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PERANCANGAN SISTEM ENERGI
TERBARUKAN

MENGGUNAKAN STANDAR AS 4509.2—2002

Disampaikan di Program Studi Teknik Elektro

Fakultas Teknik Universitas Khairun
Ternate — Maluku Utara, 6 Desember 2014
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OUTLINE

e Tak kenal maka tak sayang:
v' CVsingkat
v' EnReach

e Mengapa Energi Berkelanjutan?

v" Kondisi yang menghawatirkan: ledakan jumlah penduduk, kebutuhan dan
suplai energi tidak seimbang, cadangan energi fosil semakin tipis, harga
energi naik, bahan bakar fosil merusak lingkungan.

v Energi berkelanjutan sebagai solusi: energi terbarukan dan efisiensi
energi.

v" Contoh aplikasi ET di kawasan pedesaan.

e Desain Sistem ET dengan Standar AS 4509.2—2002.
e Diskusi.
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Contoh Aplikasi ET

energy research centre
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Contoh Aplikasi ET

{PY Auray)
(Wind Turbires)
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]
{Load Power Meter) ‘ 1 |
1 [
RS485 s E E E
RS232 B
B o {GSM Network)- - - (Load Power Meter) | r' E
= {Modem)
Hybeid {Hybwid System Command (AC Loacs)
Control Center {CHSC) Linit (HSCU)
{Intemat)
PV-WT-DG-Inverter Hybrid System for Remote Area Power System (Island Electrification) )
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Contoh Aplikasi ET
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Scope

Desain Sistem - Umum
Desain Sistem — kelistrikan
Desain Sistem — Pekerjaan
Mekanikal dan Sipil

> whnh =
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5. Kinerja Sistem
6. Latihan
P
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= AS-NZS 4509-2 (2010) adalah standar Australis dan New
Zealand tentang panduan perancangan sistem pembangkit
stand-alone dengan penyimpan energi.

= Sesuai dengan Standar IEC (International Electrotechnical
Comission)

" Digunakan dengan persyaratan industri.
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Desain Sistem - Umum

Langkah Perancangan

A. Menentukan kriteria desain
1. Kriteria umum
2. Layanan energi dan pemilihan sumber energi
3. Menghitung kebutuhan listrik

B. Konfigurasi sistem

C. Menentukan Ukuran Komponen
1. Penentuan dan pemilihan komponen utama
2. Metering dan Kendali
3. Proteksi, swithing, isolasi

D. Desain Instalasi
E. Biaya
F. Dokumentasi

= Urutan tidak
selalu mengikuti
daftar ini.

= Untuk sistem
kecil, beberapa
tahap boleh
dilewatkan
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Desain Sistem - Umum

Kriteria Perancangan

A. Hambatan biaya

B. Kualitas daya (misal kualitas bentuk gelombang atau kontinuitas suplai)

C. Dampak lingkungan (misal: pemangkasan atau penebangan pohon, pekerjaa
sipil, pengalihan aliran sungai untuk hydro system);

D. Penggunaan komponen existing

E. Perbandingan kontribusi genset dibanding RE

F. Level kebisingan

G. Ketersediaan suku cadang dan perawatan

H. Otomatis atau dikendalikan user

I

Estetika
= N
e | £ energy
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Desain Sistem - Kelistrikan

Informasi yang dibutuhkan:

A. Design load energy (konsumsi energi harian);
B. Kebutuhan daya maximum a.c. dan d.c.

C. Surge demand.

Jika konsumsi energi harian melebihi 1 kWh/d,
informasi variasi menurut musim juga diperlukan
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Desain Sistem - Kelistrikan

Konsumsi energi harian (design load energy):
Design Load Energy = total daya x lamanya penggunaan

di mana:
- Design Load Energy: energi harian yang dikonsumsi oleh semua beban d.c. atau a.c
(Wh)
- Daya: daya setiap peralatan (Watt)
- Lamanya penggunaan: rata-rata lamanya setiap beban digunakan dalam sehari (jam).

