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1-Nhirng lwu y dau tién khi thiét ké mo phéng hé thong dién mat troi véi
PVsyst

"Hé théng bom" trong PVsyst chi lién quan dén hé théng bom "doc 1ap" nghia
la hoat d6ng theo nang luong dién mat troi san c6 ma khéng can luu trir dién
nang ( st dung acquy ). Mét hé théng nhu vay bao gom moét (hozc mot sb) may
bom nudc, mot gian pin mat troi va bo diéu khién.

Viéc thiét ké hé thdng lién quan chi tiét dén mach thay luc (hé théng bom nuéc
tir giéng sau, bom tir séng hd, hoic hé thong diéu &p), cot &p, nhu cau nudc va
bé chira. Mot s6 céc rang budc khac cé thé duogc tinh dén (lugng nudc ti da
trong giéng sau, dung luong bé chira, v.v.).

Ché d6 chay theo nang luong mat troi ¢6 sin ngu Y rang may bom sé& hoat dong
vGi cong suat dugc ap dat boi cong suat ti da cua gian pin mat troi tai mot thoi
diém nhit dinh. Gidng nhu viéc cot 4p phu thudc diéu kién bén ngoai (chénh
léch cao d6, ton that trong duong 6ng, do hut nudc, v.v.) thi luu lugng nudc sé
phu thudc vao dién ning dwoc cung cap tac thoi tir gian pin.

Do d6, md phong can mét md hinh hoan chinh vé hoat d6ng cia may bom dé
tinh toan luu lugng trong diéu kién céng suat va cot ap bat ky. Biém hoat dong,
tdy thudc vao sy thay ddi cua cot ap theo luu luong (ton that dau dng, mic nuéc
hut ) s& duoc danh gia bang cac phép tinh gan dung.

Uu diém chinh cua hé théng bom doc 1ap 1a khéng cé ac quy va chi phi bao tri
(thay thé, v.v.) rat thap.

Hé thdng bom thong thuong sir dung dién ludi hoat dong ¢ dién ap quy dinh
cua ludi dién. Pong nghia cbng suat hoat dong s& dugc cd dinh. Hé théng s&
hoat dong & ché @6 "BAT / TAT" theo nhu ciu nudc va hé théng kiém soat.
Mot hé thong théng minh s& cung cap dién ning cho hé thong vao ban ngay khi

c6 nang lugng tor mat troi.

Céc hé thong nhu vay khong duoc hd tro tinh toan trong PVsyst vi ching dugc
xem la tai nhu tat ca céc thiét bi sir dung dién ning tir dién mit troi ciing nhu
dién luoi.
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Do d6, mot hé théng bom doc 1ap dugc dinh nghia trong PVsyst khong thé duoc
lien két voi bat ky hé théng dién mat troi nao khac, ngay ca hé thng dién mat

troi doc lap.

L PVsyst 7.0 - LICENSED

File Preliminary design Project Settings Language License Help

i

Project design and simulation

& Welcome to PVsyst 7.0

N

fi - T

Grid-Connected Stand alone Pumping
J

Utilities

S % 28

Databases Tools Measured Data

Recent projects 0 Documentation

P77 Pvsyst user warkspace

C:\UsersY azare\Documents \PYSYST\PVsyst?.0_Data

7

Open PYsyst Help (F1)

Q T
F.A.Q. Video tutorials
| % Manage | | 11 switch |
| -] Exit |

Phia duéi ddy la day du cac budc dé ban thiét ké & mo phong hé théng bom
tudi su dung dién mat troi ( Solar Pump ) trong PVsyst.

Bwée dau tien:

Déi vai bat ky bién thé tinh todn nao trong PVsyst, ban nén bat dau bang cach

xac dinh hudng cho gian pin mat troi.

Buwéc thir hai:

Ban phai x4c dinh loai mach bom, tc 1a chon mot trong ba hé théng c6 san:

PHOTOVOLTAIC SOFTWARE
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- Bom nuéc tir giéng sau I&n bé chua,
- Bom nudc tir ho hoic séng dén bé chuira,
- Bom nuéc vao bé diéu ap, dé phan phébi nuéc.

Pong thoi ban xac dinh cau hinh mach thay luc ( bé chtra va duong 6ng).

