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1
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  RISER DIAGRAM

SCALE NTS
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20 AMP - NEMA
ENCLOSURE

2-#10 THHN +
#12 THHN(G) IN
20MM DIA.
CONDUIT

NOTE :

1. CONTRACTOR MAY MODIFY THE SYSTEM  TO SUIT
    THE SUPPLIED EQUIPMENT.
2.  FOR ACTUAL NUMBER OF DETECTORS/ANUNCIATOR
     MANUAL PULL STATION AND HORN, REFER TO LAY-OUT PLAN .
3.  FIREMANS TELEPHONE JACKS AT RESPECTIVE FLOORS
     SHALL BE TREATED AS ONE ZONE PER FLOOR.
4.  j MEANS FIRE RATED CABLE WIRE GAUGE#16.
5.  SIZE , TYPE AND NUMBER OF WIRES MAY BE MODIFIED BY THE
     CONTRACTOR TO SUIT THE SUPLLIED EQUIPMENT AND AS PER
     MANUFACTURERS STANDARD REQUIREMENT.
6.  WIRING BETWEEN TB's/PB's AND FACP ARE MULTIPLEX
     SIGNAL WIRING.
7.  CIRCUIT CONNECTION BETWEEN DETECTORS,MCP,ANNUNCIATOR
     ETC... SHALL BE CONFORM VIA LOOP INTERFACE MODULES (ADDRESSABLE).
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3 LOOPS LOCATED @
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SIZE TYPETYPE

2 - 1.5 MM. SQ.

3 - 1.5 MM. SQ.

4 - 1.5 MM. SQ.

5 - 1.5 MM. SQ.

6 - 1.5 MM. SQ.

7-9 - 1.5 MM. SQ.
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A = 19.96SQM
F.F.L +300

TOILET-2
A = 3.24SQM

BEDROOM-2
A = 11.10SQM

BEDROOM-1
A = 11.10SQM

TOILET-1
A = 3.24SQM

SITTING
A = 17.40SQM

TOILET-4
A = 3.24SQM

BEDROOM-4
A = 11.10SQM

BEDROOM-3
A = 11.10SQM

SITTING
A = 31.40SQM

SITTING
A = 17.40SQM

TOILET-3
A = 3.24SQM

ENTRANCE

DINING

KITCHEN

DINING

KITCHEN

DINING

KITCHEN

F.F.L +150

GARAGE
A = 61.66SQM

F.F.L +0.00

A = 13.14SQM

A = 6.44SQM
PUMP ROOM
A = 13.24SQM

MEDICAL STORE
A = 13.24SQM

OUTDOOR
WAITING AREA

A = 37.88SQM

AUTOCLAVE / STERILIZATION

PANEL ROOM
A = 13.24SQM

CLEAN LINEN /
HOUSEKEEPING

 STORE

DRYER / IRONING / FOLDING

CLEAN SIDE
A = 26.89SQM

SOILED SIDE
A = 13.24SQM

WASHERS

PUBLIC
TOILET

A = 3.30SQM

IRONING FOLDING

LAUNDRY

WASTE MANAGEMENT
(LIQUID)

A = 13.24SQM

WASTE MANAGEMENT
(SOLID)

A = 6.36SQM

MAINTENANCE
WORK SHOP
A = 22.92SQM

GENERAL STORE
A = 13.24SQM

ER WALK-IN
A = 28.49SQM

F.F.L +300

+
15

0

DIRTY UTILITY
A = 7.62SQM

PATIENT TOILET
A = 7.70SQM

CLEAN STORE
A = 7.82SQM

OBSERVATION
CARE (ER)

OBSERVATION
CARE (ER)

OBSERVATION
CARE (ER)

CONSULTATION ROOM
A = 13.70SQM

ACCIDENTS AND EMERGENCIES
A = 119.60SQM

F.F.L +300

NURSE STATION

EMERGENCY
SHOWER

PATIENT TOILET
A = 5.64SQM

BED
PAN

WASH

STAFF LOUNGE/
PANTRY

A = 12.89SQM

GENERAL/
EQUIPMENT STORE

A = 7.62SQM

MEDICINE STORE/
MEDICINE PREP ROOM

A = 7.82SQM

CRITICAL CARE (ER)

