb tay
va/hodc cAm nang (dudi dang file dién tir ¢ thé in duoc) dang ddc 1ap hodc
chung, cung cap cic hudng dan van hanh va bao tri (bao gom bang kiém ké cac
dung cu, phu ting du phong va ban ké chi tiét c6 hudng dan sap theo thur tu)
cho cac th1et bi chinh va hé thong cua Hé thong PMT mai nha. Danh muc s6
tay va cAm nang nay s& do Nha thdu cung cap theo su théng nhét v6i Chu dau
tu.

S6 tay

Nha thau s& cung cp cho Chu dau tu sau (6) ban sao va (01) ban sao dién tir cO
thé chinh stra duoc cua tit ca cdc s6 tay huéng dan st dung.

Céc cudn s6 tay hudng dan st dung dugc trinh bay trén kho gidy Ad chuén. Cac
ban v& va tién do duoc cung cap nhu la mot phan cua sd tay huong dan dugc
trinh bay trén khé gidy A4 hodc A3. MOdi cubdn sd tay huong dén s& duoc tap
hop va dat trong cac bia kep cong chéc chin dé sir dung truc tiép. T4t ca tai liéu,
minh hoa, yéu cau k¥ thuat, bang dit liéu thiét bi, ban V&, huéng dan van hanh
va bao tri pha1 béng tiéng Anh. Tét ca tai liéu, minh hoa, yéu cau ky thuat, bang
dit liéu thiét bi, ban v&, hudng dan van hanh va bao tri phdi bing tiéng Anh. Uu
tién st dung hé thong do ludng qudc té SI (The International System of Units)
cho cac tai liéu; néu stir dung hé do luong khéac (vi du hé thong do luong cua
nudc Anh) th1 phai ghi rd hé théng do luong dugce sur dung. M&i cudn s6 tay
huong dan can co bang muc luc, bia trudc, nhin bén bén canh va c6 nhén dan
gidy va phéi thdng nhét vé dinh dang.

Bén sao dién tir ctia cac sé tay huéng dan sé& duoc sdp xép trong cdc folder phu
hop voi1 cac nhan dan gidy trong s6 tay huéng dan str-dung. Cac ban 520 dién tu
clia cc so tay huong dan lap dat van hanh va bao tri s&€ dugc sip xép nhu sau:
Cac thong tin tong quat nhét sdp vao thu muc trén cung va cac thong t1n cu thé
s& dugc sép trong thu muc dudi cung. Céc folder ¢ trén cing bao gbm 01 tai
liéu chira 01 thu muc cua céc the muc con md ta ndi dung ctia mdi thu muc con.
Ban sao dién tur cac so tay huéng dan lap dat, van hanh va bao tri phai dugc sap
xép theo du an, hé théng, hé thong con, thiét b1 va linh kién. S6 tay huéng dan
dang dién tr clia cac nha san xuét hodc nha cap hang s& duoc giao theo céc file
riéng 1€. Nha thau khong duoc tron hodc gbp céc tap tin da chp ctia nha san Xudt
va nha cip hang c6 chua s6 tay huéng dan st dung.

Céc s6 tay huéng dan dugc cAp s& bao gbm:

1. S tay thiét ké:

S4 tay thiét ké gobm céc noi dung sau:

a. Danh muc ban v&, ban v& va cac yéu cau k§ thuat, don vi do va dinh dang
b. Danh muc hé théng va hé théng danh sb thiét bi

Danh sach cac ban v& ap dung

SRS

Yéu chu thiét ké hé thong
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e. Mo ta hé thong va thiét bi

£ Danh muc thiét bi theo tirng muc, yéu cAu vé hiéu suit va yéu cau k¥ thuét.
g. Dit lidu hiéu suét tong thé

2. 86 tay huéng dan khéi dong, vén hanh va shutdown cho He théng PMT méi

nha, ké ca cac quy trinh hoan thién Va day du phuc vu kiém tra, khoi dong va
thir nghiém du 4n va tb1 thiéu bao gom cac ndi dung sau:

a. Quy trinh khoi dong va tat may

b. Lich trinh khoi dOng

c. So db td chirc khéi dong

d. C4c thu tuc hanh chinh

e. Céc bang sd ligu

f. Quy trinh tht nghiém dbi VOI tAt ca tht nghiém can thiét hoan thién phan co
va phan dién va nghiém thu cudi cling.

g. Trinh ty va thu tuc ban giao

h. Thu tuc ddm bao khoang cach an toan

i. Ma tran phan dinh trach nhiém cdng viéc

3. Sb tay hudng dan lap dit, van hanh va bao dudng thiét bi, ké cé céc thong tin
thong dugc cung cép cho céc thiét bi va/hodc cho cac hé théng nhu sau:

a. Quy trinh khoi dong va shutdown hé thong hogc thiét bi

b. Mo ta/tiéu chi thiét ké ciia timg hang muc thiét bi

c. Thong tin trén nameplate va ma dat hang dbi voi timg hang muc thiét bi va
linh kién ctia ching

d. Céc quy trinh van hanh va cac huong dan chay thir, khéi dong, lam viéc binh

thuong, shutdown, standby, dung khén cép va cac khuyén c4o an toan d6i véi
tiung hang muc thiét bi hogc cac hé thong,

e. Danh muc céc diéu kién tién quyet dé khoi dong
f Pham vi bién dong hé thong cho phép

g. Gi6i han véan hanh va cac nguy co d6i voi tht ca cac thiét bi va cac hé thong,
ké ca cac diém dit trip/alarm cho tAt ca cac thiét bi.

h. Yéu ciu vé thi nghiém va kiém tra

i. Anh huéng ctia viéc mét ngudn

i. Sai sé cho phép dbi véi cic bién dong tan s6 phat dién

k. Céac bang sd liu thiét ké va dic tinh hoan th1en théng sb ky thuat va duong

cong thuc hién cho tAt ca céc thiét bi bao gdm sb liéu thir nghiém va cac duong
cong thuc nghiém
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5.6.6.3.

]. Tién dd bao tri du phong va cac huéng dan bao tri thiét bi ké ca cac tiéu
chuén va céc khuyén cdo vé an toan dac biét

m. Quy trinh thao/ldp thiét bi két hop v6i cdc thi nghiém va kiém tra c6 lién
quan trudc khi dua thiét bi vao vén hanh.

n. Céc ban v& lap rap chi tiét dé bd sung vao céac quy trinh lap rap d3 dé cép &
trén ké ca danh muc cac bd phan va ma hi€u dé dat hang thay thé.

0. Quy trinh vé sinh.
p. Thong s6 ky thuét d6i véi khi ga, hoa chit, dung moi hay chét bdi tron

q. Ban vé thé hién khoang trong dé phuc vu béo tri th1et bi dbi v6i cac thiét bi
va v6i cac bg phén c¢b dinh dé bao dudng nhu dim cau truc .

r. Phuong phap xt ly su cb

s. Danh muc cac dung cu bao trl kém theo thiét bi

t. Hudng dan lap dit, cdc ban v& va céac chi tiét

u. Ban vé ciia nha cung cép phi hop

v. Yéu cdu vé lap dat, luu trir va xu ly

Trén déy 1a cac y€u cau tdi thiéu; tuy nhién, d6i v6i cac yéu cau khong ap dung

cho cac hang muc hoac bd phan cu thé thi c6 thé bi hiy bo; tuy nhién, phai bd
sung thém thong tin cin thiét dé van hanh va bao dudng thiét bi mot cach hop

ly.

Phin mém

Nha thau chiu trich nhiém cung cAp tat ca céc phan mém lién quan dén tat ca
céc hé théng trong Hé théng PMT méi nha. Gom céc phan mém nhu: Diéu
khién va gidm sét inverter, ti dién ha thé AC, bd didu khién va gidm sat Hé
thong DMT mai nha, hé théng SCADA.... Nha thau chiu trach nhiém ndp cac
phan mém, mat khau, cac tap tin c6 thé chinh sira ¢6 ban quyén dé van hanh Hé
théng PMT médi nha 14u dai.
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Phén 2 CAC PHU LUC TINH TOAN
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1.1.

1.2,

1.2.1.

1.2.2.

Chuong 1 TINH TOAN SAN LUQONG DPIEN SAN XUAT
KHAI BAO CAC THONG SO PAU VAO:

San lugng dién nang cua du an dugc tinh toan bang phan mém mo phéng Pvsyst
V7.4.0, céc thong sb dau vao cla phan mém nhu sau:

» Vitri dia ly du an;
= Dir liéu thoi tiét: St dung dit lidu tir Meteonorm 8.1;

= Céc diéu kién vé moi truong thiét ké: suét phan chiéu, nhiét d6 moi truong
thdp nhat, nhiét d¢ lam viéc cao nhit...

= Chu hinh lap dat tAm pin: goc nghleng, gbc phuong vi, khoadng céch;

= Thiét ké hé théng: lu’a chon tAm pin, inverter dé tinh toan, sb luong thiét bi,
cdng suat, no1 day...

= Khai bdo ton that: ton thét nhiét do, tdn that day dan AC va DC, bui ban anh
sang, chét lugng tAm pin, sai khac hé théng, tu dung, hé sb suy giam..

TINH TOAN SAN LUQNG PIEN SAN XUAT TAI TTTM SATRA CcU
CHI

THIET KE HE THONG
Cac thong sb Iua chon dé thiét ké hé théng nhu sau:

Théng sb k§ thuat Gia tri Ghi chi
T4m pin PV 650Wp Longi Solar
| LR7-72HVH -650M
Inverter) 0.475kWac Enphase

1Q8P-3P-72-E-US

S& luong Inverter 680
S6 lwong tAm pin 680
Ti s6 DC/AC 1,37

D : San pham chi st dung dién hinh dé tinh todn mo phong

KHAI BAO BONG CHE

Bong che xa (horizon) dugc tao ra bang viéc tinh ti 1€ gilta do cao va khoang
céch ctia dia hinh xung quanh so v6i khu vuce du 4n dya vao ban dd dia hinh khu
vyc. Khi mat troi & dudi dudng che xa thi toan thé hé thdng s& khong phat dién.
Du é4n thuc té dugc lap dit trén mai nha cla trung tdm thuong mai, tda nha hoan
toan doc 1ap khong bi anh hudng boi cdc dudng che xa, do do6 khong xét dén
vAn dé nay trong dy an.

Trén mai nha cua TTTM Satra Cu Chi khéng céc cé hé théng ¢6 chiéu cao 16n
gy anh hudng bong che dén tAm pin mat trof, dong thoi, viéc b tri tAm pin da
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Lép dat Hé tho”’ng dién mdt troi mdi nha tai cde cong trinh cua
Téng Céng ty Thuong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thudt

tinh todn lya chon dé bong a6 khong gdy anh huong dén céc tm pin. Vi Vay
trong giai doan nay cén nhéc chua can xem xét t¢i anh hudng cuia bong che gan.

1.2.3. KET QUA MO PHONG
1.2.3.1. Két qua tinh todn nhu sau:

= Tdng cong suit lap dit clia du an 442k Wp
= Téng san luong dién du kién nim - 663,3 kWh/nim
= Suit san xuét dién nang : 1,501 kWh/kWp/nadm
= Hiéu suit ctia dy 4n £ 85.08%
= San luong dién cua du 4n (P50) : 663.3 MWh/nam.
= San luong dién cta du an (P90) :616.0 MWh/nam.
= San luong dién ctia du an (P95) : 602.6 MWh/nam.
Probability distribution
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Hinh 1-1: Biéu dé vé san luong dién tinh todn P(50)~P(95) ciia dy dn
1.2.3.2.  So db tén hao ning lugng
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Lc“;p dat Hé tho"ng dién mdt troi mdi nha tai cdc cong trinh cua
Téng Cong ty Thiwong mai Sai Gon — TNHH Mgt thanh vién

Bdo cdo Kinh té - Ky thudt

1785 kWh/m?

1710 kWh/m? * 1835 m? coll.

Loss diagram
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Hinh 1-2: Biéu do vé ton hao ning lwong cua du an

Global horizontal irradiation

Global incident in coll. plane
IAM factor on global

Soiling loss factor
Effective irradiation on collectors

PV conversion

Array nominal energy {(at STC effic.)

PV loss due to irradiance level
PV loss due to temperature

Module guality loss

Module array mismatch loss
Ohmic wiring loss
Mixed orientation mismalch loss

Array virtual energy at MPP
inverter Loss during operation (efficiency)

inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Available Energy at Inverter Output
Energy injected into grid

Biéu dd tén hao cho thiy qué trinh chuyén ddi ning lugng tr buc xa mit troi

dén dién ndng hoa

ludi:

= Birc xa ngang tong cong: 1785 kWh/m?.

= Sau khi tinh dén goc nghiéng va hudng, birc xa trén mat phang thu 1a 1764

kWh/m>.

» Tén hao do goc téi (IAM) va bui ban 1am giam brc xa, con lai birc xa hi¢u
dung la 1710 kWh/m?.

» Tu birc xa hiéu dung, tém pin tao ra nang luong 4o tai MPP la 692,209 kWh.
Qua trinh nay da tinh dén cic ton hao chinh do nhiét do (-6.98%).
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chp dat Hé tho”'ng dién mdt troi mdi nha tai cdc cong trinh cua
Téng Céng ty Thuong mai Sai Gon — TNHH Mot thanh vién

Bdo cdo Kinh té - Ky thudt

= Cudi cung, sau khi qua bién tan va trir di cac t6n hao cta blen tan (chu yéu
do hiéu suét -3.08% va qud cong suét -1.14%), ning lugng cAp cho luéi dién

14 663,264 kWh.

1.2.3.3. San lwong dién du kién hang thang
Balances and main results
GlobHor DiffHor T_Amb Globinc GlobEff EArray EArrMPP
kKWh/m* KWh/m# °C kWh/m? kWh/m? KWh KWh
January 138.5 7113 26.46 134.8 130.2 52886 53063
February 138.9 68.90 27.21 136.0 1318 53031 53411
March 162.3 82.44 28.52 160.1 165.5 61693 62556
April 173.7 83.73 29.15 172.8 168.0 66542 67457
May 168.9 82.25 28.87 168.8 164.1 64956 66035
June 160.3 81.20 27.59 160.7 156.2 62595 53223
July 155.4 88.60 27.57 155.5 150.8 60723 61218
August 185.9 73.94 27.57 155.2 150.7 59557 60790
September 135.3 75.70 26.88 133.6 129.6 52004 52647
October 158.8 78.94 27.07 165.8 1561.1 60607 61301
November 118.1 65.12 26.71 115.1 111.0 44893 45232
December 118.5 63.83 26.64 115.2 1111 45092 45275
Year 1784.7 915.78 27.52 1763.7 1710.2 6584580 692209
Legends
GlobHor  Global horizontal irradiation EArray Effective energy at the output of the array
DiffHor Horizontal diffuse irradiation EAITMPP  Array virtual energy at MPP
T_Amb Ambient Temperature
Globlnc Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings
Hinh 1-3: Bang san luong dién dién dy kién hang thdang
1.2.3.4. Kétluan
Béo cdo mo phdng cua PVsyst cho thiy du 4n dlen mat troi mai nha tai TTTM
Satra Ct Chi ¢6 cOng suét 442 kWp duoc thiét ké tdi wu va dy kién s& hoat dong
v6i hidu sudt cao. V6i suét san xuét du kién dat 1,501 kWh/kWp/nam va ty sudt
hiéu dung (PR) 85.08%, du an cho thiy tlem ning khai thac ngudn nang lu’orng
mat troi tai dia phuong 1a rat 16n, du 4 an ¢6 tiém nang mang lai loi 1ch kinh té va
moi truong dang ké. Céc phan tich v& xéc sudt (P90) ciing cung cip mot co 6
dang tin cdy dé danh gia hiéu qua dau tu.
1.3. TINH TOAN SAN LUQNG PIEN SAN XUAT TAI KHO LANH SATRA
1.3.1. THIET KE HE THONG

Cac thong b lua chon dé thiét ké hé théng nhu sau:

Théng s ky thuat

Gia tri

Ghi chu

TAm pin PV 650Wp Longi Solar
LR7-72HVH -650M
Inverter(" 0.475kWac Enphase

1Q8P-3P-72-E-US

Cdc phy luc tinh todn

Trang 69



Lép dat Hé tho”'ng dién mdt troi mdi nha tai cdc cong trinh cua

Téng Céng ty Thicong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh 1é - Ky thudt
Théng s6 k§ thuat Gia tri Ghi chi
S6 lugng Inverter 1000
Sé lwong tAm pin 1000
Ti s6 DC/AC 1,37

1.3.2.