Jika sistem akan menyuplai beban a.c. dan d.c., maka dihitung terpisah. Proses ini akan
menghasilkanE . (design dc load energy, Wh) and E__ (design ac load energy, Wh)
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Desain Sistem - Kelistrikan

Konsumsi energi harian (design load energy):

Untuk design dengan d.c. bus, konsumsi energi harian dihitung pada d.c. bus, sebegai berikut:
L
— T W
'Elni o 'Edu T _
di mana: i
E,.: total design energy demand harian dari d.c. bus, (Wh)
Ny efficiensi inverter ketika menyuplai beban design a.c., tanpa satuan

Faktor efisiensi inverter diperkiakan berdasarkan efisiensi versus kurva beban inverter.

Jika profil beban dan kurva efisiensi keduanya tersedia, maka efisiensi inverter adalah efisiensi bobot.
Jika hanya kurva efisiensi yang tersedia, sedangkan profil beban tidak tersedia, maka efisiensi pafd daya
50% digunakan sebagai effiienci inverter.

Jika hanya efisiensi max yang tersedia, maka efisiensi inverter yang digunakan adalah efisiensi max
dikurangi 10%
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Desain Sistem - Kelistrikan

Kebutuhan daya max. :

Jika tidak bisa diukur langsung, daya maximum yang dibutuhkan
diperkirakan berdasarkan pemilihan beban dengan menjumlahkan
daya beban yang digunakan pada waktu bersamaan

Pemilihan mesti berdasarkan pada pemahaman pada pole
penggunaan beban dan praktek pengelolaan beban.

/ En ening
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Desain Sistem - Kelistrikan

Surge demand beban a.c. :

Surge demand berdasarkan pada pemilihan beban terkait dengan kondisi beban
surge tertinggi.

Jika informasi yang lebih akurat tidak tersedia, surge demand untuk beban individu
bisa diperkirakan dengan persamaan berikut:

surge = power
demand

di mana:

pf xsurge factor

surge demand: dalam VA.

power: konsumsi daya nyata saat running, watts

pf: faktor daya peralatan saat running, tanpa satuan

surge factor: tergantung tipe beban (1: beban resistif; 3: universal motor; 7:

motor induksi)

P
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Desain Sistem - Kelistrikan

Surge demand beban d.c. :

Ketika beban d.c. seperti motor yang mungkin
menarik arus surge besar, maka surge demand d.c.
Harus diperkirakan.

Pertimbangan utama adalah penentuan ukuran
cabel untuk meminimalkan tegangan jatuh saat
condisi surge dan baterai menjaga surge.

=

En ening ! FACULTY OF SCIENCE AND TECHNOLOGY

www.enreach.or.id PEOPLE Enfie=ch  UIN SUSKA RIAU UNIVERSITY



Wing

Lightring

g akor

T =)
pr o leEtion

iwhare neadad)

oF o [ thion

Py array
[E000

[

|
IO
(I

[Rectifiars
Fegulgton
B —

Load
A

Surge
nrotecion

[where nesded]

[

fwhers roguired)

ficranygdro
generalor

©

www.enreach.or.id

| s SR En

HU_ _| H E :-:Il‘:“.
requlsiarn

salation and
string profecilan
[whare reguires|
ADANES B33

oo, oontrol hoard

Dverioad COyar|oan
orolection protection
SurgE
protection ] ) d.z sclation and
lwhare neaded) Subeircuit prolection

Rectifars
u .—'!l,'g.JIi:I-;J'

Laad
durmp

Inverter and generatogr configuartion
refer toa Figures 2, 3 or 4
Mote: In some cases where @ generator sel is not used