Budrc thir ba:
Tai trang " Water needs and head definitions "

Ban xac dinh nhu cau nudéc theo m3 / ngay (cé thé theo nam, theo mua hoic
theo thang).

Ban xac dinh d6 sau tinh cia bom néu thay ddi theo nam (c6 thé theo mia hoic
hang thang). Gia tri dugc xac dinh ¢ day twong tng vai gia tri "Do6 sédu muc -
Level depth " hoac "D sau tinh - Static depth " dugc chi dinh ¢ budc phia
trudc.

Buwoc thir tu:
Chon nut " System ", quan sat muc " Pre-sizing suggestions "

Cac dé xuat trén dau hop thoai s& danh gia trudc mot sb thong sé (thé tich bé
chtra, may bom va cong suat gian pin ) can thiét dé dap (g cac yéu cau vé nhu
cau nudc cua ban. Tuy nhién, viéc danh gia trudgc ndy rat kho va co thé khong
chinh xéc vi dic tinh hoat dong ciia cac may bom rét khac nhau.

Bwéc thir nam:
Trong hop thoai " System ", ban s& thay trang " Pump definition .

Chon loai may bom va c6 tinh dén cot 4p (mdy bom c6 hién thi nén mau xanh la
cay duoc dé xuét 1a phi hop, mau cam cho thiét bj khong téi vu hodc mau do
cho céc thiét bi khdng phi hop).

Ban c6 mot ban tom tit vé thong sb ciia may bom, ciing nhu ca bd may bom néu
ban chon nhiéu hon mdt may bom.

Hop thoai nay ciing hién thi so b tinh toan cong suat thay luc twong ¢ng Voi
cot &p nhan cho luu lugng nudc.
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Budrc thir sau:
Trong hop thoai " System ", tai trang " Sub Array design "

Ban chon chung loai tim pin (ciing 1a Xanh 1a cdy / Cam / D) va cau hinh gian
pin cho pht hop dya trén dé xuat sin bai phan mém PVsyst.

Buwéc thir bay:
O day ban chon ché do diéu khién ( Control Mode )

Mot 1an nira, cac mau Xanh 14 cdy / Cam / Do cho biét cac lya chon phu hop,
theo cac lya chon dua trén loai hé thdng, kiéu may bom va s6 may bom. Mot
tap hop céac thdong bao cy thé giai thich 1y do khong tuong thich hoac thiét ké
kém hiéu qua.

Budc thir tam:

Ban c6 thé ma thiét bi diéu khién va kiém tra cac thong sé cua né bao gom diéu
kién van hanh ranh giéi nhu dién ap, giéi han dong dién, v.v.

Buéc thir chin:

Cau hinh gian pin mat troi, s6 luong tim pin méc ndi tiép / song song.

Péi vai thiét bi diéu khién st dung cdng nghé MPPT, quy trinh twong ty nhu
thiét ké hé thng két néi ludi: ban co thé chi dinh cong suét du kién va PVsyst
s& dé xuat cau hinh (st dung nat * Resize " dé xac nhan thay dbi). Ban phai
chon sb lugng tAm pin trong chudi sao cho Voc khong vuot qué Vmax cta bo
chuyén d6i va Vmpp khong duoc dudi VmppMin caa bd chuyén doi.

S4 lugng string s& duoc hiéu chinh phu thudc theo diéu kién hoat dong cua may
bom. Diéu nay khéng phai ltic nao ciing d& dang dat dugc, do nhiing han ché vé
s6 lugng dau vao MPPT cua bo diéu khién thyc té.

Buwéc thir muwoi:

Néu khdng c6 13i nao xuat hién mau d6, ban di sin sang cho 1an mé phong két
qua dau tién caa hé thong.
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2- Tao bién thé dau tién (co ban) cho dw 4n miu

Sau khi d3 xac dinh dia diém caa du an, ban c6 thé tién hanh tao bién thé (
Variant ) mé phong du 4n dau tién. Ban s& nhan thay, ¢ phan dau c6 2 nut dugc
danh dau mau d6: “Orientation” va "Water needs". Mau d6 c6 nghia 1a bién thé
nay cua du an chua sin sang dé mé phong: ban can khai bao thong sé dau vao
cho hé thdng nay. Céc thdng sé co ban c6 thé ké dén 1a dinh hudng cua cac tam
pin mat troi, nhu cau st dung nudce, loai va sé luong tim pin, may bom sé& dugc

su dung.