1.3.3.

1.3.3.1.

D : San phém chi sir dung dién hinh d€ tinh toan md phong

KHAI BAO BONG CHE

Bong che xa (horizon) dugc tao ra bang viéc tinh ti 1 gilta d0 cao va khoang
céch ciia dia hinh xung quanh so v6i khu vue du 4n dya vao ban dd dia hinh khu
vuc. Khi mat troi & dudi duong che xa thi toan thé hé thdng s& khong phat dién.
Du 4n thuc té dugc lap dat trén méi nha ctia nha 16ng B bén canh kho lanh Satra,
toa nha hoan toan doc 1ap khong bi anh hudng boi cac duong che xa, do do
khong xét dén van dé nay trong dy an.

Trén méi nha ctia nha 1ong B khong cac c6 hé théng c6 ch1eu cao 16n gdy anh
huong bong che dén tAm pin mit troi, ddng thoi, viéc bo trf tAm pin d4 tinh toan
lua chon dé bong d6 khong gdy anh hudng dén céc tAm pin. Vi vdy trong giai
doan nay can nhic chua cin xem xét t61 anh hudng ctia bong che gén.

KET QUA MO PHONG

Két qua tinh toan nhw sau:

= Tbng cong sudt lap dat cta du an : 650kWp

= Téng san luong dién du kién nim - 983424 kWh/nam

= Suét san xut dién ning - 1.513 kWh/kWp/nam
= Hiéu suét cua du 4n : 86.77%

= San luong dién cua du 4n (P50) : 983,4 MWh/ndm.

= San luong dién cua du 4n (P90) : 914,8 MWh/nam.

= San luong dién cua du an (P95) : 895,5 MWh/nam.
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Lép dat Hé théng dién mdt troi mdi nha tai cdc cong trinh cua
Téng Cong ty Thuong mai Sai Gon — TNHH Mot thanh vién

Béo cdo Kinh té - Ky thudt

Probability distribution
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Hinh 1-4: Biéu @é vé san lwong dién tinh todn P(50)~P(95) cia du dn

1.3.3.2.  So db tén hao ning luwgng
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Lép dat He théng dién mdt troi mdi nha tai cdc cong trinh cua
Téng Cong ty Thuong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thudt

Loss diagram

1779 kWh/m? Global horizontal irradiation

-1.96% Global incident in coll. plane
-2.23% IAM factor on global
1705 kWh/m? * 2639 m? coll. Effective irradiation on collectors
efficiency at STC = 24.11% PV conversion
1109216 kWh Array nominal energy (at STC effic.)
N -0.79% PV loss due to irradiance level

-7.00% PV loss due to temperature

+0.75% Module quality loss

0.00% Module array mismatch loss
0.00% Ohmic wiring loss

1031109 kWh Array virtual energy at MPP

-3.10% Inverter Loss during operation (efficiency)
-1.58% Inverter Loss over nominal inv. power

N 0.00% Inverter Loss due to max. input current

N 0.00% Inverter Loss over nominal inv. voltage

N 0.00% Inverter Loss due to power threshold

N 0.00% Inverter Loss due to voltage threshold
983424 kWh Available Energy at Inverter Output
983424 kWh Energy injected into grid

Hinh 1-5: Biéu do vé ton hao ndng lwong cua dir dn

Biéu dd ton hao cho thay qué trinh chuyén ddi ning lugng tr buc xa mét troi

dén dién nang hoa ludi:

= Birc xa ngang téng cong: 1779 kWh/m?2.

» Sau khi tinh dén géc nghiéng va hudng, birc xa trén mat phang thu la 1744
kWh/m?.

= Tdn hao do goc toi IAM) va bui ban lam gidm brc xa, con lai buc xa hi¢u
dung 1a 1705 kWh/m?.

= Tu brc xa hiéu dung, térp pin taora ning luong 4o tai MPP 1a 1031,109 kWh.
Qua trinh nay da tinh dén céc ton hao chinh do nhiét do (-7%).

= Cubi cung, sau khi qua bién tan va trir di cac tén hao ctia b1en tan (chu yéu

do hiéu suét -3.1% va qud cong suét -1.58%), ning luong cap cho ludi dién
1a 983,424 kWh.

1.3.3.3. San lugng dién du kién hang thing
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Ld'p dat Hé thérzg dién mdt troi mdi nha tai cdc cong trinh cua
Téng Cong ty Thiwong mai Sai Gon — TNHH Mgt thanh vién

Bdo cdo Kinh té - Ky thudt

Balances and main results

GlobHor DiffHor T_Amb Globinc GlobEff EArray PR
kWh/m? kWh/m? °C kWh/m? kWh/m? kWh ratio
January 139.7 67.61 26.50 136.9 133.4 80020 0.870
February 141.1 69.02 27.21 138.4 1355 80584 0.868
March 166.6 79.83 28.53 163.5 160.0 94283 0.860
April 177.7 78.03 29.16 174.4 171.0 99671 0.852
May 165.7 77.45 28.88 162.4 159.0 93394 0.857
June 157.6 82.85 27.60 154.6 151.3 90879 0.876
July 154.0 82.74 27.57 151.0 147.7 88669 0.875
August 155.4 80.16 27.57 1525 149.2 89208 0.872
September 136.1 79.99 26.89 133.3 130.3 77719 0.869
October 156.8 78.82 27.07 153.7 150.4 89635 0.869
November 114.2 63.45 26.70 111.8 108.9 65542 0.872
Eecember 1137 70.30 26.62 111.3 108.1 65758 0.879
Year 1778.6 910.34 27.53 1743.7 1704.9 1015363 0.868
Legends
GlobHor  Global horizontal irradiation EArray Effective energy at the output of the array
DiffHor Horizontal diffuse irradiation PR Performance Ratio
T_Amb Ambient Temperature
Globlinc Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings
Hinh 1-6: Béng san luong dién dién du kién hang thang
1.3.3.4. Kétluén
B4o cdo mo phong cua PVsyst cho thay du 4n dién mat troi méi nha tai mai nha
16ng B thudc cdng trinh Kho lanh Satra ¢ cong suét 650 kWp dugc thiét ké tdi
wu va du kién s& hoat dong véi hiéu sut cao. V&i sudt san xuét du kién dat
1,513 kWh/kWp/nam va ty suét hiéu dung (PR) 86.77%, dy én cho thdy tiém
nang khai thdc ngudn nang lucmg mat troi tai dia phuong 1a rat 16n, du an co
tiém ning mang lai loi 1ch kinh té va mai truong dang ké. Céc phan tich vé xac
suét (P90) cling cung cAp mdt co s& déng tin cdy dé danh gia hiéu qua dau tu.
1.4. TiNH TOAN SAN LUQNG DIEN SAN XUAT TAI TTTM SATRA VO
VAN KIET
1.4.1. THIET KE HE THONG
Céac thong so lua chon dé thiét ké hé thong nhu sau:
Thong so ky thuat Gia tri Ghi chu
Tam pin PV 650Wp Longi Solar
LR7-72HVH -650M
Inverter) 0.475kWac Enphase
I1Q8P-3P-72-E-US
SO luong Inverter 460
Sd luong tam pin 460
Tiso DC/AC 1,37
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Lc“{p dat Hé tho"’ng dién mdt troi mdi nha tai cdc cong trinh cua
Téng Cong ty Thuong mai Sai Gon — TNHH Mot thanh vién ‘ Bdo cdo Kinh té - Ky thudt

1.4.2.

1.4.3.

1.4.3.1.

D . San phém chi sir dung dién hinh d€ tinh todn md phong

KHAI BAO BONG CHE

Boéng che xa (horizon) dugc tao ra bang viéc tinh ti 1€ gitta do cao va khoang
céch ctia dia hinh xung quanh so v6i khu vure du 4n dya vao ban dd dia hinh khu
vue. Khi mit troi & dudi dudng che xa thi toan thé hé théng s& khong phat dién.
Du 4n thuc té duoc lip d4t trén mai nha cua trung tdm thuong mai, toa nha hoan
toan doc 1ap khong bi anh hudng boi cic dudng che xa, do d6 khong xét dén
vAn @& nay trong du én.

Trén méi nha ciia TTTM Satra V6 Van Kiét chi co He théng Cooling Tower la
¢6 chiu cao 1én gy anh hudng bong che dén tAm pin mit troi, tuy nhién, viéc
bd tri tAm pin da tinh toén lua chon dé bong d6 ctia Hé théng Cooling Tower
khong gay anh hudng dén céc tAm pin. Vi vdy trong giai doan nay can nhic
chua can xem xét t6i anh hudng ciia bong che gan.

KET QUA MO PHONG

Két qua tinh to4an nhu sau:

= Tdong cong sudt lap dit cia dyu én : 299kWp

= Téng san lugng dién dy kién nam - 444.2 kWh/nim

= Suét san xuét dién ning : 1.486 kWh/kWp/ndm
= Hiéu sudt cua du 4n : 86.65%

= San luong dién cta du 4n (P50) : 444 2 MWh/nam.

= San luong dién cua du 4dn (P90) :413.1 MWh/nam.

= San luong dién cia du an (P95) :404.5 MWh/nam.
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Ld'p dat Hé th(fng dién mdt troi mdi nha tai cdc cong trinh cua
Téng Cong ty Thuong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thudt

Probability distribution
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Hinh 1-7: Bibu d6 vé sén huong dién tinh todn P(50)~P(95) cia tai cong trinh TTTM
Satra Vo Van Kiét
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o

1.4.3.2. So db ton hao ning lugng
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chp dat Hé théng dién mdt troi mdi nha tai cdc cong trinh cia
Téng Cong ty Thuong mai Sai Gon — TNHH Mgt thanh vién Bdo cdo Kinh té - Ky thudt

Loss diagram

1784 kWh/m? Global horizontal irradiation
-3.88% Global incident in coll. plane
-2.25% IAM factor on global
1676 kWh/m? * 1241 m? coll. Effective irradiation on collectors
efficiency at STC = 24.11% PV conversion
501624 kWh Array nominal energy (at STC effic.)
&) -0.82% PV ioss due to irradiance level
\\> -6.98% PV foss due to temperature
A+0.75% Module quality loss
N 0.00% Module array mismatch foss
N 0.00% Ohmic wiring loss
N 0.00% Mixed orientation mismatch loss
466286 kWh Array virtual energy at MPP
t\‘p -3.10% Inverter Loss during operation (efficiency)
-1.68% Inverter Loss over nominal inv. power
N 0.00% Inverter Loss due to max. input current
N 0.00% Inverter Loss over nominal inv. voltage
N 0.00% Inverter Loss due to power threshold
N 0.00% Inverter Loss due to voitage threshold
444237 KWh Available Energy at Inverter Output
444237 kWh Energy injected into grid

T~

1.4.3.3.

Hinh 1-8: Biéu doé vé ton hao ning luong cia dw dn
Biéu dd ton hao cho théy qué trinh chuyén doi tir bac xa mit troi thanh dién
ning hoa ludi va cac yéu to gay hao hut chinh:
Birc xa ngang tong cong: 1784 kWh/m?.

Sau khi tinh dén goc nghiéng va hudéng cla tAm pin, blrc xa trén mat phang thu
la 1715 kWh/m?.

Tén hao do goc t6i (IAM) lam giam bt xa, con lai brc xa hiéu dung 1a 1676
kWh/m=.

Tu btre xa hiéu dung, tAm pin tao ra ning luong 4o tai MPP 12 466,286 kWh.
Qua trinh nay da tinh dén cac ton hao do nhiét do (-6.98%) va cudong do buc xa
(-0.82%).

Cubi cung, sau khi qua bién tan va trlr di cac ton hao ctia bién tan (-3.10% do

hiéu suét va -1.68% do qua cong suit), ning luong cip cho luéi dién 1a 444,237
kWh.

San lwgng dién du kién hang thang
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La”;p dat He théng dién mdt troi mdi nha tai cdc cong trinh cua

Téng Cong ty Thuong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thudt
Balances and main results

GlobHor DiffHor T_Amb Globlnc GlobEff EArray E_Grid PR

KWh/m? KWh/m? °C kWh/m?* KWh/m? kWh kWh ratio
January 140.1 67.33 26.52 133.4 129.9 35761 34619 0.868
February 1411 64.69 27.21 134.7 131.8 35733 34607 0.859
March 166.4 80.74 28.49 159.8 156.6 42617 41290 0.864
April 177.6 84.76 29.12 171.6 168.2 45856 44453 0.866
May 166.7 75.98 28.85 161.3 158.0 42713 41381 0.858
June 157.6 71.87 27.59 153.0 149.7 40903 39624 0.866
July 153.8 75.72 27.56 148.8 145.5 39839 38580 0.867
August 156.4 78.64 27.56 150.2 147.0 40247 38976 0.868
September 136.0 70.36 26.88 130.4 127.5 34866 33744 0.865
October 158.0 81.51 27.07 151.1 147.7 40626 39365 0.871
November 116.3 71.83 26.71 110.1 107.0 29773 28807 0.875
December 115.7 69.19 26.64 1101 107.0 29770 28791 0.874
Year 1783.8 892.62 27.52 1714.6 1676.1 458705 444237 0.867
Legends
GlobHor  Global horizontal irradiation EArray Effective energy at the output of the array
DiffHor Horizontal diffuse irradiation E_Grid Energy injected into grid
T_Amb Ambient Temperature PR Performance Ratio

Globlnc Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings

Hinh 1-9: Bdng san luwong dién dién du kién hang thdng
1.4.3.4. Kétludn

Béo cdo mo phéng cua PVsyst cho thdy du 4n dién mit troi mai nha tai TTTM
Satra Vo Vian Kiét co cong suat 299 kWp duoc thiét ké toi wu va du kién s& hoat
dong v6i hiéu sudt cao. Vi suét san xuét du klen dat 1.486 kWh/kWp/nam va
ty sudt hiéu dung (PR) 86.65%, du 4n cho thiy tiém nang khai thdc ngudn nédng
luong mat troi tai dia phuong 1a rat I6m, du an ¢6 tiém ning mang lai loi 1ch
kinh t& va moi truong dang ké. Cac phan tich vé xac suét (P90) ciing cung cap
mot co s¢ dang tin cay dé danh gi4 hiéu qua dau tu.