& Simpla a.¢. averter may be used 10 connect a.c. loads

Konfigurasi Sistem

"ening
PEOPLE

energy

FACULTY OF SCIENCE AND TECHNOLOGY
UIN SUSKA RIAU UNIVERSITY



Konfigurasi Sistem

Luag Wed
qumg
- myeariol

Jgge
tolteonor PR
lwhnie neoded) Ve ’ o3
['éﬂ I_.\ | rm"*\'vm- ac BUS
T L o >

lsolution eng

siting protsction PV Inverier
Imhare racuiraol
AG/NZS G033

Mictohydro
genmralof

urge
prolgction

lwhere naodgodl

Itwchlier/

@

Ragulator

a.c 1solalion gnd
Overioad SubCIGuit proteclion

aAY)

LA R R ”\“" y
mgy
| dumg | Averiar

protaction
~} -{*4~---—
e | S— To ac
loads
/ Overload
prateclicn

www.enreach.or.id

J
| Harter
! hanx and fusing
|
{ oLt
)

En' 2 "ening
PEOPLE

energy

FACULTY OF SCIENCE AND TECHNOLOGY
UIN SUSKA RIAU UNIVERSITY



vin.suska.riau.university

Konfigurasi Sistem

Konfigurasi seri
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Konfigurasi Sistem

Konfigurasi switched
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Konfigurasi Sistem

Konfigurasi paralel

{10

Batt bank
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TABLE A2
D.C. LOADS
) (2) 3) (4a) (Sa) (4b) (5b) (6)
Winter or dry season Summer or wet season | Contribution to
Power , Comments
Appliance | Number Usage time Energy Usage time | Energy | maximum demand
W h Wh h Wh W

Fluorescent 3 40 4 480 3 360 120 Assumes all lamps may be on at the same time as any other

lamp appliance.

Compact 3 15 5 225 3 135 43 Assumes all lamps may be on at the same time as any other

fluorescent appliance.

lamps

Incandescent 3 60 0.25 45 0.25 45 60 These lamps have low usage time, and are unlikelv to be on

lamps at the same time. Only one lamp is considered for maximum
demand purposes.

Refrigerator I 70 — 800 — 1100 70 Refrigerator running time is unknown, but manufacturer’s
specs show 900 Wh daily energy consumption for 20°C
ambient, and 70 W max. power consumption.

Daily load energy: d.c. loads (Wh) (DC7a) - 1550 (DCTb) = 1640

Maximum d.c. demand (W) (DCR) — 295

NOTES:

I Columns (1) to (4a.b) contain data obtained from the user or field survev. Where practicable, power consumption data should be from actual measurements.

2 Columns (5a,b)

3 Column (6)

4 Cell (DCT7a.b)

5 Cell(DC8)

Il

Column (2) x Column (3) x Columns (4a.bh).

n x Column (3) if these items contribute to the maximum demand scenario,

where

n = the number of items specified in Column (2) which actually contribute to the maximum demand.

Sum of Columns (5a.b), as appropriate.

Sum of Column (6).

6 In cases where large loads are known to occur during certain months (e.g. during harvesting), this worst case ioad situation should be considered explicitly.