[ Project: Dakar_Yoff_Project.PRJ

Project Site Variant

: - 1
Project Fovew 7 oad 2] save | KX Projectsetings T ekte | & gient (7]
Project's name |DEMO: Pumping project at Dakar I Client name Mot defined
Site File Dakar Yoff MeteoNorm 7.2 station q = | F
Meteo File |Dakar _voff_MN72_STN.MET MeteoNorm 7.2 station Synthétique 0 km ~ a @ (7]
The orientation is not defined.
Variant + New =] save » Import Tl Reorder 0
- Results overvi
Variant n® co : My first Project]
System kind Pumping PV System
Water Pumped 0 m?
ional
[~ Optien Water needs 0 m?
‘ Orientation ‘ | (@) Horizon | Missing Water 0 %
Run Simulation Energy At Pump 0 kwh
‘ (@) Water needs ‘ | (@) Near Shadings | Spedific energy 0 kwhjm3
System effidency 0 %

@ system Advanced Simul.
@ Detailed losses b Report

(@ Economic eval. Detailed results

‘ Q System overview

Trudc tién, ban can nhap vao “Orientation”:

PVSYST
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L3 Orientation, Variant "My first Project”™

Field type | Fixed Tilted Plane s

(" Field paramete \ Tilt 45° Azimuth 0°
Plane tit [45.0 ¢

Azimuth &

West _ East

< /

—Quick optimization

South

—Optimization by respect to

Yearly irradiation yield
Summer (Apr-Sep) [1 2

Wint 1 1 12 1 1 1 1 1 \
@ Winter (Oct-Mar) | vWinter

10 /_-\ 10 ://_‘\
—Winter meteo yield i i

0.8H B 0.8 B
Transposition Factor FT 1.07 Flranspos.= 1.07
|| Lossfopt. = -0.6% 5
Loss By Respect To Optimum -0.6% 06 I 1 05 ] ] 1 1 ]
0 30 &0 S0 B0 50 -30 0 30 &0 S0

Global on collector plane 2253 kWhfm2 \ Plane titt Fiane orientation )

. .

x Cancel ‘ ‘ oK

Pay 1a mot ¢éng cu gilp ban dwa ra dinh huéng phi hop nhat cho gian pin mat
troi Va ton hao so véi muc téi wu.

Hé s6 chuyén vi (Transposition Factor FT) 1a ty sb gitra birc xa téi trén mat
phang, theo sy chiéu xa theo phuong ngang hay luong niang luong ban nhan
dugc (hoic mat di) khi nghiéng gian pin mat troi theo goc nhat dinh.

Cong cu nay cung cap kha nang chon khoang thoi gian téi wu hoa: ca nam, mua
dbng, mua he.

Cong cu “Quick Optimization” trong phan " Orientation "

Khi chon hudng mit phang (cé dinh), mot bang théng tin cho biét yéu té chuyén
vi, ton hao so vai dinh huéng tdi vu, va sy chiéu xa trén mat phang nghiéng
nay.

Nhap vao nit " Show optimization ", ban c6 thé thy biéu d6 cua hé s chuyén
vi du6i dang ham cua d6 nghiéng mat phang va goc phuong vi. Cac biéu d6 nay
cling cho biét lya chon thuc té cua ban bang mot chdm mau tim trén cac dudng
cong, dinh caa duong cong 12 vi tri tdi vu nhat.
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3- Khai bao thdng tin vé nhu cau nwéc

Ban nhap vao tab “Water needs”

 project: Dakar_Yoff Project.PR]

Project Site Wariant

PrOj ect + New |77 Load H Save O Project settings W Delete ; Client
Project's name |DEMO: Pumping project at Dakar I Client name Not defined

Site File Dakar/Yoff MeteoMorm 7.2 station Senegal

Meteo File |Dakar_\‘uff_MN?2_SYN.MEF MeteoMorm 7.2 station Synthétigue 0 km

Error in User needs, Hydraulic circuit definitions:
Please define the nominal static level.

e

Variant ¥ new | sav= | @ | mport ‘I‘l Rearder Delete
—Results overvi
Variant n® VCO My first Project ~
System kind
Water Pumped
tional i
—Main parameter: —Op’ \Water needs
@ Orientation * | | (@) Horizon | Missing Water
Run Simulation Energy At Pump
| (@) Water needs | | (@) Near Shadings | Specific energy
System efficency
@) system ) Advanced Simul.
@ Detailed losses W Report
@) Economic eval. Detailed results

Pumping PV System

m?
m?