1.5. CHI TIET TINH TOAN PVSYST

Cdc phu luc tinh todn Trang 77
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PVsyst V7.4.0
VCO, Simulation date:
08/06/25 21:32

with v7.4.0

- Project: SATRA_CUCHI

Variant: New simulation variant

Geographical Site
SATRA_CUCHI
Vietnam

Meteo data
SATRA_CUCHI

Project summary

Situation

Latitude 10.98 °N
Longitude 106.58 °E
Altitude 33m
Time zone UTC+7

Meteonorm 8.1 (1996-2015), Sat=100% - Synthetic

Project settings
Albedo 0.20

Grid-Connected System

PV Field Orientation

System summary
No 3D scene defined, no shadings

Near Shadings

User's needs

Fixed planes 2 orientations No Shadings Unlimited load (grid)
Tilts/fazimuths 10/5°
10/-175°
System information
PV Array Inverters
Nb. of modules 680 units Nb. of units 680 units
Pnom total 442 kKWp Pnom total 323 kWac
Pnom ratio 1.368
Results summary
Produced Energy 663264 kWh/year Specific production 1501 kWh/kWp/year Perf. Ratio PR 85.08 %

Table of contents

Project and results summary 2
General parameters, PV Array Characteristics, System losses . 3
Main results 10
Loss diagram 11
Predef. graphs 12
P50 - P90 evaluation 13
08/06/25 PVsyst Licensed to Page 2/13
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PVsyst V7.4.0
\VCO0, Simulation date:
08/06/25 21:32

with v7.4.0

Project: SATRA_CUCHI

Variant: New simulation variant

Grid-Connected System

General parameters

No 3D scene defined, no shadings

PV Field Orientation

Orientation

Fixed planes 2 orientations

Tilts/azimuths 10/5°
10/-175°

Horizon
Free Horizon

Sheds configuration
No 3D scene defined

Near Shadings
No Shadings

Models used

Transposition Perez
Diffuse Perez, Meteonorm
Circumsolar separate

User's needs
Unlimited load (grid)

PV module
Manufacturer
Model
(Custom parameters definition)
Unit Nom. Power
Number of PV modules
Nominal (STC)

Array #1 - PV Array #1.1
Mixed orient.

#1/2: 15/15 strings
TiltYAzimuth

Number of PV modules
Nominal (STC)

Modules

At operating cond. (50°C)
Pmpp

U mpp

| mpp

Array #2 - PV Array #1.2
Mixed orient.

#1/2: 15/15 strings
TilYAzimuth

Number of PV modules
Nominal (STC)

Modules

At operating cond. (50°C})
Pmpp

U mpp

I mpp

Array #3 - PV Array #1.3
Mixed orient.

#1/2: 15/15 strings
Tilt/Azimuth

Number of PV modules
Nominal (STC)
Modules

PV Array Characteristics

Inverter
Longi Solar Manufacturer
LR7-72HVH -650M Model

650 Wp
680 units
442 KWp

10/5 °
10/-175 °
30 units
19.50 kWp
30 Strings x 1 In series

18.25 KWp
42V
438 A

10/5 °©
10/-175 °
30 units
19.50 kWp
30 Strings x 1 In series

18.25 kWp
42V
438 A

10/5 °©
10/-175 °
30 units
19.50 kWp
30 Strings x 1 In series

(Custom parameters definition)

Unit Nom. Power
Number of inverters
Total power

Number of inverters
Total power

Operating voltage
Max. power (=>25°C)
Pnom ratio (DC:AC)

Number of inverters
Total power

Operating voltage
Max. power (=>25°C)
Pnom ratio (DC:AC)

Number of inverters
Total power

Enphase
1Q8P-3P-72-E-US

0.475 kWac
680 units
323 kWac

30 units
14.3 kWac

36-55 V
0.480 kWac
1.37

30 units
14.3 kWac

36-55 V
0.480 kWac
1.37

30 units
14.3 kWac

08/06/25

PVsyst Licensed to
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PVsyst V7.4.0
VCO, Simulation date:
08/06/25 21:32

with v7.4.0

Project: SATRA_CUCH|

Variant; New simulation variant

PV Array Characteristics

At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 18.25 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 438 A
Array #4 - PV Array #1.4
Mixed orient.
#1/2: 8/8 strings
Tilt/Azimuth 10/5 °

10/-175 °
Number of PV modules 16 units Number of inverters 16 units
Nominal (STC) 10.40 KWp Total power 7.6 kWac
Modules 16 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 9.73 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 233 A
Array #5 - PV Array #1.5
Mixed orient.
#1/2: 15/15 strings
TilYAzimuth 10/5 °

10/-175 °
Number of PV modules 30 units Number of inverters 30 units
Nominal (STC) 19.50 kWp Total power 14.3 kWac
Modules 30 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 18.25 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 438 A
Array #6 - PV Array #1.6
Mixed orient.
#1/2: 15/15 strings
Tilt/Azimuth 10/5 °

10/-175 °
Number of PV modules 30 units Number of inverters 30 units
Nominal (STC) 19.50 kWp Total power 14.3 kWac
Modules 30 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 18.25 KWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 438 A
Array #7 - PV Array #1.7
Mixed orient.
#1/2: 15/15 strings
TilYAzimuth 10/5 °

10/-175 °
Number of PV modules 30 units Number of inverters 30 units
Nominal (STC) 19.50 kWp Total power 14.3 kWac
Modules 30 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 18.25 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 438 A

08/06/25 PVsyst Licensed to Page 4/13




PVsyst V7.4.0
V/CO, Simulation date:
08/06/25 21:32
with v7.4.0

Project: SATRA_CUCHI

Variant; New simulation variant

PV Array Characteristics

Array #8 - PV Array #1.8
Mixed orient.
#1/2: 15/15 strings
TiltYAzimuth 1015 °

10/-175 °
Number of PV modules 30 units Number of inverters 30 units
Nominal (STC) 19.50 kWp Total power 14.3 kWac
Modules 30 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 18.25 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 438 A
Array #9 - PV Array #1.9
Mixed orient.
#1/2: 15/15 strings
Tilt/Azimuth 10/5 °

10/-175 °
Number of PV modules 30 units Number of inverters 30 units
Nominal (STC) 19.50 kWp Total power 14.3 kWac
Modules 30 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55V
Pmpp 18.25 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 438 A
Array #10 - PV Array #1.10
Mixed orient.
#1/2: 10/11 strings
TiltYAzimuth 10/5 °

10/-175 °
Number of PV modules 21 units Number of inverters 21 units
Nominal (STC) 13.65 kWp Total power 10.0 kWac
Modules 21 Strings x 1 In series
At operating cond. {(50°C) Operating voltage 36-55 V
Pmpp 12.77 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 306 A
Array #11 - PV Array #2.1
Mixed orient.
#1/2: 15/15 strings
Tilt/Azimuth 10/5 °

10/-175 ¢
Number of PV modules 30 units Number of inverters 30 units
Nominal (STC) 19.50 kWp Total power 14.3 kWac
Modules 30 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 18.256 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 438 A

08/06/25 PVsyst Licensed to Page 5/13




PVsyst V7.4.0
VCO, Simulation date:
08/06/25 21:32

with v7.4.0

Project: SATRA_CUCHI

Variant: New simulation variant

Array #12 - PV Array #2.2
Mixed orient.
#1/2: 15/15 strings

PV Array Characteristics

Tilt/Azimuth 10/5 °

10/-175 °
Number of PV modules 30 units Number of inverters 30 units
Nominal (STC) 19.50 kWp Total power 14.3 kWac
Modules 30 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 18.25 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 438 A
Array #13 - PV Array #2.3
Mixed orient.
#1/2: 15/15 strings
Tilt/Azimuth 10/5 °

10/-175 °
Number of PV modules 30 units Number of inverters 30 units
Nominal (STC) 19.50 kWp Total power 14.3 kWac
Modules 30 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 18.25 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
I mpp 438 A
Array #14 - PV Array #2.4
Mixed orient.
#1/2: 15/15 strings
TiltYAzimuth 10/5 °

10/-175 °
Number of PV modules 30 units Number of inverters 30 units
Nominal (STC) 19.50 kWp Total power 14.3 kWac
Modules 30 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 18.25 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 438 A
Array #15 - PV Array #2.5
Mixed orient.
#1/2: 15/15 strings
Tilt/Azimuth 10/5 °

10/-175 °
Number of PV modules 30 units Number of inverters 30 units
Nominal (STC) 19.50 kWp Total power 14.3 kWac
Modules 30 Strings x 1 In series
At operating cond. (50°C}) Operating voltage 36-55 V
Pmpp 18.25 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 438 A

08/06/25 PVsyst Licensed to Page 6/13




PVsyst V7.4.0
VCO, Simulation date:
08/06/25 21:32

with v7.4.0

Project: SATRA_CUCHI

Variant: New simulation variant

Array #16 - PV Array #2.6
Mixed orient.
#1/2: 15/8 strings

PV Array Characteristics

TiltYAzimuth 1015 °

10/-175 °
Number of PV modules 23 units Number of inverters 23 units
Nominal (STC) 14.95 kKWp Total power 10.9 kWac
Modules 23 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 13.99 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42 V Pnom ratio (DC:AC) 1.37
| mpp 335 A
Array #17 - PV Array #2.7
Mixed orient.
#1/2: 12/12 strings
TilYAzimuth 10/5 °

10/-175 °©
Number of PV modules 24 units Number of inverters 24 units
Nominal (STC) 15.60 kWp Total power 11.4 kWac
Modules 24 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 14.60 kKWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 350 A
Array #18 - PV Array #2.8
Mixed orient.
#1/2: 15/5 strings
TilvAzimuth 10/5 °

10/-175 °©
Number of PV modules 20 units Number of inverters 20 units
Nominal (STC) 13.00 kWp Total power 9.5 kWac
Modules 20 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 12.16 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 292 A
Array #19 - PV Array #2.9
Mixed orient.
#1/2: 10/8 strings
TilYAzimuth 10/6 °

10/-175 °
Number of PV modules 18 units Number of inverters 18 units
Nominal (STC) 11.70 kWp Total power 8.5 kWac
Modules 18 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 10.95 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 263 A

08/06/25 PVsyst Licensed to Page 7/13
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PVsyst V7.4.0
VCO, Simulation date:
08/06/25 21:32

with v7.4.0

Project: SATRA_CUCHI

Variant: New simulation variant

Array #20 - PV Array #3.1

PV Array Characteristics

Orientation #2
TiltYAzimuth 10/-175 °©
Number of PV modules 30 units Number of inverters 30 units
Nominal (STC) 19.50 KWp Total power 14.3 kWac
Modules 30 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 18.25 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 438 A
Array #21 - PV Array #3.2
Orientation #2
Tilt/Azimuth 10/-175 °©
Number of PV modules 30 units Number of inverters 30 units
Nominal (STC) 19.50 kWp Total power 14.3 kWac
Modules 30 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 18.25 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 438 A
Array #22 - PV Array #3.3
Orientation #2
Tilt/Azimuth 10/-175 °©
Number of PV modules 30 units Number of inverters 30 units
Nominal (STC) 19.50 kWp Total power 14.3 kWac
Modules 30 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 18.25 KWp Max. power (=>25°C) 0.480 kWac
U mpp 42 Vv Pnom ratio (DC:AC) 1.37
| mpp 438 A
Array #23 - PV Array #3.4
Orientation #2
Tilt/Azimuth 10/-175 °
Number of PV modules 30 units Number of inverters 30 units
Nominal (STC) 19.50 kWp Total power 14.3 kWac
Modules 30 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 18.25 KWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 438 A
Array #24 - PV Array #3.5
Orientation #2
Tilt/Azimuth 10/-175 °
Number of PV modules 27 units Number of inverters 27 units
Nominal (STC) 17.55 kWp Total power 12.8 kWac
Modules 27 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 16.42 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 394 A

08/06/25 PVsyst Licensed to Page 8/13
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PVsyst V7.4.0
VCO, Simulation date:
08/06/25 21:32

with v7.4.0

Project: SATRA_CUCHI

Variant: New simulation variant

Array #25 - PV Array #3.6

PV Array Characteristics

|AM loss factor

Incidence effect (IAM): User defined profile

Orientation #2
TiltYAzimuth 10/-175 °©
Number of PV modules 21 units Number of inverters 21 units
Nominal (STC) 13.65 kWp Total power 10.0 kWac
Modules 21 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 12.77 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
I mpp 306 A
Total PV power Total inverter power
Nominal (STC) 442 KWp Total power 323 kWac
Total 680 modules Max. power 326 kWac
Module area 1835 m? Number of inverters 680 units
Pnom ratio 1.37
Array losses
Array Soiling Losses Thermal Loss factor DC wiring losses
Loss Fraction 0.8 % Module temperature according to irradiance Global array res. 0.000 mQ
Uc (const) 20.0 Wm2K Global wiring resistance  0.000 mQ
Uv (wind) 0.0 W/m?K/m/s Loss Fraction 0.0 % at STC
Module Quality Loss Module mismatch losses
Loss Fraction -0.8 % Loss Fraction 0.0 % at MPP

0° 25° 45° 60° 65° 70° 75° 80° 90°
1.000 1.000 0.995 0.962 0.936 0.903 0.851 0.754 0.000
08/06/25 PVsyst Licensed to Page 9/13




Project: SATRA_CUCHI

Variant: New simulation variant

PVsyst V7.4.0

VCO, Simulation date:
08/06/25 21:32

with v7.4.0
Main results
System Production
Produced Energy (P50) 663264 kWh/year Specific production (P50) 1501 kWh/kWp/year Perf. Ratio PR 85.08 %
Produced Energy (P90) 615957 kWh/year Specific production (P90) 1394 KWh/kWp/year
Produced Energy (P95) 602647 kWh/year Specific production (P95) 1363 kWh/kWp/year
Normalized productions (per installed kWp) Performance Ratio PR
7 T T T T | T T T T T 12 T T T T T T T T T T T
i Lc: Coliection Loss (PV-array losses) 0.59 kWh/kWp/day 1.1 - PR: Performance Ratio (Yf/Yr): 0.851
B — Gl Ls: System Loss (inverter, ...} 0.13 kWh/kWp/day 1.0
_'33 I inverter output) 4.11 kKWh/kWp/day 0.9
< 5 P
Zz £ osf]
é 4 _§ 0.
& 3 o
g 3 o
5 o4
E 2
g 0.3
Z ] 0.
0.
0 0.0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Balances and main resuits
GlobHor DiffHor T_Amb Globlinc GlobEff EArray EArrfMPP = =
kWh/m? kWh/m? °C KWh/m* kKWh/m? kWh kWh /%
January 138.5 71.13 26.46 134.8 130.2 52886 53063 5:'/,/
February 138.9 68.90 27.21 136.0 131.9 53031 53411 4
March 162.3 82.44 28.52 160.1 165.5 61693 62556
April 173.7 83.73 29.15 172.8 168.0 66542 67457
May 168.9 82.25 28.87 168.8 164.1 64956 66035
June 160.3 81.20 27.59 160.7 1566.2 62595 63223
July 155.4 88.60 27.57 155.5 150.8 60723 61218
August 155.9 73.94 27.57 155.2 150.7 59557 60790
September 1353 75.70 26.88 133.6 129.6 52004 52647
October 158.8 78.94 27.07 155.8 1511 60607 61301
November 118.1 65.12 26.71 115.1 111.0 44893 45232
December 118.5 63.83 26.64 115.2 1111 45092 45275
Year 1784.7 915.78 27.52 1763.7 1710.2 684580 692209
Legends
GlobHor Global horizontal irradiation EArray Effective energy at the output of the array
DiffHor Horizontal diffuse irradiation EATMPP  Array virtual energy at MPP
T_Amb Ambient Temperature
Globlnc Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings
08/06/25 PVsyst Licensed to Page 10/13
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PVsyst V7.4.0
\/CO, Simulation date:
08/06/25 21:32

with v7.4.0

Project: SATRA_CUCHI

Variant: New simulation variant

1785 kWh/m?

1710 kWh/m? * 1835 m? coll.