Table A3 A.C. LOADS

(1) (2) (3) (4a) (32) (4b) (5b) | (6) (7) (8) (9a) (9b)
Winter or dry Summer or wet NPT
ceason _ ceason Contribution to Contribution to surge c
. : Power : - p.L. Surge demand omments
Appliance No. Usage | o | Usage ) max. demand
. nergy . Energy factor — —
time time {potential) | (design)
W h Wh h Wh VA VA
- ) Contribution to max. Demand is hased on an
] 3 : 2 ) | . .
T ! 80 7 240 .5 120 03 100 0o assumed power factor of 0.8,
Stereo power usage is an estimate hased on
Stereo ] 20 3 60 3 60 measurements of other stereo svstems. Nameplale
rating is likelyv to be excessive.
A . - Contribution to max. Demand is based on an
) 2] 3 3 3 360 4 ) 30
Computer I 120 3 360 3 360 0.8 130 130 assumed power factor of 0.8,
Usage time is based on 5 minutes per day
Blender I 150 0.083 13 0.083 13 (i.c. = hour per day),
60 .
Usage time is based on | hour per fortnight (i.¢.
1714 hour per dav). Surge demand 1s taken as 3
Vacuum ~ . _ - times the running demand (assuming running power
2 375 37 . Lo E e =
cleaner I 1000 0.071 7l 0.071 7 0.3 1250 ’ 3750 3730 factor of 0.8), which is typical for universal motors
(i.e. 1000 % 3 \
08
o Usage time 1s based on 3 loads per week at
Washing ] 300 | 0.32 9% | 032 96 e C3x073
machine R e e ’ 0.75 hour per load (1.¢. - —~ hour per day).
Usage time is based on | hour per fortnight
Electricdrill | 1 600 0.071 43 0.071 43 (ie 114 hour per day).
Usage time is based on { hour per week
R ] -
erI'I l ]_OO 014 ]68 0]4 ]68 “f ; hol” per da\-l
429 Usage time estimated is based on water usage
Water Pump 1 300 3 900 1.3 430 0.7 429 7 3000 (See requirements. Surge is taken as 7 limes the running
Note 1) demand, which is typical for induction machines.
Dailv Load Energy; a.c. Loads . i R Only one of vacuum, washing machine, drill, iron to
{(Whj (ACIOa) | 1951 (ACTOb) | 138] be used at anv one time
¥ hour maximum demand - (VA) (ACTDH 1929
. A |
Surge demand - (VA) (AC12) > 4420

(continwed)
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Penentuan Ukuran Komponen

NOTES TO TABLE AM:

2
-

10
11

Columns (1) to (da), (4b) and (6) contain data obtained from the user or field survey,

Columns (3a.b) Columm (20 = Column (3) = Columns (da,l).
Column (7) if the item contributes to the maxinum demand,
where

n = the number of items specified in Colemn {2) which actually contribute ro the maximum demand.

Caolumn (8) is the ratio of apparent power during start-up surge to that when running. and depends on the type of load. As a guide, use | for resistive loads, 3 Tor universal
meters (hand=held waols and most Kitchen appliances), and 7 for induction motors

Column (%a) Column {7) = Column (8)

Column (9%b) Column (9a) if the item’s surge contributes to the surge demand (uswally the itern with largest surgel, or Column (7) it the item's running power
contributes to surge demand

Cells (ACTO0by = Sum of Columns {$a.b).

Cell (ACL1} = Sum of Column (7).

Cell {AC12) Som of Column (9h)

Values in Columins 7 and 8 may need consideration of load diversity.

It is assumed that, since the vacuum cleaner is manually started and infrequently used, a starting surge concurtent with the pump is unlikely, Since the pump has smaller surge.
its continuous running demand is used instead

In cases where large loads are known to occur during certain months (e.g. harvesting), this worst case load situation should be considered explicitly

En r-ening b % FACULTY OF SCIENCE AND TECHNOLOGY
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TABLE A4

MISCELLANEOUS SYSTEM DESIGN INFORMATION

Notes

This 13 less than the peak efficiency quoted in
manufacturer’s specifications.

pf of 0.8 is assumed

Item Symbaol Source’ Ref, | Value Units | Refer Clause
Summer/wet months M Oct. Nov, Dec, lan, Feb, Mar
Winter/dry months M2 Apr. Mav, Jun, Jul, Aug. Sep
Average inverter efficiency Mint Manufacturer’s data M3 83% 114l
. ACI0a . L
Design load energy - winter/dn E. — +D(7a M4 846 Wh H‘I il
AC OB . L1
Design load energy — summer/wet Eoes —— 4 DCTh M3 1268 Wh
M3 114
Design tilt angle Design decision M6 45° J4.34
i : o bus ACH 08
hflmmmlm demand at d.c. bus b DCR M3 3110 W 3042
{approximately) M2
L . . l.3.36
Mominal s¥slem \.l}iligd IJ: nl.'hll.ﬂ'l decision NS 2 % 1
Approximaie d.c. current at maximum M7
— MO A 34
demand MY s |
. . . . . . 33
System configuration Design decision MIO | Switched 133

| Values for AC10a. ACIOb and AC11 are from Table A3 Values for DCTa. DCTh and DCR are from Table A2