%

lwh
kWh/m2
%

e o o e e o

Q System overview

Khi menu “Water needs” duoc mé, ban can cho PVsyst biét:
« Loai hé théng bom:

- Bom tir giéng sau Ién bé chira
- Bomtir ho hoac sdng Ién bé chira
- Bomdiéu ap

« Bic diém va cao d6 cia ngudn nuéc
« Bé chira nude
* Mach thuy luc

« Nhu cau st dung nuéc (ndm & tab ké bén)

il — _ - X S AL LA
ii§= I)\, SYST] PVsyst — Huéng dan thiét ké Solar Pump
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L3 Water Needs and Hydraulic Head [ Pressure, Variant: "My first Project”™

Comment  |Mew User's needs I

Pumping Hydraulic Circuit | Water needs and Head definitions

Pumping System Type | Deep Well to Storage V|
Feeding level [,
ﬂWeII characteristics \ ﬂstnrage tanl:i\ eeding leve =
Static level m Volume m?
Spedific drawdown 0 mfm2h Diameter m Ground ><
Max. flowrate m? Water full height m
[ sttic tevet
Lower dynamic level m Feeding altitude m
———
) ) Pumping ™. //_j—r
Pump level m [ Bottom alimentation 9 level I Max. depth
Borehole diameter n \
| —Tutall with fI'IC‘EIIJI'I loss
1ob— Altitude diff. Injection - static i
—Hydraulic P I - 5
Please define the nominal nal |
E u E - -
Piping length D E |
Number of elbows D — = e T
Other friction losses 02— E
[ ¢|»
i 0.0 ] ] | | ]
S 0.0 02 04 06 08 1.0 12
K flowrate [m@/h]
x Cancel ./ OK

Pay 14 danh sach cac phan tir ma ban phai dién vao dé tiép tuc mé phong :

e Dic diém vj tri ngudn nuéc:
- Muyc nudc tinh (Static Level)
- Do hut nuéc hodc Luu luong téi da (Drawdown or Max Flowrate)

Khi ban dién 1 gié tri, gia tri con lai s& dwogc phan mém tu dong tinh toan theo
cong thic sau: Drawdown = (Lower Dynamic Level — Static Level ) / Max.
Flowrateo

e Muyc nuéc déng ngudng thap - Lower dynamic level (s& duoc tinh toan
bang phan mém, néu ban stra ddi gia tri s& sira d6i gia tri cua Drawdown
hoic Max Flowrate. Gia tri cua myc nuéc dong ngudng thap phai ludn
[6n hon gia tri cua muc tinh.

e D0 sau caa bom ( Pump Level )

e Duong kinh 16 khoan - Borehole Diameter (khong duoc sir dung trong
tinh toan hoac mé phong san lugng)

el » N _ y X =K A
tiae I)\, SYST PVsyst — Huéng dan thiet ké Solar Pump
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Luwu y : Cac mirc hoic khoang cach trong PVSYST luén ldy mit dat lam
chuan 13 0. VD: bom nwéc sdu 50m so véi mit dat sé co gia tri dién trén
phan mém PVsyst Ia -50.

e Béchua:
- Thé tich ( Volume)
- Dbuong kinh ( Diameter )
- Chiéu cao bé chra nudc - Water full height (tham chiéu tir day coa
bé chira chir khéng phai tir mat dat)
- Cao d6 nudc phun Ién - Feeding Altitude
e Mach thuy luc
- Lua chon duodng 6ng
Chiéu dai dudng 6ng
S6 luong co, cut trén dudng dng (c6 thé & “0” cho mo phong)
C4c ton that ma sat khac (c6 thé ¢ <07 ddi vai md phong )

Tiép dén ban sé& xac dinh nhu cau sir dung nuéc. Dé thuc hién viéc nay, hay
nhap vao tab “Water needs and Head definitions ".