Loss diagram

-1.17%
-2.26%
-0.80%

efficiency at STC = 24.11%

756609 kKWh

692209 kWh

663264 kWh
663264 kWh

N -0.78%
-6.98%
A +0.75%

N 0.00%

NS 1.61%

N 0.00%

t\} -3.08%
-1.14%
N 0.00%
N 0.00%

™ 0.00%
N 0.00%

\/

Global horizontal irradiation

Global incident in coll. plane
|AM factor on global

Soiling loss factor
Effective irradiation on collectors
PV conversion

Array nominal energy (at STC effic.)

PV loss due to irradiance level
PV loss due to temperature

Module quality loss

Module array mismatch loss
Ohmic wiring loss

Mixed orientation mismatch loss
Array virtual energy at MPP

Inverter Loss during operation (efficiency)

Inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Available Energy at Inverter Output
Energy injected into grid
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PVsyst V7.4.0
VCO, Simulation date:
08/06/25 21:32

with v7.4.0

Project: SATRA_CUCHI

Variant: New simulation variant

Predef. graphs
Daily Input/Output diagram

3.0

Energy injected into grid [MWh/day]
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20F
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0.0
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Global incident in coll. plane [kWh/m?/day]

System Output Power Distribution
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PVsyst V7.4.0
VCO, Simulation date:
08/06/25 21:32

with v7.4.0
Meteo data
Source Meteonorm 8.1 (1996-2015), Sat=100%
Kind Monthly averages

Synthetic - Multi-year average

Year-to-year variability(Variance) 53 %
Specified Deviation

Climate change 0.0 %
Global variability (meteo + system)

Variability (Quadratic sum) 56 %

Project: SATRA_CUCH!I

Variant: New simulation variant

P50 - P90 evaluation

Simulation and parameters uncertainties

PV module modelling/parameters
Inverter efficiency uncertainty
Soiling and mismatch uncertainties
Degradation uncertainty

Annual production probability
Variability

P50

P90

P95

Probability distribution

1.0 %
0.5 %
1.0 %
1.0 %

36.9 M
663.3 M
616.0 M
802.6 M

Wh
Wh
Wh
Wh

0.50

0.45

0.40

0.35

0.30

0.25

Probability

0.20

0.15

0.10

0.05

Tll(ll]Illllll]!(l!lllll‘llll‘Illlllll|ll|lllllll

P90 = 616.0 MWh

Pgs = 602.6 MWh

Jl!lll’llllll[l(I!X'\lIl]’llllll|(llll(|llll]|lll

0.00 1 ! L L

650 700 750
E_Grid system production MWh

800
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PVSYsST

PHOTOVOLTAIL SOFTWARE

PVsyst - Simulation report
Grid-Connected System

Project: KHO LANH SATRA_BINH DIEN

Variant: New simulation variant
No 3D scene defined, no shadings
System power: 650 kWp
KHOLANH_SATRA_BINHDIEN - Vietnam

Author

Version 7.4.0




Ly Project: KHO LANH SATRA_BINH DIEN
T

'“"’1{:' Variant: New simulation variant

PVsyst V7.4.0
VCO, Simulation date:
07/22/25 22:03

with v7.4.0
Project summary

Geographical Site Situation Project settings
KHOLANH_SATRA_BINHDIEN Latitude 10.70 °N Albedo 0.20
Vietnam Longitude 106.61 °E

Altitude 19m

Time zone UTC+7
Meteo data
KHOLANH_SATRA_BINHDIEN
Meteonorm 8.1 (1996-2015), Sat=100% - Synthetic

System summary

Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation Near Shadings User's needs
Fixed planes 2 orientations No Shadings Unlimited load (grid)
Tilts/azimuths 15/-15°

15/165 °

System information

PV Array Inverters

Nb. of modules 1000 units Nb. of units 1000 units

Pnom total 650 kWp Pnom total 475 kWac
Pnom ratio 1.368

Results summary

Produced Energy 983424 kWh/year Specific production 1513 kWh/kWp/year Perf. Ratio PR 86.77 %
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PVsyst V7.4.0
VCO, Simulation date:
07/22/25 22:03

with v7.4.0

Grid-Connected System
PV Field Orientation

General parameters

No 3D scene defined, no shadings

Project: KHO LANH SATRA_BINH DIEN

Variant: New simulation variant

Models used

Orientation Sheds configuration
Fixed planes 2 orientations No 3D scene defined Transposition Perez
Tilts/azimuths 15/-15° Diffuse Perez, Meteonorm

15/165° Circumsolar separate
Horizon Near Shadings User's needs
Free Horizon No Shadings Unlimited load (grid)

PV Array Characteristics

PV module Inverter
Manufacturer Longi Solar Manufacturer Enphase
Model LR7-72HVH -650M Model IQ8P-3P-72-E-US

(Custom parameters definition)

(Custom parameters definition)

Unit Nom. Power 650 Wp Unit Nom. Power 0.475 kWac
Number of PV modules 1000 units Number of inverters 1000 units
Nominal (STC) 650 kWp Total power 475 kWac
Array #1 - Inverter circuit 1.1
Orientation #1
Tilt/Azimuth 15/-15 °
Number of PV modules 24 units Number of inverters 24 units
Nominal (STC) 15.60 kWp Total power 11.4 kWac
Modules 24 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 14.60 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 350 A
Array #2 - Inverter circuit 1.2
Orientation #1
Tilt/Azimuth 15/-15 °
Number of PV modules 24 units Number of inverters 24 units
Nominal (STC) 15.60 kWp Total power 11.4 kWac
Modules 24 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 14.60 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42 V Pnom ratio (DC:AC) 1.37
| mpp 350 A
Array #3 - Inverter circuit 1.3
Orientation #1
Tilt/Azimuth 15/-15 °
Number of PV modules 24 units Number of inverters 24 units
Nominal (STC) 15.60 kWp Total power 11.4 kWac
Modules 24 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 14.60 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 350 A
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PVsyst V7.4.0
VCO, Simulation date:
07/22/25 22:03

with v7.4.0

Project: KHO LANH SATRA_BINH DIEN

Variant: New simulation variant

Array #4 - Inverter circuit 1.4

PV Array Characteristics

Orientation #1
Tilt/Azimuth 15/-15 °
Number of PV modules 24 units Number of inverters 24 units
Nominal (STC) 15.60 kWp Total power 11.4 kWac
Modules 24 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 14.60 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 350 A
Array #5 - Inverter circuit 1.5
Orientation #1
Tilt/Azimuth 15/-15 °
Number of PV modules 24 units Number of inverters 24 units
Nominal (STC) 15.60 kWp Total power 11.4 kWac
Modules 24 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 14.60 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 350 A
Array #6 - Inverter circuit 1.6
Orientation #1
Tilt/Azimuth 15/-15 °
Number of PV modules 24 units Number of inverters 24 units
Nominal (STC) 15.60 kWp Total power 11.4 kWac
Modules 24 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 14.60 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 350 A
Array #7 - Inverter circuit 1.7
Orientation #1
Tilt/Azimuth 15/-15 °
Number of PV modules 24 units Number of inverters 24 units
Nominal (STC) 15.60 kWp Total power 11.4 kWac
Modules 24 Strings x 1 In series
At operating cond. (§0°C) Operating voltage 36-55 V
Pmpp 14.60 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 350 A
Array #8 - Inverter circuit 1.8
Orientation #1
Tilt/Azimuth 15/-15 °
Number of PV modules 24 units Number of inverters 24 units
Nominal (STC) 15.60 kWp Total power 11.4 kWac
Modules 24 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 14.60 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 350 A
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PVsyst V7.4.0
\VCO, Simulation date:
07/22/25 22:03

with v7.4.0

Project: KHO LANH SATRA_BINH DIEN

Variant: New simulation variant

Array #9 - Inverter circuit 1.9

PV Array Characteristics

Orientation #1
Tilt/Azimuth 15/-15 °
Number of PV modules 24 units Number of inverters 24 units
Nominal (STC) 15.60 kWp Total power 11.4 kWac
Modules 24 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 14.60 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
I mpp 350 A
Array #10 - Inverter circuit 1.10
Orientation #1
Tilt/Azimuth 15/-15 °
Number of PV modules 24 units Number of inverters 24 units
Nominal (STC) 15.60 kWp Total power 11.4 kWac
Modules 24 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 14.60 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 350 A
Array #11 - Inverter circuit 2.1
Orientation #1
Tilt/Azimuth 15/-15 °
Number of PV modules 26 units Number of inverters 26 units
Nominal (STC) 16.90 kWp Total power 12.4 kWac
Modules 26 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 15.81 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 379 A
Array #12 - Inverter circuit 2.2
Orientation #1
Tilt/Azimuth 15/-15 ¢
Number of PV modules 26 units Number of inverters 26 units
Nominal (STC) 16.90 kWp Total power 12.4 kWac
Modules 26 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 15.81 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 379 A
Array #13 - Inverter circuit 2.3
Orientation #1
Tilt/Azimuth 15/-15 °
Number of PV modules 26 units Number of inverters 26 units
Nominal (STC) 16.90 kWp Total power 12.4 kWac
Modules 26 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 15.81 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 379 A

07/22/25 PVsyst Licensed to Page 5/15




Project: KHO LANH SATRA_BINH DIEN

T Variant: New simulation variant

PVsyst V7.4.0
VCO, Simulation date:
07/22/25 22:03

with v7.4.0

Array #14 - Inverter circuit 2.4

PV Array Characteristics

Orientation #1
Tilt/Azimuth 15/-15 °
Number of PV modules 26 units Number of inverters 26 units
Nominal (STC) 16.90 kWp Total power 12.4 kWac
Modules 26 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 15.81 kWp Max. power (=>25°C) 0.480 kWac

N U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 379 A
Array #15 - Inverter circuit 2.5
Orientation #1
Tilt/Azimuth 15/-15 °
Number of PV modules 26 units Number of inverters 26 units
Nominal (STC) 16.90 kWp Total power 12.4 kWac
Modules 26 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55V
Pmpp 15.81 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 379 A
Array #16 - Inverter circuit 2.6
Orientation #1
Tilt/Azimuth 15/-15 °
Number of PV modules 26 units Number of inverters 26 units
Nominal (STC) 16.90 kWp Total power 12.4 kWac
Modules 26 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 15.81 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42 V Pnom ratio (DC:AC) 1.37
| mpp 379 A
Array #17 - Inverter circuit 2.7
Orientation #1
Tilt/Azimuth 15/-15 °
Number of PV modules 26 units Number of inverters 26 units
Nominal (STC) 16.90 kWp Total power 12.4 kWac
Modules 26 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 15.81 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 379 A
Array #18 - Inverter circuit 2.8
Orientation #1
Tilt/Azimuth 15/-15 °
Number of PV modules 26 units Number of inverters 26 units
Nominal (STC) 16.90 kWp Total power 12.4 kWac
Modules 26 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 15.81 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 379 A
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PVsyst V7.4.0
\VCO, Simulation date:
07/22/25 22:03

with v7.4.0

Project: KHO LANH SATRA_BINH DIEN

Variant: New simulation variant

Array #19 - Inverter circuit 2.9

PV Array Characteristics

Orientation #1
Tilt/Azimuth 15/-15 °
Number of PV modules 26 units Number of inverters 26 units
Nominal (STC) 16.90 kWp Total power 12.4 kWac
Modules 26 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 15.81 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
I mpp 379 A
Array #20 - Inverter circuit 2.10
Orientation #1
Tilt/Azimuth 15/-15 °
Number of PV modules 26 units Number of inverters 26 units
Nominal (STC) 16.90 kWp Total power 12.4 kWac
Modules 26 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 15.81 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 379 A
Array #21 - Inverter circuit 3.1
Orientation #2
Tilt/Azimuth 15/165 °
Number of PV modules 24 units Number of inverters 24 units
Nominal (STC) 15.60 kWp Total power 11.4 kWac
Modules 24 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 14.60 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 350 A
Array #22 - Inverter circuit 3.2
Orientation #2
Tilt/Azimuth 15/165 °
Number of PV modules 24 units Number of inverters 24 units
Nominal (STC) 15.60 kWp Total power 11.4 kWac
Modules 24 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 14.60 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 350 A
Array #23 - Inverter circuit 3.3
Orientation #2
Tilt/Azimuth 15/165 °
Number of PV modules 24 units Number of inverters 24 units
Nominal (STC) 15.60 kWp Total power 11.4 kWac
Modules 24 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 14.60 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 350 A
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Project: KHO LANH SATRA_BINH DIEN

g Variant: New simulation variant

PVsyst V7.4.0
\VCO, Simulation date:
07/22/25 22:03

with v7.4.0

PV Array Characteristics

Array #24 - Inverter circuit 3.4

Orientation #2

Tilt/Azimuth 15/165 °

Number of PV modules 24 units Number of inverters
Nominal (STC) 15.60 kWp Total power

Modules 24 Strings x 1 In series

At operating cond. (50°C) Operating voltage
Pmpp 14.60 kWp Max. power (=>25°C)
U mpp 42V Pnom ratio (DC:AC)

| mpp 350 A

Array #25 - Inverter circuit 3.5

Orientation #2

Tilt/Azimuth 15/165 °

Number of PV modules 24 units Number of inverters
Nominal (STC) 15.60 kWp Total power

Modules 24 Strings x 1 In series

At operating cond. (50°C) Operating voltage
Pmpp 14.60 kWp Max. power (=>25°C)
U mpp 42V Pnom ratio (DC:AC)

| mpp 350 A

Array #26 - Inverter circuit 3.6

Orientation #2

Tilt/Azimuth 15/165 °

Number of PV modules 24 units Number of inverters
Nominal (STC) 15.60 kWp Total power

Modules 24 Strings x 1 In series

At operating cond. (50°C) Operating voltage
Pmpp 14.60 kWp Max. power (=>25°C)
U mpp 42V Pnom ratio (DC:AC)

| mpp 350 A

Array #27 - Inverter circuit 3.7

Orientation #2

Tilt/Azimuth 15/165 °

Number of PV modules 24 units Number of inverters
Nominal (STC) 15.60 kWp Total power

Modules 24 Strings x 1 In series

At operating cond. (50°C) Operating voltage
Pmpp 14.60 kWp Max. power (=>25°C)
U mpp 42V Pnom ratio (DC:AC)

I mpp 350 A

Array #28 - Inverter circuit 3.8

Orientation #2

Tilt/Azimuth 15/165 °

Number of PV modules 24 units Number of inverters
Nominal (STC) 15.60 kWp Total power

Modules 24 Strings x 1 In series

At operating cond. (50°C) Operating voltage
Pmpp 14.60 kWp Max. power (=>25°C)
U mpp 42 Vv Pnom ratio (DC:AC)

| mpp 350 A

24 units
11.4 kWac

36-55 V
0.480 kWac
1.37

24 units
11.4 kWac

36-55 V
0.480 kWac
1.37

24 units
11.4 kWac

36-55 V
0.480 kWac
1.37

24 units
11.4 kWac

36-55 V
0.480 kWac
1.37

24 units
11.4 kWac

36-55 V
0.480 kWac
1.37
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PVsyst V7.4.0
VCO, Simulation date:
07/22/25 22:03

with v7.4.0

Project: KHO LANH SATRA_BINH DIEN

Variant: New simulation variant

Array #29 - Inverter circuit 3.9

PV Array Characteristics

Orientation #2
Tilt/Azimuth 15/165 °
Number of PV modules 24 units Number of inverters 24 units
Nominal (STC) 15.60 kWp Total power 11.4 kWac
Modules 24 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 14.60 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42 Vv Pnom ratio (DC:AC) 1.37
| mpp 350 A
Array #30 - Inverter circuit 3.10
Orientation #2
Tilt/Azimuth 15/165 °
Number of PV modules 24 units Number of inverters 24 units
Nominal (STC) 15.60 kWp Total power 11.4 kWac
Modules 24 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 14.60 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42 V Pnom ratio (DC:AC) 1.37
| mpp 350 A
Array #31 - Inverter circuit 4.1
Orientation #2
Tilt/Azimuth 15/165 °
Number of PV modules 26 units Number of inverters 26 units
Nominal (STC) 16.90 kWp Total power 12.4 kWac
Modules 26 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 15.81 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 379 A
Array #32 - Inverter circuit 4.2
Orientation #2
Tilt/Azimuth 15/165 °
Number of PV modules 26 units Number of inverters 26 units
Nominal (STC) 16.90 kWp Total power 12.4 kWac
Modules 26 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 15.81 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 379 A
Array #33 - Inverter circuit 4.3
Orientation #2
Tilt/Azimuth 15/165 °
Number of PV modules 26 units Number of inverters 26 units
Nominal (STC) 16.90 kWp Total power 12.4 kWac
Modules 26 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 15.81 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 379 A
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Project: KHO LANH SATRA_BINH DIEN