I
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Penentuan Ukuran Komponen

TABLE AS
SELECTION OF DESIGN MONTHS

Solar radiation data source: Australian Solar Radiation Data Handbook

Measurement location: Brishane. latitude 27.5%%

Value
Ref. Item (unitsh Source
Jan Feb Mar Apr May Jun Jul Aug Sep (et Mov Dec Average
Irradiation on tilted From resource i
DMI | plane (kWh/m® or P e 5.5 5.5 5.6 5.3 4.8 4.9 4.9 5.7 6.2 5.4 5.1 5.2 5.5
data’ and M6 |
PSH) !
. From M1, M2, - - - - . - ! -
DM2 | Load (kWhid) Y . 326 | 326 | 326 | 385 | 385 | 385 | 385 | 385 | 385 | 326 | 326 | 3.26 3.56
M4 and M3
. Resource Dkdl |
DM3 Ratip ——— — .68 .68 1.72 1.38 .23 1.27 27 1.4% 1.61 1.5 | 1.36 1.59 1.54
Load D2 |
i
M4 Worst and best . h-:l.:Fl atter ; Rest Worst
montlis inspecting D3
1 In this example, the site was considered to have no appreciable ditference in irradiation compared to the measurement location and hence no adjustment was required, See

Clause 3.2.2.

Values for M1, M2, Mdand M35 are from Table A4,

%]

Befer Clause 3.4.2.6

I £ cnery
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Penentuan Ukuran Komponen

TABLE ASB-1
FHOTOVOLTAIC ARRAY AND REGULATOR SIZING AND SELECTION (PART 1)
. ) . - Refer i
[tem Symhbol Source Ref. | Value Limits . Motes
Clause
_ . L . ) . _ Equals 1 if the system includes a generating
Oversupply co-efficient ."_: Design decision v 14,25 -cc: ] ) T S
) L . i . l.3.8 Approximately S0% (o 93% s tvpical for lead
Mominal battery efficiency From munuiaciurer’s . ; R ’
' ey BRIt Mer : L. i w2 RITIL T 3422 acid batteries. This depends strongly on the
icoulembic) specifications 341 . T
345,11 charging regime used.
Selected module Brand and model Pv3 XY 2 80
, From manufacturer’s . . .
Nominal module power P . PV4 &0 W
specitications
o From manufacturer's s - :
Nominzl module voltage . PV3 12 Y
specifications
. From manulacturer’s . I
Maodule short-circuit current I e PVa 32 A
specitications
In arcas where module operating temperatures
significantly exceed WOCT. manufacturer’s
Maodule current @t 14 W at operating ; From manufacturer’s o 18 A 1419 data should be consulted to determine the
femp. r specitications ' ' o current in such conditions. Module current can
be signiticant]ly diminished by high
temperatures due 1o changes in the 1V curve,
Manufacturer™s tolerance on current From rns.lllull'-.l:.‘ll.ll'..".".ﬂ | PVR 594 1437
output specifications |
Derating factor tor soiling Fainm Dresign decizion P 95% 3437 Depends on site conditions

WOTE: This work-sheet assumes the use of standard (switched) regulators only,

nat masimum power point tracking regulators.
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TABLE AS-2