L Water Meeds and Hydraulic Head [ Pressure, Variant: "My first Project”

Comment INew User's needs

Pumping Hydraulic Circu[ Water needs and Head definitions ]

—Water needs

—Hydraulic units———————

Wi 2
® Yearly Average Flowrate m3h ~
Whaole Year needs:
) Seasonnal values Pressure
10.0 m2/day
) Monthly values
—Yearly summary

7

® Yearly constant
) seasonnal values

() Monthly values

7

Additional heads
Dynamic heads

(ﬁell static depth variations

Whaole Year:

80.0 meteri

Feeding altitude 6 m
Fipes 0.8 meteri

Water needs average
Yearly water needs
Yearly Head average

Hydraulic Energy

PV needs {very roughly)

10.00 m3/day
3650 m?
B5.8 meter'W

B53 kWwh
2882 kwh

(at flowrate = 2.0 m3/h) Drawdown 1.6 meteryl
—Model File
— 1
| Load | ‘ H Save ‘

x Cancel

=ii= I)\’S\’ST PVsyst — Hwéng dan thiét ké Solar Pump .
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I)\IS\(ST PVsyst — Huéng dén thiét ké Solar Pump "

Nhu cau nudce xac dinh theo hang nam (gia tri khong ddi), hoic hang thang / gia
tri theo mua.

Viéc chi dinh nhu cau nudc vé gia tri hang gio (phan phéi hang ngay) khéng co
y nghia vi hé théng bom ludn c6 bé chira dap ung luong nude cho it nhat mot
ngay su dung.

T4t nhién, md phong chi tiét s& dya trén céc gia tri duoc chi dinh nay (hang
thang hoac theo mua) tai mdi thoi diém.

Ban khong can thay doi gia tri « thay d6i d6 sau tinh cta giéng" - well static
depth variations, gia tri nay giéng véi gia tri mic nude tinh trong thé “Pumping
Hydraulic Circuit”.

4- Pinh nghia hé théng

Bay gid ching ta c6 thé nhap vao " System " dé :
* Chon loai bom sir dung

« Chon loai tim pin mit troi sir dung

« Chon loai bién tan va diéu khién bom

© Project: Dakar_Yoff_ProjectPRI

Project Site Variant

Project * vew [P Load H save 0 Project settings m’ Delete | gm Client 7]
Project's name |DEMO: Pumping project at Dakar | Client name Mot defined
Site File Dakar/Yoff MeteoMorm 7.2 station Senegal Q L +
Meteo File |Dakar_voff_Mu72_svn.MET MeteaNorm 7.2 station Synthétique 0 km ] q @ (7]
Please define the system !
Variant + New Save »  Import Tl Reorder Delete d
Results overvi
Variant n® VCo : My first Praject )
System kind Pumping PV System
Water Pumped 0 m?
—Main parameter: —Optional Water needs 0 m:
| © Crientation * | | @ Horizon | Missing Water 0 %
Run Simulation Energy At Pump 0 kwh
| (@) Water needs | | (@) Near Shadings | Specific energy 0 kwhjm?
————————————————— System effidency [
| @ System | Advanced Simul.
@ Detailed losses 0l Report
@ Economic eval. Detailed results
‘ q System overview ‘ ‘ —E Exit ‘
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Trong ctra s6 dau tién chon loai bom va sb lugng may bom trong mach cua ban.
Nhirng loai bom c6 trong danh sach bao gom :

« May bom bé mit ( Surface pump )
* May bom chim ( Immersed pump )
* M4y bom AC
* M4y bom DC

g Pumping system definition, Variant "My first Project”

Pre-sizing suggestions

Average daily needs :

et R T Requested autonomy . Days Suggested tank valume 40 m?
=acmn. o merr Suggested Pump power 1125 W

Head maz. 88.4 meterW d missi ~

Volume 10.0 m3/day (s il e . ® 0 Suggested PV power 1421 \Wp {nom.)