“he Variant: New simulation variant

PVsyst V7.4.0
VCO, Simulation date:
07/22/25 22:03

with v7.4.0

PV Array Characteristics

Array #34 - Inverter circuit 4.4

Orientation #2

Tilt/Azimuth 15/165 °

Number of PV modules 26 units Number of inverters 26 units
Nominal (STC) 16.90 kWp Total power 12.4 kWac
Modules 26 Strings x 1 In series

At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 15.81 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1:37

| mpp 379 A

Array #35 - Inverter circuit 4.5

Orientation #2

Tilt/Azimuth v 15/165 °

Number of PV modules 26 units Number of inverters 26 units
Nominal (STC) 16.90 kWp Total power 12.4 kWac
Modules 26 Strings x 1 In series

At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 15.81 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37

| mpp 379 A

Array #36 - Inverter circuit 4.6

Orientation #2

Tilt/Azimuth 15/165 °

Number of PV modules 26 units Number of inverters 26 units
Nominal (STC) 16.90 kWp Total power 12.4 kWac
Modules 26 Strings x 1 In series

At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 15.81 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37

| mpp 379 A

Array #37 - Inverter circuit 4.7

Orientation #2

Tilt/Azimuth 15/165 °

Number of PV modules 26 units Number of inverters 26 units
Nominal (STC) 16.90 kWp Total power 12.4 kWac
Modules 26 Strings x 1 In series

At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 15.81 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42 Vv Pnom ratio (DC:AC) 1.37

| mpp 379 A

Array #38 - Inverter circuit 4.8

Orientation #2

Tilt/Azimuth 15/165 °

Number of PV modules 26 units Number of inverters 26 units
Nominal (STC) 16.90 kWp Total bower 12.4 kWac
Modules - 26 Strings x 1 In series

At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 15.81 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42 V Pnom ratio (DC:AC) 1.37

| mpp 379 A
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PVsyst V7.4.0
VCO, Simulation date:
07/22/25 22:03

with v7.4.0

Project: KHO LANH SATRA_BINH DIEN

Variant: New simulation variant

Orientation
Tilt/Azimuth

Nominal (STC)
Modules

Pmpp
U mpp
| mpp

Orientation
Tilt/Azimuth

Nominal (STC)
Modules

Pmpp
U mpp
| mpp

Nominal (STC)
Total
Module area

Total PV power

Array #39 - Inverter circuit 4.9

Number of PV modules

At operating cond. (50°C)

Array #40 - Inverter circuit 4.10

Number of PV modules

At operating cond. (50°C)

PV Array Characteristics

#2
15/165 °
26 units Number of inverters
16.90 kWp Total power

26 Strings x 1 In series

Operating voltage

15.81 kWp Max. power (=>25°C)
42V Pnom ratio (DC:AC)
379 A
#2
15/165 °
26 units Number of inverters
16.90 kWp Total power

26 Strings x 1 In series

Operating voltage

15.81 kWp Max. power (=>25°C)
42V Pnom ratio (DC:AC)
379 A
Total inverter power
650 kWp Total power
1000 modules Max. power
2699 m? Number of inverters

Pnom ratio

26 units
12.4 kWac

36-55 V
0.480 kWac
1.37

26 units
12.4 kWac

36-55 V
0.480 kWac
1.37

475 kWac
480 kWac
1000 units

1.37

Array losses

Thermal Loss factor

DC wiring losses

Module Quality Loss

Module temperature according to irradiance Global array res. 0.000 mQ Loss Fraction -0.8 %
Uc (const) 20.0 W/mK Global wiring resistance  0.000 mQ
Uv (wind) 0.0 W/m?K/m/s Loss Fraction 0.0 % at STC
Module mismatch losses
Loss Fraction 0.0 % at MPP
IAM loss factor
Incidence effect (IAM): User defined profile
0° 25° 45° 60° 65° 70° 75° 80° 90°
1.000 1.000 0.995 0.962 0.936 0.903 0.851 0.754 0.000 |
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Project: KHO LANH SATRA_BINH DIEN

Variant: New simulation variant

PVsyst V7.4.0
VCO0, Simulation date:
07/22/25 22:03
with v7.4.0
Main results
System Production
Produced Energy (P50) 983424 kWh/year Specific production (P50) 1513 kWh/kWp/year Perf. Ratio PR 86.77 %
Produced Energy (P90) 914819 kWh/year Specific production (P90) 1407 kWh/kWp/year
Produced Energy (P95) 895517 kWh/year Specific production (P95) 1378 kWh/kWp/year
Normalized productions (per installed kWp) Performance Ratio PR
— T T T T T T T T 1 Ve—r—r— 7T T T T T T T T T 3
Le: Collection Loss (PV-array losses) 0.5 KWh/kWp/day 11E - PR: Performance Ratio (Yf/Yr): 0.868 E
— (inverter, ...) 0.13 kWh/kWp/day 1.0 f_ &
N é eful energy (inverter output) 4.15 kWh/kWp/day 09 E =
£ “F =
% i’; 08F :
Z 4 5 o7f g
1 = 2 06 :
£ 3 E 05
: e 03
=y 0.2
0.1
0 0.0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Balances and main results
GlobHor DiffHor T_Amb Globinc GlobEff EArray PR
kWh/m? kWh/m? °C kWh/m? kKWh/m? kWh ratio
January 139.7 67.61 26.50 136.9 133.4 80020 0.870
February 141.1 69.02 27.21 138.4 135.5 80584 0.868
March 166.6 79.93 28.53 163.5 160.0 94283 0.860
April 177.7 78.03 29.16 174.4 171.0 99671 0.852
May 165.7 77.45 28.88 162.4 159.0 93394 0.857
June 157.6 82.85 27.60 154.6 151.3 90879 0.876
July 154.0 82.74 27.57 151.0 147.7 88669 0.875
August 155.4 80.16 27.57 152.5 149.2 89208 0.872
September 136.1 79.99 26.89 133.3 130.3 77719 0.869
October 156.8 78.82 27.07 153.7 150.4 89635 0.869
November 114.2 63.45 26.70 111.8 108.9 65542 0.872
December 113.7 70.30 26.62 111.3 108.1 65758 0.879
Year 1778.6 910.34 27.53 1743.7 1704.9 1015363 0.868
) Legends
GlobHor  Global horizontal irradiation EArray Effective energy at the output of the array
DiffHor Horizontal diffuse irradiation PR Performance Ratio
T_Amb Ambient Temperature
Globlnc Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings
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PVsyst V7.4.0

Project: KHO LANH SATRA_BINH DIEN

Variant: New simulation variant

\VCO, Simulation date:

07/22/25 22:03
with v7.4.0

1779 kWh/m?

1705 kWh/m? * 2699 m? coll.

efficiency at STC = 24.11%

1109216 kWh

1031109 kWh

983424 kWh
983424 kWh

Loss diagram

-1.96%

-2.23%

-0.79%

-7.00%

+0.75%

0.00%
0.00%

-3.10%

N 0.00%
N 0.00%
N 0.00%
N 0.00%

\/

-1.58%

Global horizontal irradiation

Global incident in coll. plane

|AM factor on global
Effective irradiation on collectors
PV conversion

Array nominal energy (at STC effic.)

PV loss due to irradiance level
PV loss due to temperature

Module quality loss

Module array mismatch loss
Ohmic wiring loss
Array virtual energy at MPP

Inverter Loss during operation (efficiency)

Inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Available Energy at Inverter Output
Energy injected into grid
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Project: KHO LANH SATRA_BINH DIEN

Variant: New simulation variant

PVsyst V7.4.0
VCO, Simulation date:
07/22/25 22:03

with v7.4.0

Predef. graphs
Daily Input/Output diagram
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PVsyst V7.4.0
VCO0, Simulation date:

Project: KHO LANH SATRA_BINH DIEN

Variant: New simulation variant

07/22/25 22:03
with v7.4.0
P50 - P90 evaluation
Meteo data Simulation and parameters uncertainties
Source Meteonorm 8.1 (1996-2015), Sat=100% PV module modelling/parameters 1.0 %
Kind Monthly averages Inverter efficiency uncertainty 0.5 %
Synthetic - Multi-year average Soiling and mismatch uncertainties 1.0 %
Year-to-year variability(Variance) 51 % Degradation uncertainty 1.0 %
Specified Deviation
Climate change 0.0 %
Global variability (meteo + system) Annual production probability
Variability (Quadratic sum) 5.4 % Variability 53.5 MWh
P50 983.4 MWh
P90 914.8 MWh
P95 895.5 MWh
Probability distribution
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PVsyst - Simulation report

Grid-Connected System

Project: SATRA_VOVANKIET

Variant: New simulation variant
No 3D scene defined, no shadings
System power: 299 kWp
SATRA_VOVANKIET - Vietnam

Author

Version 7.4.0




Project: SATRA_VOVANKIET

a1 Variant: New simulation variant

PVsyst V7.4.0

VCO, Simulation date:
07/22/25 22:10

with v7.4.0
Project summary

Geographical Site Situation Project settings
SATRA_VOVANKIET Latitude 10.74 °N Albedo 0.20
Vietnam Longitude 106.65 °E

Altitude 48 m

Time zone UTC+7
Meteo data

SATRA_VOVANKIET
Meteonorm 8.1 (1996-2015), Sat=100% - Synthetic

System summary

Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation Near Shadings User's needs
Fixed planes 2 orientations No Shadings Unlimited load (grid)
Tilts/azimuths 20/156 °

20/-24 °

System information

PV Array Inverters

Nb. of modules 460 units Nb. of units 460 units

Pnom total 299 kWp Pnom total 219 kWac
Pnom ratio 1.368

Results summary

Produced Energy 444237 kWhlyear Specific production 1486 kWh/kWp/year Perf. Ratio PR 86.65 %

Table of contents

Project and results summary 2
General parameters, PV Array Characteristics, System losses 3
Main results 9
Loss diagram 10
Predef. graphs 11
P50 - P90 evaluation 12
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PVsyst V7.4.0
VCO, Simulation date:
07/22/25 22:10

with v7.4.0

Project: SATRA_VOVANKIET

Variant: New simulation variant

Grid-Connected System
PV Field Orientation

General parameters

No 3D scene defined, no shadings

Models used

(Custom parameters definition)
Unit Nom. Power
Number of PV modules
Nominal (STC)

Array #1 - PV Array #1.1
Mixed orient.

#1/2: 15/15 strings
Tilt/Azimuth

Number of PV modules
Nominal (STC)

Modules

At operating cond. (50°C)
Pmpp

U mpp

| mpp

Array #2 - PV Array #1.2
Mixed orient.

#1/2: 15/15 strings
Tilt/Azimuth

Number of PV modules
Nominal (STC)

Modules

At operating cond. (50°C)
Pmpp

U mpp

| mpp

Array #3 - PV Array #1.3
Mixed orient.

#1/2: 15/15 strings
Tilt/Azimuth

Number of PV modules
Nominal (STC)
Modules

650 Wp
460 units
299 kWp

20/156 °
20/-24 °
30 units
19.50 kWp
30 Strings x 1 In series

18.25 kWp
42V
438 A

20/156 °
20/-24 °
30 units
19.50 kWp
30 Strings x 1 In series

18.25 KWp
42V
438 A

20/156 °
20/-24 °
30 units
19.50 kWp
30 Strings x 1 In series

(Custom parameters definition)
Unit Nom. Power
Number of inverters
Total power

Number of inverters
Total power

Operating voltage
Max. power (=>25°C)
Pnom ratio (DC:AC)

Number of inverters
Total power

Operating voltage
Max. power (=>25°C)
Pnom ratio (DC:AC)

Number of inverters
Total power

Orientation Sheds configuration
Fixed planes 2 orientations No 3D scene defined Transposition Perez
Tilts/azimuths 20/156 ° Diffuse Perez, Meteonorm

20/-24° Circumsolar separate
Horizon Near Shadings User's needs
Free Horizon No Shadings Unlimited load (grid)

PV Array Characteristics

PV module Inverter
Manufacturer Longi Solar Manufacturer Enphase
Model LR7-72HVH -650M Model IQ8P-3P-72-E-US

0.475 kWac
460 units
219 kWac

30 units
14.3 kWac

36-55 V
0.480 kWac
1.37

30 units
14.3 kWac

36-55 V
0.480 kWac
1.37

30 units
14.3 kWac
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PVsyst V7.4.0
VCO, Simulation date:
07/22/25 22:10

with v7.4.0

Project: SATRA_VOVANKIET

Variant: New simulation variant

PV Array Characteristics

At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 18.25 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 438 A
Array #4 - PV Array #1.4
Mixed orient.
#1/2: 15/15 strings
Tilt/Azimuth 20/156 °

20/-24 °
Number of PV modules 30 units Number of inverters 30 units
Nominal (STC) 19.50 kWp Total power 14.3 kWac
Modules 30 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 18.25 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 438 A
Array #5 - PV Array #1.5
Mixed orient.
#1/2: 15/15 strings
Tilt/Azimuth 20/156 °

20/-24 °
Number of PV modules 30 units Number of inverters 30 units
Nominal (STC) 19.50 kWp Total power 14.3 kWac
Modules 30 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 18.25 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42 Vv Pnom ratio (DC:AC) 1.37
| mpp 438 A
Array #6 - PV Array #1.6
Mixed orient.
#1/2: 15/15 strings
Tilt/Azimuth 20/156 °

20/-24 °
Number of PV modules 30 units Number of inverters 30 units
Nominal (STC) 19.50 kWp Total power 14.3 kWac
Modules 30 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 18.25 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 438 A
Array #7 - PV Array #2.1
Mixed orient.
#1/2: 15/15 strings
Tilt/Azimuth 20/156 °

20/-24 °
Number of PV modules 30 units Number of inverters 30 units
Nominal (STC) 19.50 kWp Total power 14.3 kWac
Modules 30 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 18.25 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42 V Pnom ratio (DC:AC) 1.37
| mpp 438 A
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PVsyst V7.4.0
VCO, Simulation date:
07/22/25 22:10

with v7.4.0

Project: SATRA_VOVANKIET

Variant: New simulation variant

Array #8 - PV Array #2.2

PV Array Characteristics

Orientation #1
Tilt/Azimuth 20/156 °
Number of PV modules 15 units Number of inverters 15 units
Nominal (STC) 9.75 kWp Total power 7.1 kWac
Modules 15 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 9.12 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 219 A
Array #9 - PV Array #2.3
Mixed orient.
#1/2: 7/7 strings
Tilt/Azimuth 20/156 °

20/-24 °
Number of PV modules 14 units Number of inverters 14 units
Nominal (STC) 9.10 kWp Total power 6.7 kWac
Modules 14 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 8.51 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42 V Pnom ratio (DC:AC) 1.37
| mpp 204 A
Array #10 - PV Array #2.4
Mixed orient.
#1/2: 12/12 strings
Tilt/Azimuth 20/156 °

20/-24 °
Number of PV modules 24 units Number of inverters 24 units
Nominal (STC) 15.60 kWp Total power 11.4 kWac
Modules 24 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 14.60 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42 V Pnom ratio (DC:AC) 1.37
| mpp 350 A
Array #11 - PV Array #2.5
Mixed orient.
#1/2: 9/9 strings
Tilt/Azimuth 20/156 °

20/-24 °
Number of PV modules 18 units Number of inverters 18 units
Nominal (STC) 11.70 kWp Total power 8.5 kWac
Modules 18 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 10.95 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 263 A
Array #12 - PV Array #2.6
Mixed orient.
#1/2: 9/9 strings
Tilt/Azimuth 20/156 °

20/-24 °
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PVsyst V7.4.0
VCO0, Simulation date:
07/22/25 22:10

with v7.4.0

Project: SATRA_VOVANKIET

Variant: New simulation variant

Number of PV modules
Nominal (STC)

Modules

At operating cond. (50°C)
Pmpp

U mpp

| mpp

Array #13 - PV Array #3.1
Mixed orient.