Penentuan Ukuran Komponen

PHOTOVOLTAIC ARRAY AND REGULATOR SIZING AND SELECTION (PART 2)
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Item Svmbaol Source' Ref, | Worst Besi Annual . Hefer
Units Motes
month [ month average Clause
lrradiation on tilted plane i From DM FvIi 4.8 5.6 5.3 h 3.2,
Design load energy for array sizing From M2 PVl R T 3265 3555 Wh
Design load Al Pyl PV12 | &1 | 36 14% A
eaign load Ah 2 { 3 Ah
- M8
. PVI2 : . . :
Required array outpu V2 PVi3 | 7% 1%] 165 Ah
- |
- o ] ¥ 7 X ¥ -q
Dailv charge (Ah) output per module (1-¥VE) ’r‘:‘,:“ FV9 x Fyvi4 20.8 24,3 23.7 Ah 3j439
) i VI3 PV
Number of parallel swrings required “evie PVI13 86 6.2 .9 34301
e male Design decision, based . - 4301
MNumber of parallel strings used Ve on PVI5 data rMie ] 116
Nominal solar fractuion for design Pvil6 |.3.46 Solar fractions of approximately
L} . s i | | . 1 - iefa i ¥
- f ol - P17 B2% 112% 10 %a G or above, should be treated
month PV15 B W ) .
with some cawtion
I Values for DM and DM2 are from Table A%, Value for M8 is trom Table Ad,
I energy
En f enlng b x 2 FACULTY OF SCIENCE AND TECHNOLOGY

e UIN SUSKA RIAU UNIVERSITY
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TABLE ASB-3
PHOTOVOLTAIC ARRAY AND REGULATOR SIZING AND SELECTION (PART 3)

|
: : - Reler
Item Symbol Source' Ref. | Value Units . Notes
Clause
_ M8 _ .
MNumber of series modules per siring N, o PVIE 2
F'otal number of modules in array i PVI6 = PVIE PVIY [4
Regulator current rating required PV6e = PVIG < |25 PY20| 455 3 1482
- +
|Large arravs may need to be split into sub-
arrays. Considerations are—
A [ — . 7] - 1 3] 9 T4 3 | . - —
Sclected repulator Brand and model PV21 REG 3-Deluxe j482 {a) availability of high current regulators:
(b) improved fault wolerance: and
| (c) more staged battery charging.
) From manufaciurer’s . :
Regulator current rating Lo Pv22 1] A 1.4.8.2
specifications
Number of regulators/sub-arravs | PYV20 1
} e ST | —— rounded up PW23 2
required pyV22

I Value for M8 i1s from Table Ad.

En r-ening b % FACULTY OF SCIENCE AND TECHNOLOGY

www.enreach.or.id PEOPFLE EnReach UIN SUSKA RIAU UNIVERSITY
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TABLE AY
BATTERY CHARGER SIZING AND SELECTION (SEE CLAUSE 3.4.10)
= Refer ;
ftem Svmbol Source Refl, | Value Units : Notes
Clause
10 b rate capacity of selected ‘rom manufacturer’ ;
h rate capacity of selectec Fromm ?uhuum BC1 180 Al 3.4.10.2
cell/block specifications
e CRBAL “hatte h y d E° 2! & - Ah 3 > . )
10 h rate capacity of battery bank Cio BCI xB12 BC2 60 Ah | 3 4.10.2 | For paralle] svstem: Values BCI 10 BC4 may
B2 _ be used as a ¢check against inverter charging
10 h charge rate for battery Bank L 10 BC3 76 A 34,102 capacity,
, From manufacturer’s ”
Recommended max. charging current : st BCH 100 A
specitications
. - - For paralle! systiems, the inverter also performs
Selected battery charger Brand and modcl BCS ABC 758.24 3.4.10.1 . _ .
5 " battery charging
. . From manufacturer’ g s
Selected charger capacity " o - BC6 75 A
specifications
y ; k2 From manufacturer’ : .
Selected charger nominal efficiency M A Yo BCT T
specitications
i
. . ' Fiow manhulsbiiiret's For paralle! systems, these cells are determined
Selected charger nominal power factor|  pf, soscifcaiians BCS 0.8 by the inverter's charging capacity. or that
| ' .~ _2
portion of the charging capacity that is used
Max. charge voltage at typical max ) X : 34.74
b ¢ Ypie ! Typically 2.4 Vpercell x BI3' | BC9 | 288 \
oulput current : - 3.4.10.3
[ BC6x BCY . .
Jattery charger max, apparent power N ~ - BCIO 3.9 V! 3.4.10.3
ery charg IX, apparent powe t (BCT x BC8 x 1000) kVA |
I Values for B12 and B13 are from Table A7
—_— En rtening FACULTY OF SCIENCE AND TECHNOLOGY
PEOPLE