Hydraulic power 475 W (very approximative)

Pump definiton | Sub-array design

—Select a pump model

IGrundf‘os SQFlex N

: = | \/l Q, Open I
- JPumps in series 0 —Pump characteristics
v Pump Technology ~ Progressive cavity

: ® Pumps in parallel Mator DC motor, permanent magnet
Maximal power 1400 W Vaoltage 120 V
Max. current 7.5 A

Head Min / Mom [ Max 10 70 120 meterW
Corresp. Flowrate 3.0 2.8 2.3 m2fh
Corresp. Power 300 00 1400 W
Effidency 27.5 58.7 54.4 %

Hydro Energy calculation tool——

‘fou can type here any values,

Units for this project—— not necessarily related to your

project
Flowrate m3fh
Head
Head 35.8 meterit

Power ke R

Pow
Energy kiwh R e

‘ Q System overview

¥ concel | I " oK

Cong cu Pre-Sizing tool dé xuét cho ban ba phan thong tin:
- Thé tich bé chua
- COng suat may bom

- Cong suat gian pin

@PVsysT
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Ban c6 thé sira doi s6 ngay tu chi ( s6 ngay hé thong hoat dong ma khong can
sac tur gian pin mat troi ) va cac gia tri con thiéu theo nhu cau caa md phong caa
ban.

Viéc stra ddi cac gia tri ndy s& tu dong tinh toan lai ba gia tri duoc dé xuat boi
phan mem.

Chon bom nwéc cho hé théng

Dé chon may bom phu hop nhét voi cac dic diém caa hé théng caa ban, phan
meém sé thuc hién mét lua chon trudc. Viéc lua chon nay duoc thyuc hién theo
cac dac diém sau:

- Cot ap (tdi thiéu va téi da)
- Luu luong dong chay
- Do hut nuéde

May bom phan mém danh diu mau do khong twong thich véi nhu cau cua ban,
may bom mau cam tuong thich nhung khong dap ing day da nhu cau caa ban,
cac may bom mau xanh 1a cay la toi vu nhat.

Bo'm song song va ndi tiép
Vé mat dién hoic mat thuy luc, ban nén két néi song song tat ca cac may bom.

Hién tai PVsyst chi chdp nhan két ndi dién néi tiép cho may bom ly tdm co
dong co DC.

Céc cau hinh khac khong c6 ¥ nghia. Ly do la:

Vé mat dién, mac ndi tiép hai may bom dich chuyén duong néi tiép khién bom
kho khai dong tt; sau khi mot may bom da khai dong vuot qua dong khoi dong
dinh cta no, dong dién s& dot ngot giam xudng gia tri hoat dong; do d6 tong
dong dién s& bi han ché va may bom thtr hai khdng thé dat dén ngudng dong
dién hoat @dong cuaa chinh no.

Vé mit thay lyc khi két ndi hai may bom theo tang dé c6 duoc cot ap Ion hon
vGi cing mot luu luong, su khdng tuyén tinh trong hoat dong cia may bom
hodc sy khac biét vé ngudn cip dién c6 thé dan dén cot ap rat d& mat can doi.
Diéu nay dic biét dang déi véi may bom dich chuyén duong.

liii IJ\’ SYST PVsyst — Huéng dan thiét ké Solar Pump y
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Cong cu Hydro Energy Calculation

Cong cu nay cho phép ban md phong cac dac diém cua 16 khoan (khdng nhat

thiét phai lién quan dén du

an cuaa ban).

Trong thé “sub-array design” ban chon loai tam pin, s luong tim pin sir dung

dung va bo diéu khién.

¢ Pumping system definition, Variant "My first Project”

Pre-sizing suggestions

Average daily needs :

Head min. 85.8 meteri
Head max. 88.4 meteriy
Volume 10.0 m¥fday

Hydraulic power 475 W ({very appri

Days

Requested autonomy -
Accepted missing : %

oximative)

7]

40 m?*
1125 W
1421 Wp (nom.)