#1/2: 15/15 strings
Tilt/Azimuth

Number of PV modules
Nominal (STC)

Modules

At operating cond. (50°C)
Pmpp

U mpp

| mpp

Array #14 - PV Array #3.2
Mixed orient.

#1/2: 15/15 strings
Tilt/Azimuth

Number of PV modules
Nominal (STC)

Modules

At operating cond. (50°C)
Pmpp

U mpp

| mpp

Array #15 - PV Array #3.3
Mixed orient.

#1/2: 9/9 strings

Tilt/Azimuth

Number of PV modules
Nominal (STC)

Modules

At operating cond. (50°C)
Pmpp

U mpp

| mpp

Array #16 - PV Array #3.4
Mixed orient.

#1/2: 10/8 strings

Tilt/Azimuth

Number of PV modules
Nominal (STC)
Modules

18 units
11.70 kWp
18 Strings x 1 In series

10.95 kWp
42V
263 A

20/156 °
20/-24 °
30 units
19.50 kWp
30 Strings x 1 In series

18.25 kWp
42V
438 A

20/156 °
20/-24 °
30 units
19.50 kWp
30 Strings x 1 In series

18.25 KWp
42V
438 A

20/156 °
20/-24 °
18 units
11.70 kWp
18 Strings x 1 In series

10.95 kWp
42V
263 A

20/156 °
20/-24 °
18 units
11.70 kWp
18 Strings x 1 In series

PV Array Characteristics

Number of inverters
Total power

Operating voltage
Max. power (=>25°C)
Pnom ratio (DC:AC)

Number of inverters
Total power

Operating voltage
Max. power (=>25°C)
Pnom ratio (DC:AC)

Number of inverters
Total power

Operating voltage
Max. power (=>25°C)
Pnom ratio (DC:AC)

Number of inverters
Total power

Operating voltage
Max. power (=>25°C)
Pnom ratio (DC:AC)

Number of inverters
Total power

18 units
8.5 kWac

36-55 V
0.480 kWac
1.37

30 units
14.3 kWac

36-55 V
0.480 kWac
1.37

30 units
14.3 kWac

36-55 V
0.480 kWac
1.37

18 units
8.5 kWac

36-55 V
0.480 kWac
1.37

18 units
8.5 kWac
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PVsyst V7.4.0

\VCO, Simulation date:
07/22/25 22:10
with v7.4.0

Project: SATRA_VOVANKIET

Variant: New simulation variant

PV Array Characteristics

At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 10.95 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 263 A
Array #17 - PV Array #3.5
Mixed orient.
#1/2: 10/10 strings
Tilt/Azimuth 20/156 °

20/-24 °
Number of PV modules 20 units Number of inverters 20 units
Nominal (STC) 13.00 kWp Total power 9.5 kWac
Modules 20 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 12.16 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42 V Pnom ratio (DC:AC) 1.37
I mpp 292 A
Array #18 - PV Array #4.1
Mixed orient.
#1/2: 15/15 strings
Tilt/Azimuth 20/156 °

20/-24 °
Number of PV modules 30 units Number of inverters 30 units
Nominal (STC) 19.50 kWp Total power 14.3 kWac
Modules 30 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 18.25 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 438 A
Array #19 - PV Array #4.2
Orientation #1
Tilt/Azimuth 20/156 °
Number of PV modules 15 units Number of inverters 15 units
Nominal (STC) 9.75 kWp Total power 7.1 kWac
Modules 15 Strings x 1 In series
At operating cond. (50°C) Operating voltage 36-55 V
Pmpp 9.12 kWp Max. power (=>25°C) 0.480 kWac
U mpp 42V Pnom ratio (DC:AC) 1.37
| mpp 219 A
Total PV power Total inverter power
Nominal (STC) 299 kWp Total power 219 kWac
Total 460 modules Max. power 221 kWac
Module area 1241 m? Number of inverters 460 units

Pnom ratio 1.37
07/22/25 PVsyst Licensed to Page 7/12




PVsyst V7.4.0

VCO, Simulation date:

07/22/25 22:10

with v7.4.0

Project: SATRA_VOVANKIET

Variant: New simulation variant

Thermal Loss factor

Array losses

DC wiring losses

Module Quality Loss

Module temperature according to irradiance Global array res. 0.000 mQ Loss Fraction 0.8 %
Uc (const) 20.0 W/m?K Global wiring resistance  0.000 mQ
Uv (wind) 0.0 W/m?K/m/s Loss Fraction 0.0 % at STC
Module mismatch losses
Loss Fraction 0.0 % at MPP
IAM loss factor
Incidence effect (IAM): User defined profile
0° 25° 45° 60° 65° 70° 75° 80° 90°
1.000 1.000 0.995 0.962 0.936 0.903 0.851 0.754 0.000
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Project: SATRA_VOVANKIET

Variant: New simulation variant

PVsyst V7.4.0

\VCO, Simulation date:
07/22/25 22:10
with v7.4.0

Main results

System Production

Produced Energy 444237 kWh/year

Normalized productions (per installed kWp)

Specific production
Perf. Ratio PR

1486 kWh/kWp/year
86.65 %

Performance Ratio PR

7 T T T T T
Lc: Collection Loss (PV-array losses) 0.49 kWh/kWp/day
Ls: System Loss (inverter, ...) 0.13 kWh/kWp/day

eful energy (inverter output) 4.07 kWh/kWp/day

1 ! ! I I

Normalized Energy [kWh/kWp/day]
Performance Ratio PR

T
. -

T T T T T T T T
R: Performance Ratio (Yf/Yr): 0.867

Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Balances and main results

GlobHor DiffHor T_Amb Globlnc GlobEff EArray E_Grid

kWh/m? kWh/m? °C kWh/m? kWh/m? kWh kWh
January 140.1 67.33 26.52 133.4 129.9 35761 34619
February 1411 64.69 27.21 134.7 131.8 35733 34607
March 166.4 80.74 28.49 159.8 156.6 42617 41290
April 177.6 84.76 29.12 171.6 168.2 45856 44453
May 166.7 75.98 28.85 161.3 158.0 42713 41381
June 157.6 71.87 27.59 153.0 149.7 40903 39624
July 153.8 75.72 27.56 148.8 145.5 39839 38580
August 155.4 78.64 27.56 150.2 147.0 40247 38976
September 136.0 70.36 26.88 130.4 127.5 34866 33744
October 158.0 81.51 27.07 151.1 147.7 40626 39365
November 1153 71.83 26.71 110.1 107.0 29773 28807

- December 115.7 69.19 26.64 110.1 107.0 29770 28791
Year 1783.8 892.62 27.52 1714.6 1676.1 458705 444237
Legends
GlobHor  Global horizontal irradiation EArray Effective energy at the output of the array
DiffHor Horizontal diffuse irradiation E_Grid Energy injected into grid
T_Amb Ambient Temperature PR Performance Ratio
Globinc Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings
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Project: SATRA_VOVANKIET

a1 Variant: New simulation variant

PVsyst V7.4.0
VCO, Simulation date:
07/22/25 22:10

with v7.4.0

Loss diagram

1784 kWh/m? Global horizontal irradiation
-3.88% Global incident in coll. plane
-2.25% IAM factor on global
1676 kWh/m?2 * 1241 m? coll. Effective irradiation on collectors
! efficiency at STC = 24.11% PV conversion
501624 kWh Array nominal energy (at STC effic.)
N -0.82% PV loss due to irradiance level
-6.98% PV loss due to temperature
A +0.75% Module quality loss
™ 0.00% Module array mismatch loss
™ 0.00% Ohmic wiring loss
N 0.00% Mixed orientation mismatch loss
466286 kWh Array virtual energy at MPP
E} -3.10% Inverter Loss during operation (efficiency)
-1.68% Inverter Loss over nominal inv. power
N 0.00% Inverter Loss due to max. input current
> 0.00% Inverter Loss over nominal inv. voltage
N 0.00% Inverter Loss due to power threshold
N 0.00% Inverter Loss due to voltage threshold
444237 kWh Available Energy at Inverter Output
444237 kWh Energy injected into grid
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Project: SATRA_VOVANKIET

Wis : o .
“!{:0 Variant: New simulation variant

PVsyst V7.4.0
VCO, Simulation date:
07/22/25 22:10

with v7.4.0

Predef. graphs
Daily Input/Output diagram
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: Project: SATRA_VOVANKIET
T

L B . . : .
'\"ﬂ:l Variant: New simulation variant

PVsyst V7.4.0

VCO, Simulation date:
07/22/25 22:10

with v7.4.0
P50 - P90 evaluation
Meteo data Simulation and parameters uncertainties
Source Meteonorm 8.1 (1996-2015), Sat=100% PV module modelling/parameters 1.0 %
Kind Monthly averages Inverter efficiency uncertainty 0.5 %
Synthetic - Multi-year average Soiling and mismatch uncertainties 1.0 %
Year-to-year variability(Variance) 51 % Degradation uncertainty 1.0 %
Specified Deviation
Climate change 0.0 %
Global variability (meteo + system) Annual production probability
Variability (Quadratic sum) 54 % Variability 24.2 MWh
P50 444 .2 MWh
P90 413.2 MWh
i P95 404.5 MWh

Probability distribution

0.50 ' I T T ' 1 ' I '

0.45

P50 = 444.2 MWh

0.40

0.35

0.30

0.25

Probability

0.20
P90 = 413.2 MWh

0.15

0.10 P95 = 404.5 MWh

0.05
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chp dat Hé théng dién mdt troi mdi nha tai cdc cong trinh cua
Téng Céng ty Thuong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thudt

2.1.

2.1.1.

2.1.2.

1)

Chwong2  TINH TOAN LUA CHON DAY DAY DAN
THUYET MINH
GIOI THIEU CHUNG

Trong hé théng dién mit troi st dung bd vi blen tAn (micro inverter), mdi tim
p1n (hoac mdt nhom nho tAm pin) duoc két ndi vi mot micro inverter r1eng biét
dé thuc hién Vlec chuyén dbi dién mot chiéu (DC) thanh dién xoay chiéu (AC)
ngay tai ngudn phat. Do do, hé théng cap dién xoay chiéu (AC) déng vai tro
then chét trong viéc thu thip nang lugng AC tu tAt c4 cdc micro inverter va dan
truyén dén dlem dau n01 Viéc lya chon dung ching loai, tlet dién va chit luong
cap AC layéutd quyet dinh dén hiéu suét, d§ an toan va tudi tho ctia toan bd hé
théng.

CAC CHUNG LOAI CAP AC CHINH CAN QUAN TAM

Heé théng cap AC trong mot du 4n dién mat troi st dung micro inverter thuong
bao gdm cac loai chinh sau:

Cap két noi gitra cac Micro Inverter

= Day laloai cap chuyén dung, thuong duoc thiét ké va cung cAp béi chinh nha
sdn xuét micro inverter. Loai cap nay cd cac dau ndi (connector) duge dic
sin hoic thiét ké dic biét dé d& dang két néi ndi tiép (daisy-chain) hodc song
song cac dau ra AC cua tirng micro inverter, tao thanh mot hodc nhiéu mach
nhéanh AC.

= Dic diém k¥ thuét chinh:
+ Lbi dén: Thuong bing dong, tiét dién duoc nha san xuét tinh todn va quy
dinh cu thé dé dam bao kha ning mang dong t5i da cho mot mach nhanh

gbm nhiéu micro inverter (vi duy, mot nhanh ¢ thé hd tro tir vai dén vai
chuc micro inverter tuy theo cong suit va thiét ké cua hé thdng).

¢+ Cach dién va V6 boc: Vat liéu cach dién va vo boc phai co kha nang
chong chiu diéu kién méi trudng khéic nghiét trén mai nha hogc ngoai troi,
bao gdm kha nang chdng tia UV, chiu nhiét d6 cao, chdng am, chéng thdm
nuée va ¢6 do bén co hoc tot.

+ DAu ndi (Connectors): Duoc dic san, dam béo kin nude (thudng dat cap
bao v¢ IP67 hodc IP68) chéng 3 &n mon va cung clp két ndi dién chéc chén,
an toan, giam thiéu nguy co su c¢b do tiép xuc kém.

¢+ CAu hinh day: Co cac loai cap duogc th1et ké cho hé théng mot pha va hé
théng ba pha , v6i sb luong va mau sic day dan theo tiéu chuan.

= Luya chon va Tiéu chi danh gia:

+ Phai Iua chon loai cap va dau ndi hoan toan tuong thich véi model micro
inverter dugc su dung, theo ding khuyén cdo va tai liéu k¥ thuét ctia nha
san xuat.

+ Tuén tht s6 luong micro inverter toi da cho phép trén mdi doan cap nhéanh.
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2)

3)

+ Pam bao cc dau ndi duoc lap dat ding ky thuat dé duy tri cAp bao vé IP.

Cap AC tir mach nhianh micro inverter dén tit gom xoay chiéu phén phdi
nhanh (AC SUB PANEL)

Day la cdc doan cép luc dan dong dién AC tir diém cudi ciia mdi mach nhanh

micro inverter v€ tu gom xoay chiéu phan ph01 nhanh (AC Sub Panel) tuong

Gmg. Viéc gom nhoém céc mach nhanh inverter v& mot AC Sub Panel dugc

thuc hién dya trén nhu ciu cong suét ctia mdt nhém phu tai cu thé trong trung
tAm thuong mai.

Dic diém kg thuat chinh:

+ L&i din: Ddng, tiét dién duge tinh todn dua trén tong dong dién cua cac
mach nhanh micro inverter ma n6 phuc vu.

+ VAt lidu cach dién va V6 boc: Thuong 1a cap CV (cach dién XLPE, vo
PVC) hodc CXV (cach dién XLPE, v6 PVC, ¢o thé c6 gidp nhe néu can
tiy theo duong di cdp), phu hop lap dit trong thang mang cap trén mai va
trong toa nha.

+ S6 16i: Phu hop véi cdu hinh 3 pha.
Lua chon va Tiéu chi danh gia:

¢ Tinh toan tiét dién dam bao kha ning mang dong va sut ap trong gioi han
cho phép cho doan cap nay.

+ Phu hop v6i moi trudng lap dat va quy dinh v& phong chay chita chay.