UIN SUSKA RIAU UNIVERSITY
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TABLE Al0
GENERATING SET SIZING AND SELECTION (SEE CLAUSE 3.4.11)

|

. ; e Refer X
Item Svmbol Source' Ref. | Value | Units , Notes
Clause
é 34113
Altemator surge ratio Typically 2.5 Gl 250% ' : |
. . 3.3.11.38
: : ) 3.4.11.2
Generating sct oversize factor f ac Minimum and typical 10% G2 11 14114
= . 3.4
Masdmunssasmlsient temperature Maximum ambient temperature should account for
axi g ) c ' y o ! = ‘ A
luring operation ' See nore (i3 43 “C 3. 4113 [temperature rise within the generating set enclosure
\ L= L s gt .
T I (it any), ns well as climate.
per “C
Derating factor for temperature From manufacturer’s specifications | G4 0.5 above 3.4.11.3 |Data from Table 4 mayv be used in the absence of
reterence | manufacturer’s data,
Reference temperature From manufacturer’s specifications | GS 25 ( 34113
W G3>GS then 1-(G3-GS) x G4, -
Derating for temperature - G6 0.9 34118
- otherwise | -
Max. humidity From manufacturer’s specifications | G7 50% 34113
per 10% D % %
: ° i . ; ; . : % - ata from Table 4 may be used in the absence of
Derating factor for humidity From manufacturer’s specifications | G8B 1.0% above 34115 ‘ ’ ; o
~ ’ cefavenca manulacturer’s data.
clerenc
Reference humidity From manufacturer’s specifications | G9 60% 34115
e (GT-0G9)«GS |
5 e If G7>GY, then { | - ——— v 1}.| .. Ryl fo ,
Derating for humidiny 0l Glo 1 34115 [For consistency. humidity has been treated as a
otherwise 1 fraction (scc Clause A2.2)
Altitude Depends on location Gl S00 m 34.11.5
per 100 |
: : . = u data from Table 2 may be used in the absence of
Derating factor for altitude From manufacturer’s specifications | G12 1% mabove | 341158 |50 0 : ¢ DS TSR b
: vefercsic manufacturer's data
¢ference
Reference altitude From manufacturer’s specifications | G13 300 m 34.11.5
e ; (GH = GI3) x G112 )
Derating for altitude 1G>Gl |- ™ Gld | 098 34005
-
' Total derating factor for > s | -
SR G6 x GI0 x G14 G15 | 088 | 34015

(continned)
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TABLE A0 (continued)

Item .!Svmbol Source' Ref | Value [ Units Refer Notes
| s Clause
Series svstem: >
Suggested minimum generating set Seee | BC10x G2 Glé 4.8 KVA | 34112
rating T I
OR : S
Switched system: 7 RS
Apparent power 1o run loads while ‘ See note GI? | 18 KV A 34113 |Equals some portion of maximum demand,
¢charging depending on load management considerations. In

this example, the vacuum cleaner. water pump and
television are on (i.¢, computer is excluded), See
fable A3