Suggested tank volume
Suggested Pump power
Suggested PV power

Sub-array design

Pump definition

—System infor o r—Prﬁiz'mg Help
Chosen pump SQF 2.5-2 30-300 ¥ O Nao sizing Enter planned power @ kwp
Technology Progressive cavity Head 10.0 - 120.0 meterw ’ 2
Max. power 1400 W Flowrate  3.03-2.33m3h 9 .. or available area O D m
—S5elect the PY module
Available Mow e
| Generic | | 130Wp22v  Sipoly  Poly 190 Wp S4cells  Since 2015 Typical ~|

Approx. needed modules 7

Sizing voltages :

ympp (60°C) 22.0 v
voc {-10°C)  36.8V

—5elect the contrel mede and the controller

0 [ Universal controller

control mode IMPPT—DC converter

e

|AII manufacturers \/l I L4kw

MPPT-DC converter

CU 200 5QFlex

Grundfos

~] [ cuopen |

Mumber of controllers D -

—PV Array design

Operating conditions

umber of modules and strings
should be: Vmpp (80°C) 132V

Mod. in series ~ [Dbetween2and 3 Vmpp (20°C) 160 V'

. Voc (-10°C) 221V

. between 1and 2
Plane irradiance 1000 kWh/m?
0\-'El'|03d. loss nN/A Impp 14.5 A Man. operating power 2.0 kw
Prom ratio nN/A Isc 15.6 A at 1000 W/m? and 50°C)
2

nb. modules 12 Area 18 m Isc (3tSTC) 156 A Array nom. Power (STC) 2.3 kWp

‘ q System overview |

Coéng cu Presizing Help:

¥ concel | [ o

Vi cong cu nay, ban c6 thé xac dinh cong suat téi da dy kién lap dat. Khi mot
gia tri dugc xac dinh trong mot trong hai hop thong s, phan mém s& dua ra dé

xuat dau ndi hé théng tai

muc PV Array Design.

@PVsysT
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M@t s6 b cuc hé théng va diu néi thiét bi co thé si dung

- PAu ndi tryc tiép: gitra gian pin mit troi va (cac) may bom, khong co bd
chuyén d6i ngudn. Phuong phap ap dung cho (cac) may bom dong co DC. Mic
du thuong duoc st dung do tinh don gian nhiing doi hoi phai téi wu rat can than
va khong thé mang lai hiéu suat tét nhat trong nhiéu diéu kién hoat dong khac
nhau.

DAu ndi truc tiép co thé duogc cai thién bang mot s6 ché do diéu chinh dic biét:

- Thiét bj tang ap, thiét bj dién tir ¢é khac phuc dong khoi dong cao do ton that
ma sat.

- Xép tang khi st dung nhiéu may bom
- C4u hinh lai gian pin

- Hé théng dém ac quy, trong d6 ac quy duoc sir dung dé diéu chinh may bom
chay trong thoi gian nhét dinh. Acquy hoat dong nhu mot hé thong doc 1ap tiéu
chuan va may bom luén hoat dong téi wu diéu kién & dién ap danh dinh cua
acquy.

Ban c6 thé xem két qua md phong dé so sanh hiéu suat ciia cac cach dau noi
khai bao trén phan mem.

B¢ didu khién
Ngay ca nhitng cau hinh don gian nhat (ghép ndi truc tiép) ciing yéu cau su hién
dién cua thiét bi diéu khién, ma it nhat phai ¢am nhan céc chiic ning sau:

- BAT/ TAT ngudn bang tay
- TAT bom khi bon chira day

- Bom TAT khi muc hit dudi dau vao ciia may bom (ngan khong cho bom chay
kho),

- Bao vé qué nhiét d6 cho dong co,

- Bao vé chdng lai cong suat, dong dién hodc dién ap vuot qua mirc tdi da dugc
chi dinh cho may bom.

Céc rang budc vé cong suat phu thudc rat nhiéu vao céch bé tri hé thong.

liii IJ\’ SYST PVsyst — Huéng dan thiét ké Solar Pump y
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5- Thuc hién md phéng dau tién

Trén bang diéu khién cua Dy &n, tat ca cac nat hién c6 mau xanh luc (cudi ciing
l& mau cam) hoac mau xam ( khong dung dén ).

NGt "M& phong" dugc kich hoat va ban ¢ thé nhap vao né.