Cap truc chinh AC

Déy la cép luc chinh, c6 tiét dién 16n hon, dan toan bd cong suat dién mat
tro1 da duoc tong hop tai mot Tu AC Sub Panel dén diém ddu ndi truc tiép
vao ti dién nguon ctia nhom phu tai da dugc lya chon trong trung tdm thuong
mai.

Dic diém k¥ thuat chinh:
+ Lol dan Pdng, tiét dién dugc tinh toan can than dua trén tong cong sudt

clia tat ¢4 cac micro inverter dugc gom vé AC Sub Panel do, chiéu dai cap
va y8u cau sut &p t8i da cho phép dén diém déu ndi phu tai.

+ Vat liéu cach dién va Vé boc: Thuong la cdp CV (cach dién XLPE, vo
PVC) hoic CXV (cach dién XLPE, vé PVC, ¢6 thé co gidp nhe néu can
tuy theo duong di cap), phu hop lap dit trong thang mang cap trén mai va
trong toa nha.

+ S6 16i: Phu hop v6i cau hinh 3 pha.

= Luya chon va Tiéu chi dénh gia:

+ Tinh toan tiét dién: Dya trén dong dién dinh muc va cac hé s hiéu chinh,
sau d6 kiém tra lai bang tinh todn sut ap.

¢+ Phu hop véi moi truong 14p dat (trong nha, ngoai troi, di ngém, nhiét do,
d6 am).
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+ Tuan tht cac tiéu chuén dién lién quan.
2.2. CAC TIEU CHI DPANH GIA VA LUA CHON TOI THIEU CHO CAP
AC

» Kha ning mang dong:

+ Tiét dién cap phai dugc chon sao cho dong dién lam viée lién tuc tbi da
ctia mach khong vuot qua kha ning mang dong cho phép cua cap trong
didu kién 1ap dit thuc t€ (nhiét d6 moi trudng, lap dat trong 6ng hay ngoai
trod, so luong cap di chung...).

Imax

fi X[z

Idm =

+ Trong do:
—  Iym: dOng dién dinh muc cua cap;
—  Imax: dong dién dau ra AC tdi da lién tuc;

—  f: hé sb hiéu chinh theo nhiét dd moi trudng (theo bang B.52.14
TCVN 7447-5-52:2010);

— £ hé sé hiéu chinh do ldp dit gan nhau (theo bang B.52.20 TCVN
7447-5-52:2010)

= Po sut ap:

+ Tdng d6 sut p trén toan bo duong day AC, tir micro inverter xa nhét dén
diém hoa lu6i hodc diém két noi tai, khéng nén vuot qua mot gi6i han nhat
dinh (thuong 1a 3% theo khuyén nghi ctia cc tiéu chuan hogc nha san xuat
thiét bi) d& dam bao micro inverter hoat dong trong dai dién 4p cho phép
va tbi thiéu hoa ton that nang lugng trén dudng day.

+ Sut 4p phai dugc tinh toén cho cd cdp nhanh va cap truc chinh.

+ Theo TT 39/2015 TT-BCT, tén thét dién 4p trén déy dan phai < 5%.

+ Tdn thit dién 4p dugc tinh theo cong thirc sau:

AUac 3pha = V3xLxIxR

¢+ Trong do:

—  AUac 3pha: Do sut 4p day (Line-to-Line Voltage Drop) trén
duong day 3 pha (V)

—  L: Chiéu dai ctia cap (m)
— 1. Dong dién xoay chidu hiéu dung chay trén mdi day pha (A)
—  R:Dién tr& cta rudt dan (Q/km)
2.3. SO LIEU PAU VAO
= Cong suét Micro-Inveter: 475 Wp;

= Dién ap dinh mic cia Micro-Inveter: Uam=230 V;
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2.4.

2.4.1.

1)

2)

3)

2.4.2.

= Dién 4p day ctia hé Micro-Inverter 3 pha:
U= Umax= V3 x Uam = V3 x 230 =398.37 V=400 V

= Dong dién tdi da ctia Micro-Inveter: lam inv = 2.09 A;
Nhu vay, cap duoc chon la loai cap xoay chiéu ha thé 0.6/1kV
TiINH TOAN CHQN CAP

CAP AC TU MACH NHANH MICRO INVERTER DEN TU GOM
XOAY CHIEU PHAN PHOI NHANH (AC SUB PANEL)

Cac ti AC Sub Panel s€ gom cdng suat tr cac mach inverter , td1 da 30 bd Micro-
Inverter cho hé théng 3 pha, mdi pha c6 toi da 10 Micro Inverter. Xét doan cap
tr mach inverter xa nhét vé ti voi chiéu dai L=50m. Cép duogc di trong mang
cap.

Ima)\'—l()XIdm inv — 1OX209 209A

Umax =400V
Kiém tra kha niing tai dong dién lam viéc:
= Dong dién mang tai ctia cap AC 4 151 dbng vé6i dién &p dinh muc 1kV tiét

dién 4mm?: Iam aa = 42 A (tham khao Catalogue cap CADIVI)

= Hé s6 suy giam do nhiét d6 moi truong 40°C: fi = 0.91
= Hé s6 hiéu chinh do lip dit gén nhau: £, =0.73
Déong dién tii ciia hé thong cép trén:

Tim dd X 1 X 2 =27.9A > [max=20.9 A

Kiém tra qua dién ap:
Udm cable = 1000V > Umax =400V max
Tinh toan sut ap:
Do sut ap cua cap AC 4 151 déng v61 dién ap dinh muc 1kV tiét dién 4mm?:
AUgay = 11 mV/A/m
AU = (AUgy xI)x L =(11x20.9) x 50 = 11495 (mV) = 11.495 (V)

%AU= (AU/ Udinh_mirc) x 100% = (11.495/400) x 100% = 2.87 %

Nhan xét:
Céap AC 4 181 CXV-4x4 mm? — 0.6/1kV dam bao kha nng truyén tai cong suit
clia mach inverter vé1 tdi da 30 Micro Inveter vé ti AC Sub Panel.

CAP TRUC CHINH AC TAI TTTM SATRA CU CHI

Tir ti AC Sub Panel s& truyén tai cong suét tir hé thong ning lugng mat troi dén
phu tai. Tai TTTM Satra Ct Chi, nhom cac mach Micro Inverter thanh 3 nhom
tuong Gng véi 3 ti AC Sub Panel. Tinh toan chung loai cap tuong Gmg voi cdng
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suét clia timg nhom. Chidu dai cép tr AC Sub Panel dén diém dau nbi 1an luot
nhu sau:
¢ Tirta AC Sub Panel 1 dén ta hién hitu DP-T1: L= 106.7 m
+ Tirtd AC Sub Panel 2 dén ta hién hitu DP-T2: Lo= 156.9 m
+ Tuti AC Sub Panel 3 dén t0 hién hitu DP-T1: L3=288.93 m
= Ta AC Sub Panel 1:
Imax] = 93 X Iam_inv = 93 x 2.09 = 194.37 A

Umax = 4OOV

= T0 AC Sub Panel 2:
Imaxz = 79 X Idm_in\/ = 79 X 209 :16511 A

Umax =400V

= T4 AC Sub Panel 3:
Imaxs = 56 X Lam v = 56 x 2.09 =117.04 A

Umax = 4OOV
1) Kiém tra kh3 niing tai dong dién lam viéc:
= Lya chon day cap AC 4 151 déng tiét dién 95mm? cho ta AC Sub Panel 1,2,3;

» Dong dién mang tai cua cap AC 4 151 dbng v6i dién 4p dinh muc 1kV tiét
dién 95mm?: Lum = 298A va d0 sut &p AUday = 0.45 mV/A/m

= Hé sb suy giam do nhiét do moi trudng 40°C: £1=0.91
= Hé sb hiéu chinh do lip dat gn nhau: £, =0.73
Dong dién tii ciia hé thong cap trén:

Tam da X fi x £5=197.96 A > Imax1 = 194.37 A

2) Kiém tra qua dién ap:
Udm cable = 1000V > Umax =400V max

3) Tinh toan sut ap:
AU = (AUgay x 1) x L1 = (0.45 x 194.37) x 106.7 = 9332.7 (mV) = 9.332 (V)

%AU;1 = (AU Udinh_mae) * 100% = (9.332/400) x 100% = 2.33 %

AU = (AUagay x 1) x Ly = (0.45 x 165.11) x 156.9 = 11657 (mV) = 11.657 (V)
%AU> = (AU/ Udinh_mic) ¥ 100% = (11.657/400) x 100% =2.91 %

AUs = (AUdzy x 1) x L3 = (0.45 x 117.04) x 288.93 = 15217 (mV) = 15.217 (V)
%AU3 = (AU3/ Uginh_mic) * 100% = (15.217/400) x 100% = 3.8%
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2.4.3.

)

Nhén xét:

= Chung loai cap AC 4 loi CXV-4x95 mm? — 0.6/1kV dam bao kha ndng
truyén tai cong suét ctia mach tr tt AC Sub Panel 1 dén cac phu tai trong
trung tAm thuong mai;

= Chung loai cap AC 4 1oi CXV-4x95 mm2 — 0.6/1kV dam bdo kha néang
truyén tai cong suit ctia mach tr tt AC Sub Panel 2 dén cac phu tai trong
trung tim thuong mai;

= Chung loai cdp AC 4 loi CXV-4x95 mm? — 0.6/1kV dam bao kha nang
truyén tai cong suét cia mach tir tt AC Sub Panel 3 dén cac phu tai trong
trung tdm thuong mai

CAP TRUC CHINH AC TAI KHO LANH SATRA (CAP PONG DI
TRONG MANG CAP TU TU AC SUB PANEL DEN TU DPAU DAY
MSB)

Tir tt AC Sub Panel sé truyén ti cong suét tir hé thong nang lugng mit troi dén
phu tai. Tai Kho lanh Satra, nhém cac mach Micro Inverter thanh 3 nhom tuong
tmg v6i 3 ti AC Sub Panel. Tinh toan ching loai cap twong Ung vé1 cong suét
cua tung nhom. Xet doan cap tir AC Sub Panel c6 cong suét 16n nhit va xa nhat
dén diém ddu ndi véi chiéu dai L= 125.93m. Cép duoc di trong mang cap.

= Tu AC Sub Panel 1,3:
Imaxl =80 x Idm_inv =80x2.09= 167.2 A

Umax =400V

= Tu AC Sub Panel 2,4:
Imaxz = 87 X Iam inv = 87 x2.09 =181.83 A

Umax =400V

= T4 AC Sub Panel 3:
Imaxs = 29 X Lam inv = 29 X 2.09 =60.61 A

Umax = 400V
Kiém tra kha niing tai dong dién lam viéc:
= Luya chon diy cap AC 4 101 ddng tiét dién 95mm? cho ti AC Sub Panel 1,3;
= Lua chon day cap AC 4 151 ddng tiét dién 120mm? cho ti AC Sub Panel 2,4;

= Dong dién mang tai cua cap AC 4 [5i ddng voi dién ap dinh muc 1kV tiét
dién 95mm?: Lam1 = 298A va do sut 4p AUday1 = 0.45 mV/A/m

= Dong dién mang tai ciia cap AC 4 101 dbng véi dién 4p dinh muc 1kV tiét
dién 120mm?: Iam2 = 346A va dd sut &p AUday2 = 0.36 mV/A/m

= Heé s suy giam do nhiét do moi truong 40°C: fi=0.91
= Hé s6 hiéu chinh do lip dat gan nhau: £, =0.73
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2)

3)

2.4.4.

)

Dong dién tai ciia hé théng cap trén:
Lim_da1 X fi x £ =197.96 A > Imax1= 167.2 A

Tam_daa2 X f1 x £2=229.85 A > Imax1 = 181.83 A
Kiém tra qu4 dién ap:
Udm cable = 1000V > Umax =400V max

Tinh toan sut ap:
AU = (AUday1 x 1) x L =(0.45 x 167.2) x 125.93 = 9474 (mV)=19.474 (V)

%AU; = (AU Usinh_mixc) X 100% = (9.474/400) x 100% = 2.37 %
AU, = (AU x 1) x L= (0.36 x 181.83) x 125.93 = 8243 (mV) = 8.243 (V)
%AU2 = (AU2/ Udinh_mizc) * 100% = (8.243/400) x 100% = 2.06 %

Nhan xét:

= Chung loai cap AC 4 loi CXV-4x95 mm? — 0.6/1kV ddm bao kha nang
truyen tai cOng suét cia mach tir tt AC Sub Panel 1 va 3 dén tu phan phdi
nguon hién hitu cia Kho lanh Satra;

= Chung loai cap AC 4 ]oi CXV-4x120 mm2 — 0.6/1kV dam bao kha ning
truyen tai cong suét ctia mach tir ti AC Sub Panel 2 va 4 dén ta phan phdi
ngudn hién hitu cia Kho lanh Satra.

CAP TRUC CHINH AC TAI KHO LANH SATRA (CAP NHOM VAN
XOAN TREO TREN TRU TU TU PAU DAY MSB PEN TU PHAN
PHOI NGUON HIEN HUU)

Tir ti ddu ddy trung gian MSB s& truyén tai cong suét dén ti cap nguon hién
hitu ciia phu tai trong kho lanh Satra. X¢ét doan cép tir tu MSB dén ti ngudn hién
hitu ¢6 chiéu dai L= 122m. Cép treo trén tru bé tong ly tdm.

= Ti MSB:
Tmax = 334 X Lam inv = 334 x 2.09 = 698.06 A
Unnax = 400V
Kiém tra kha niing tai dong dién lam viéc:
= Lua chon dy cap AC 4 16i nhom tiét dién 185mm? dé két ndi ti MSB va tu
ngudn hién hitu;

= Dong dién mang tai ciia cap AC 4 15i nhém v6i dién ap dinh muc 1kV tiét
dién 185mm?: Lam = 344A

= Tbng dong dién: 698.06 A
= S§ cép song song: 3
= Dong dién trén mdi s¢i cap (I): 698.06 /3 =232.69 A <Ium = 344A

Cdc phu luc tinh todn Trang 84



chrp dat Hé tho”’ng dién mdt troi mdi nha tai cdc cong trinh cua
Téng Céng ty Thuong mai Sai Gon — TNHH Mot thanh vién Bdo cdo Kinh té - Ky thudt

2)

2.4.5.

Tinh toan sut ap
= Chiéu dai duong day (L): 121.518 m = 0.121518 km
= Hé s6 cong suét (cos(p)): Gia dinh 1a 0.9
+ sin(): arccos(0.9) = 25.84°, do do sin(25.84°) = 0.436

= Pién trd cap (R): D&i véi cap ABC 4x185mm?, gid tri tham Khao tur catalogue
nha san xuat la 0.164 /km.

= Pién khang cap (X): DPbi voi cap ABC 4x185mm?, gid tri tham khao 14 0.079
Q/km

= Tinh toan phén tré khang cta cong thic
(R x cos() + X x sin()) = (0.164 x 0.9) + (0.079 x 0.436)
=0.1476 + 0.0344 = 0.182
» Tinh todn do sut ap (Volt)
AU=+3 xIx L x0.182
AU=1.732 x 232.69 x 0.121518 x 0.182 = 8.91 V
= Tinh toan d6 sut ap theo ty 1& phan tram (%)
AU% = (AU / U_dinh_mrc) x 100%
AU% = (8.91 V /400 V) x 100% = 2.23% < 5%
Nhén xét:

= Ching loai cdp AC 4 16i nhom van xoin ABC-4x95 mm? — 0.6/1kV dam
bao kha ning truyén tai cong sudt ctia mach tir ti MSB dén ti phan phoi
ngudn hién hitu.