Load surge while charging See note GIS 6.8 kVA 3.4.11.3 |Equals some portion of surge demand. depending on
load management considerations. In this example.
the vacuum has the highest surge und the water pump
and television are taken at running demand

| (computer is excluded). See Table A3,
Required generating set rating (based (BC1O+ G117y =< G2 GI9 7.1 kVA 34113
on maximum demand calculations) GIS
Reguired generating set rating (based (BCHO+GIT)yx G2 G20 5.3 kVA 34113
on surge calculations) GlxGlSs
Suggested min gencerating set rating S, The larger of G19 and G20 G21 7.1 KVA 34.11.3
OR
Parallel system: Parallel svstem calculaiions are not considered in this worked example since a different inverter would be required
Minimum generating set rating (based {ACI1-INY) x G2 G22 N/A | KVA 34114 |
n maxim smand calculati e~ Ry
on maximum demand calculations) GLS = 1000
~- —4 Not applicable as value 1s negative.
Minimum gencrating sct rating (based | (ACI2-INI1) x G2 G23 N/A kVA 340104 i =
on surge calculations) GixGlS x 1000
Minimum generating sei rating (based BC10x G2 = G224 N'A kVA 34.11.4 [Notapplicable as darta in Table AY, cells BCS to —
on battery charging requirements) ~G15 + allowance for load BC 10 must have appropriate data from interactive
inverter specifications |
| Suggested min. generaling set rating S I'he largest of G22, G23 and G24 | G255 N/A kVA 34014 IGY

NOTE: Use of cells G16 to G25 is dependent on svstem configuration (refer cell M0 in Table Ad)
(camtinued)
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TABLE

ALD fcontinued)

) . Refer )
ltem Symbaol Source' Ref, | Value Lnits . Notes
Clause
Generating set selection
There may be a minimum size restriction for
Selected gencrating sets Make and model G226 X¥Z 6.8 generating sel in parallel systems. See
Clause 3.4, 11.4, Note.
. . From manufaciurer’ s - ,
Gienerating set rating - G227 6.5 EVA
specitications
Monthly generating set run time (scc Clause 3.4.11.6)
Generating sct run time For equalizing B18= 30 G2 6.5 hours per 3.4.11.6
charge BI7 month
Waorst month
| ITPVIT, o < 100®, then |l —_I
. . W7 3 3
Generating set run time required for (1= PVI7 g0} x PV oy x 30 G29 13 hours per |, 1.
¥ . - N - Vi . A=+ Ay
maintaining full S0 BOH «PV2 = ME maonth
otherwise
i : - . hours per| . This is 2 nomingl figure onlv. Actual operating
Nominal generating set run time - G19+ G228 G0 19.3 ) I.I‘ Jd1la § - e G AviiaTel .
b - ) | | | month | |u-:*...|!|;.t‘.1:'. will affect.
Best manth
TPV 17, = 100%, then,
Gienerating set run time required for | (1= PVI7pegd x PVI ey % 30 Gl 0 NOUrs PEr| 4 4 11.6
a T - T | of T a
maintaining full S0C BCH = PV2 =« M8 maonth
otherwise 0
; . ; . - ) . hours per . [his is a nominal figure onlv. Actual operating
Nominal generating set run time T e G331+ GI8 g3z .5 II 14.11.6 e e AERA P :
manth conditions will afleet,

I Values for ACII and ACI2 are from Table A3, Values for MS is from Table A4, Values for IN? and IN1 | are from Table A6. Values for BI7 and B1% arc from Table AT.
and PV 17, .. are from Table AX. Values for BC6 and BC 10 are from Table A9

Vialues for PV2, PV 1. PV,

PV 1T,

s
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TABLE All
BATTERY VENTILATION (FROM AS 4086.2)

Ttem Symbol Source’ Hel | Value Lnits Soles
Maximum charge rate of bamerv (from . - ) .
= - BC6 + PVT x PV16 VIl | 1086 A
all spurces)
Minmimum exhaust ventlation rale | 0003 = V1 = NS V2 8.2 L's
. ) 1

Minimum vent area for natural . - ’

T 100 = V2 Vi 782 eme
ventilation

1  WValue for M8 is from Table A4. Value for BC6A is from Table A9, Values for PV T and PV 16 are from Table AR

En r-ening b % FACULTY OF SCIENCE AND TECHNOLOGY

www.enreach.or.id PEOPFLE EnReach UIN SUSKA RIAU UNIVERSITY
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