® Project: Dakar_Yoff Project.PR]

Project Site Variant

Project ¥ vew [ Load H Save O Project settings m’ Delete | gm Clent 0
Project’s name |DEMD: Pumping project at Dakar I Client name Mot defined

Site File Dakar Yoff MeteoNorm 7.2 station Senegal q = +

Meteo File [Dakar_voff_mn72_swi.meT MeteoNorm 7.2 station Synthétique 0 km ~| q @ (7]

Ready for simulation

: 1
Variant + MNew H Save »  Import Tl Reorder Delete 0
—Results overvi
Variant n® [veo : My first Project |
System kind Pumping PV System
N\ Water Pumped 0 m?
I
—Main parameter: —Option: \Water needs 0 m®
‘ (@) Orientation * | | (@) Horizon | Missing Water 0 %
> Run Simulation Energy At Pump 0 kwh
‘ @ Water needs | | @ Near Shadings | Specific energy 0 kWhjm?
o

—J System efficiency 2
(@) system * ‘ £ Advanced Simul. |
(@ Detailed losses Il Report

@) Economic eval. Detailed results

O\Svstemuverview I ] et

Progression, elapsed time: 1s

Executes the simulation by steps of one hour

Simulation 20/06,/20

° Abort

Mt thanh tién trinh s& xuét hién, cho biét mirc @6 mé phong van phai duogc thyc
hién. Sau khi hoan thanh, nat "OK" s& hién 1&n. Khi ban nhap vao phan mém sé&
hién thi hop thoai "Két qua™

L) » — _ , X =K A
tiae I)\, SYST] PVsyst — Huéng dan thiet ké Solar Pump
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[ Results, variant ¥CO "My first Project”™

ion Main

Project DEMO: Pumping project at PV Array Water Pumped 3655 m3/year Energy At Pump 1563 kWhjyr

Dakar Water needs 3650 m3fyear Unused energy 1802 kWhjyr

Missing Water -0.1 % Unused Fraction 49.6 °% of EarrMip
Site Dakar/Yoff PV modules Poly 190 Wp 54cells  Pump: SQF 2.5-2 30-3 V Spedific energy 0.43 kwwh/m?
System type  Pumping Maminal power 2.28 kWp  Nom. Power 1400w System efficiency 43.0 %
Simulation 01/01/80 to 31/12/59 Aver. Head 80.0 meterWSystem type Deep Well to Storagy Pump efficdency 56.7 %
Av. water needs 10.00 m?jday ConfigurationPPT-DC converter
Daily Input/Output diagram Performance Ratio PR . Report

amy [<Whiday|
W

10
T T T T T T T T
12l o Values from 01/01 to 3112 0.9F I PR : Performance Ratio (Y1/Yr): 0.346 Tables ‘
z | ]
; sk ‘ k,.,:«_ Predef. graphs ‘
:§ s sl ® ——————
2 A s ‘ E‘ ™ Hourly graphs ‘
g ot —
; 0 | | | | | | | 0 ‘ I $I Econamic evaluation
: 0 1 2 3 4 5 6 7 3 Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec e —————
= Global incident in coll. plane [KWh/m®/day]
o 7 [j Loss diagram
5 Array Power Distribution _ Array Temperature vs. Effective Irradiance
z 1000 T T T T T T T g & T T T ‘ C Recenter ‘
- —— Walues from 01/01 to 31112 ER Values from 01/01 to 31112 2 od
R £ 60 T 5 2
= 4 . oad
L g 0
E g
5 anof- EE ‘ B print ‘
5 20l E E 20 1 0 am
g 2w ] H Save
s 0 L 1 1 1 2 g I I ! I !
§ 0 200 400 600 800 1000 1200 1400 1600 g 0 200 400 600 800 1000 1200
= £ ffective Power at the output of the array [W] Effective Global, corr. for AN and shadjses-na: —
~ |

Hop thoai nay hién thi ¢ trén ciing mot ban tom tat nho vé cac thong sé md
phong ma ban nén nhanh chéng kiém tra dé dam bao rang ban khong mac 16i r6
rang trong cac tham so dau vao.

Trong khung mau do 1a chin gié tri tom tat cac két qua chinh cia mé phong hé
théng Solar Pump

Ban tom tit chi dwa ra mot bac tranh rat tho so vé két qua dé gitp ban nhanh
chdong phat hién ra nhitng sai s6t hoac luét qua vé su thay doi dé so sanh giira
cac bién thé md phong cua duy én.

i§§= I)\’ S\’ST PVsyst — Huéng dan thiét ké Solar Pump y
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