CAP TRUC CHINH AC TAI TTTM VO VAN KIET

Tir tit AC Sub Panel s& truyén tai cong suét tr hé thdng nang lugng mét troi dén
phu tai. Tai TTTM Satra V6 Van Kiét, nhom cac mach Micro Inverter thanh 4
nhom tuong tng v6i 4 t AC Sub Panel. Tinh toan ching loai cap tuong ing
v6i cong sudt clia tung nhom. Xet doan cap tir AC Sub Panel c6 cong sudt 16n

nhit va xa nhét dén didm diu ndi v6i chiéu dai L=179.8m. Cap dugc di trong
mang cap.
= Tu AC Sub Panel 1:

Imaxt = 85 X Lam_inv = 85 x2.09 = 177.65 A

Umax = 4OOV

= T AC Sub Panel 2:
Imaxz 15 X Idm inv — 15X 2 09 31 35 A

Umax =400V
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= Tu AC Sub Panel 3:
Imax} = 24 X Idm_inv = 24 X 209 = 5016 A

Umnax = 400V

= Tud AC Sub Panel 4:
Imaxd =30 X Lam inv = 30x2.09=62.7 A

Umax =400V
1) Kiém tra kha ning tai dong dién lam viéc:
= Lua chon diy cap AC 4 16i ddng tiét dién 95mm? cho tu AC Sub Panel 1;
» Lua chon day cap AC 4 151 déng tiét dién 16mm? cho tia AC Sub Panel 2;
= Luya chon diy cap AC 4 161 ddng tiét dién 25mm? cho ti AC Sub Panel 3;
= Lua chon ddy cap AC 4 101 ddng tiét dién 25mm? cho ti AC Sub Panel 4;

= Dong dién mang tai ciia cap AC 4 16i dong v6i dién 4p dinh mic 1kV tiét
dién 95mm?: Tam_aa1 = 298A va do sut 4p AUqay1 = 0.45 mV/A/m

= Dong dién mang tai cta cap AC 4 161 ddng véi dién 4p dinh muc 1kV tiét
dién 16mm?: Lam a2 = 100A va dién tr& cap AUday2 = 2.6 mV/A/m

= Dong dién mang tai cua cap AC 4 151 dong vdi dién 4p dinh mic 1kV tiét
dién 25mm?: Tam a3 = 127A va do sut ap AUaays = 1.6 mV/A/m

* Dong dién mang tai cua cap AC 4 101 déng véi dién &p dinh muc 1kV tiét
dién 25mm?: Lam a4 = 127A va d0 sut ap AUdays = 1.6 mV/A/m

» Hé s6 suy giam do nhiét d moi truong 40°C: fi=0.91
x Hé s6 hiéu chinh do lip dat gan nhau: £, =0.73
Dong dién tai ciia hé thong cap trén:

Tam a1 X 1 X £ = 197.96 A > Imax1 = 177.65 A

Lam da2 X fi x 2 =66.43 A> Imax2=31.35 A
Idmﬁdd3 xfix£H=8437 A>Ima3= 50.16 A
Idm_dd4 X fl X f2 =8437 A> Imax4 =627 A

2) Kiém tra qua dién 4p:
Udm cable = 1000V > Umax =400V max

3) Tinh toan sut ap:
AU = (AUgay1 x 1) x L =(0.45x 177.65) x 179.8 = 14373 (mV) = 14373 (V)

%AU1 = (AU1/ Utinh_mic) X 100% = (14.373/400) x 100% = 3.59 %
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AU, = (AUdzy2 x 1) x L = (2.6 x 31.35) x 179.8 = 14655 (mV) = 14.655 (V)

%AU3 = (AU2/ Udinh_mire) ¥ 100% = (14.655/400) x 100% = 3.66 %

AUs = (AUgays x 1) x L= (1.6 x 50.16) x 179.8 = 14430 (mV) = 14.430 (V)
%AU3 = (AU3/ Udinh_mic) ¥ 100% = (14.430/400) x 100% =3.61 %

AUs = (AUgaga x 1) x L= (1.6 x 62.7) x 179.8 = 18037 (mV) = 18.037 (V)
%AUs = (AU4/ Udinh_mic) ¥ 100% = (18.037/400) x 100% = 4.51 %

Nhan xét:

= Chung loai cap AC 4 loi CXV-4x95 mm? — 0.6/1kV dam bao kha ning
truyén tai cong sudt ctia mach tr tt AC Sub Panel 1 dén céc phu tai trong
trung tAm thuong mai

= Chung loai cap AC 4 Joi CXV-4x16 mm? — 0.6/1kV dam bdo kha nédng
truyén tai cong suét ctia mach tr ti AC Sub Panel 2 dén cac phu tai trong
trung tdm thuong mai

= Chung loai cép AC 4 Ioi CXV-4x25 mm? — 0.6/1kV dam bao kha nang
truyén tai cong suét ctia mach tir ti AC Sub Panel 3, 4 dén cac phu tai trong
trung tdm thuong mai
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Chwong3  CACPHU LUC TINH TOAN PHAN XAY DUNG
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TiNH TOAN HE KHUNG GIAN
DU AN: LAP PAT HE THONG DMT TAI TRUNG TAM THUONG MAI SATRA CU CHI

1. Dir lidu dau vao tinh toan

Dia diém dv an: H6 Chi Minh
Vung ap lwc gio 1A, W0 = 83 daN/m2
Dang dia hinh: B
D6 nghiéng cla gian: 5 as
Nhip gian 3 m
K/C bb tri xa gb 1.2 m
2. Tiéu chudn thiét ké
TCVN 2737-2023 Tai trong va tac dong
TGVN 5575-2024 Két cAu thép - Tiéu chuén thiét ké
3. Vat ligu
Vat liéu thép Xagbd JIS 3101 - G350 - Yeild point = 350Mpa
Thép hinh khac JIS 3101- SS400
Bu léng Cép bén 5.6
4. Tai trong
4.1 Tinh tai
Tai trong Pin + phu kién DL1 = 12 kg/m2 n=12
=> Taj phan bb déu lén xa go Pdl1 = 17.28 kg/m
=> T&i phan bd déu lén vi kéo = 43.2  kg/m

44.2  Tai trong ban than két ciu ( dwoec khai bao trong phan mém Sap)
Cac tiét dién khung dworc str dung
Xa gb: C 80x40x15x2.0

4.2 Tai gio
4.2.1 Theo tiéu chudn TCVN 2737-1995, ap lwc gio tai do cao z dwgc tinh nhw sau
Wk = W3s,10 . k(ze) . c. Gf (daN/m2)
Trong do:

k: hé sb phan bé &p luc theo do cao z
z~4m > k=1
y: hé sb tin cay cua tai trong gio
Sy= 1.2
WO: 4p luc gio co sé tai dia diém duwa an
C: hé sb khi déng theo TCVN 2737-1995
Hé gian d& Pin thuéc dang so db Il ( gid ép) va IV ( gio day)
Huwéng gio ép:
Cel = 0.3 S>W1= 29.88 daN/m2
Ce2 = 0.42 S>W2-= 41.832 daN/m2
Huwéng gi6 day
Cel = -04 > W1 -39.84 daN/m2
Ce2 = 0.22 S>W2= 21.912 daN/m2
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Tai gi6 phan bé déu lén xa g

Ap luc gié 1én xa go:

>qil= 35.86 daN/m
=> T&i phan bd déu lén vi kéo Pw1= 89.64 daN/m
4.3. Hoat tai
Hoat tai I1&p Pin, stra chira LL1 = 15 kg/m2
=> Ta&i phan bd déu 1én xa go Pll1 = 21.6  kg/m
=> Tai phan bb déu I&n vi kéo P2 = 54 kg/m

5 T hop tai trong cho hé xa go
T6 hop tai trong cho hé khung gian nhw sau
Combol =1.1SW + D+ W+
Combol =1.1SW+1.1D+ W-

Trong dé:

SW: trong lvong ban than ( trong lvong két cu thép)
Pdl: tinh tai

P1l: Hoat tai

W+: Gib6 ép

W-:  Gié day

6 Chwong trinh tinh toan
Dung chuwong trinh Sap 2000 V14.2.2 dé nhap va tinh toan néi lwc khung gian

7  Tinh toan kiém tra tiét dién gian

7.1 MB®d hinh tinh



7.2 Noi lwc hé khung gian
Biéu db lwc doc, cét td hop lwc Combo1




7.3 Tinh toan kidm tra tiét dién xa gé
Piéu kién ap dung
Xa gd chiu udn

2 1E+06 kG/cm?
3500 kg/cm2
3182 kG/cm?

Tiét dién xa gob Loai C80x40x15x2
D3c trwng hinh hoc tiét dién:
Dién tich F= 364  cm2
M6 men quan tinh: Jx = 36.89 cm4
Jy = 8.51 cm4
M6 men khang uén:  Wx = 9.22  cm3
Wy = 352  cm3
SW = 2.86  kg/m
Vat liéu thép:
Mé& dun dan hoi thép: E=
Gidi han chady cta thép fy =
Cudng do tinh toan cla thép: fy =
Hé sb diéu kién lam viéc y=

Kiém tra (rng suat:
M6 men uén Ién nhét quanh truc duwoc xuét tte moé hinh

Tai trong lon nhét tac dung lén xa go:
Mx = 81 kGm o= M/(W
o= 1164.8 kGlcm® <= [0] 3182

Kiém tra d6 véng:

Tai trong thuong xuyén tac dung 1én xa go:
Phan ra 2 thanh phan:
Phuong X: P ;%;—’?17:— = 0.27
Phuong VY: S = r;—gf}-g—ljﬁj = 0.10
= 0.292
Do vong toan phan: fiL = 0.001
Do véng cho phép: [flL] = 0.005

7.4 Kiém tra tinh todn hé khung
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q= 20.14 kKG/m

q°x 1.76 kG/m
q°,  20.06 kG/m
cm
cm
cm
cm
cm Check OK

DPébi voi hé khung d& Pin gian thap, ndi lwc trong hé khung nho nén chon theo cu tao @& dam
b&o hé khung én dinh dwdi tac dung cla gio va lién két xa gob

Cgc cot o cljon C 80x40x15x2.0
Dam d& xa go chon C80x15x2
Thanh lién ket ctrng dam chon C80x40x1.5

Kich thuwéc cau tao xem chi tiét & ban vé ché tao hé khung kéo l&p Pin.



TiNH TOAN HE KHUNG GIAN
DY AN: LAP PAT HE THONG BMT TAI TRUNG TAM THUONG MAI SATRA vO VAN KIET

1. Div liéu dau vao tinh toan

Dia diém dv an: H& Chi Minh
Ving ap lyc gio 1A, WO = 83 daN/m2
Dang dia hinh: B
D6 nghiéng cua gian: 5 ds
Nhip gian 3 m
K/C bb tri xa gb 1.2 m
2. Tiéu chuén thiét ké
TCVN 2737-2023 Tai trong va tac déng
TCVN 5575-2024 K&t cAu thép - Tiéu chuén thiét ké
3. Vat liéu
Vat liéu thép Xagd  JIS 3101 - G350 - Yeild point = 350Mpa
Thép hinh khac JIS 3101- SS400
Bu léng Cép bén 5.6
4. Tai trong
4.1 Tinh tai
Tai trong Pin + phu kién DL1 = 12 kg/m2 n=12
=> Tai phan bd déu 1&n xa gb Pdl1 = 17.28 kg/m
=> Tai phan bb déu I1&n vi kéo = 432  kg/m

44.2  Taitrong ban than két cdu ( dwoc khai béo trong phin mém Sap)
Cac tiét dién khung dwoc st dung
Xa gb: C 80x40x15x2.0

4.2 Tai gio
4.2.1 Theo tiéu chuin TCVN 2737-1995, ap lwc gio tai do cao z dwec tinh nhw sau
Wk = W3s,10 . k(ze) . ¢. Gf (daN/m2)
Trong dé:

k: hé sb phan bé ap luc theo do cao z
z~4m > k=1
y: hé sé tin cay cua tai trong gié
>7= 1.2
WO: ap luc gié co sé tai dia diém dwa an
C: hé sb khi ddéng theo TCVN 2737-1995
Hé gian d& Pin thudc dang so dé Il ( gié ép) va IV ( gié day)

Hwéng gid ép:
Cel = 0.3 >W1= 29.88 daN/m2
Ce2 = 0.42 >W2-= 41.832 daN/m2
Huwéng gié day
Cel = -0.4 >W1= -39.84 daN/m2

Ce2 = 0.22 SW2= 21.912 daN/m2



Tai gi6 phan bé déu 1én xa go

Ap luc gié 1én xa go:

>qgi= 35.86 daN/m
=> T3i phan bd déu lén vi keo Pw1 = 89.64 daN/m
4.3. Hoat tai
Hoat tai 1&p Pin, stra chira LL1 = 15 kg/m2
=> T3i phan bd déu 1én xa go PIl1 = 21.6  kg/m
=> Tai phan bd déu Ién vi kéo P2 = 54 kg/m

5 T hop tai trong cho hé xa gé

T hop tai trong cho hé khung gian nhu sau
Combol =1.1SW+ D+ W+
Combol =1.1SW+1.1 D+ W-

Trong dé:

SW: trong lwgng bdn than ( trong lvong két cau thép)
Pdl: tinh tai

PII: Hoat tai

W+: Gio6 ép

W-:  Gié day

6 Chwong trinh tinh toan

Dung chuwong trinh Sap 2000 V14.2.2 dé nhap va tinh toan néi lwc khung gian

7  Tinh toan kiém tra tiét dién gian

7.1 M hinh tinh



7.2 N&i lwc hé khung gian
Biéu d Iwc doc, cit td hop lwec Combot




7.3 Tinh toan kidm tra tiét dién xa gé
Piéu kién ap dung
Xa gb chiu ubn

Tiét dién xa gob Loai C80x40x15x2
Pac trwng hinh hoc tiét dién:
Dién tich F= 364 cm2
M6& men quan tinh:  Jx = 36.89 cm4
Jy = 8.51  cm4
M6 men khang ubn:  Wx = 922 cm3
Wy = 352 cm3
SW = 2.86  kg/m
Vit liéu thép:
Mé dun dan hoi thép: E= 2 1E+08 kG/em?
Gi&i han chay cla thép fy = 3500 kg/cm2
Cudng dé tinh toan cua thép: fy = 3182 kG/em?
He sb diéu kién lam viéc y= 0.75

Kiém tra (rng suat:
M6 men udn 16n nhat quanh truc dwoc xuét tee mé hinh

Tai trong I&n nhét tac dung 1én xa goé: e 71 62 kG/m
Mx = 81 kGm o= M/(W .y)
o= 1164.8 kGlem® <= [c] 3182  kGkm? OK
Kiém tra do vong:
Tai trong thwdng xuyén tac dung Ién xa go: q= 20.14 kG/m
Phan ra 2 thanh phan: q°x 1.76 kG/m
q°,  20.06 kG/m
Phuong X: S = %ﬁ—’fg— = 0.27 cm
Phuwong Y: Iy = *———“——““—;LZ{E;: = 0.10 cm
= Juu®+ % = 0.292 cm
Do véng toan phan: fiL = 0.001 cm
D6 vong cho phép: [fiL] = 0.005 cm Check OK

7.4 Kiém tra tinh toan hé khung

D6i v&i hé khung g Pin gian thap, ndi lwc trong hé khung nho nén chon theo cau tao dé dam

bao hé khung én dinh dwai tac dung cua gio va lién két xa gb

Cac cot d& chon C 80x40x15x2.0

Dam d& xa go chon C80x15x2

Thanh lién ket ctrng dam chon C80x40x1.5

Kich thwdc cAu tao xem chi tiét & ban vé ché tao hé khung kéo 1&p Pin.