TRIAGE
A = 40.47SQM

PROCEDURE /
TREATMENT ROOM

A = 15.66SQM

OBSERVATION
CARE (ER)

APEX

PR
IM

ED
IC

 D
efi-M

onitor

RESUSCITATION (ER)
AREA = 21.84SQM

TOILET
A = 2.97SQM

MEDICAL GAS UNIT
A = 12.55SQM

STAIRCASE
FOR STAFFS

AHU
A = 13.77SQM

UP

BABY ROOM
A = 7.25SQM

CLEANER
CLOSET

A = 2.73SQM

MALE TOILET
A = 12.02SQM

FEMALE TOILET
A = 12.02SQM

DISABLE TOILET
A = 6.50SQM

UP

1.5M
 W

IDE RAM
P

SLOPE RATION 1:10

TREATMENT ROOM
A = 13.50SQM

FLU CLINIC
A = 20.67SQM

CONSULTATION
ROOM

A = 10.31SQM

PATIENT TOILET
A = 4.67SQM

X-RAY ROOM
A = 29.63SQM

NURSE STATION

BLOOD
DRAWING AREA

A = 10.31SQM

CONSULTATION/
ECG ROOM

A = 10.31SQM

CONSULTATION ROOM
A = 10.31SQM

CONSULTATION ROOM
A = 10.31SQM

CONSULTATION ROOM
A = 10.31SQM

SECURITY &
CCTV

A = 9.88SQM

WAITING AREA
A = 80.05SQM

RECEPTION
A = 42.37SQM

PHARMACY
STORE ROOM

A = 5.43SQM

PHARMACY
A = 7.77SQM

CONSULTATION ROOM
A = 10.31SQM

GENERAL
STORAGE

ROOM
A = 4.14SQM

CLEAN
STORE/

MEDICINE
STORE

A = 7.00SQM

DIRTY UTILITY
A = 7.12SQM

OPD

CHANGING ROOM
A = 3.33SQM

PROCEDURE /
TREATMENT ROOM

A = 13.84SQM

ULTRASOUND ROOM
A = 13.84SQM

AIR-LOCK
A = 4.09SQM

PPE DOFFING
A = 7.70SQM

DOFFING
CHANGING ROOM

A = 10.52SQM

VOID

VOID

AIR-LOCK
A = 3.51SQM

PPE DONNING
A = 4.48SQM

DONNING
CHANGING ROOM

A = 11.59SQM

DOFFING
CHANGING ROOM

A = 10.52SQM

PANTRY
A = 4.88SQM

PANTRY
A = 4.88SQM

DIRTY UTILITY
A = 9.27SQM

STORE
A = 7.53SQM

STORE
A = 7.53SQM

ANTEROOM
A = 4.83SQM

PATIENT TOILET
A = 4.60SQM

ISOLATION ROOM
A = 14.71SQM

ANTEROOM
A = 4.83SQM

PATIENT TOILET
A = 4.60SQM

ANTEROOM
A = 4.93SQM

 ISOLATION
WARD

A = 49.50SQM
F.F.L +300

SUSPECTED
ISOLATION

WARD
A = 42.21SQM

F.F.L +300

ISOLATION ROOM
A = 15.35SQM

SUSPECTED
ISOLATION ROOM

A = 32.29SQM

PATIENT TOILET
A = 4.60SQM

EQUIPMENT
STORE

CLEAN
STORE

MEDICAL
STORE/PREP

EQUIPMENT
STORE

CLEAN
STORE

MEDICAL
STORE/PREP

BED
PAN

WASH

PPE DOFFING
A = 7.70SQM

BED
PAN

WASH

DIRTY UTILITY
A = 9.27SQM

A = 13.16SQMA = 64.02SQM

CHANGING
ROOM

A = 9.90SQM

POST-OP POST-OP

TOILET
A = 3.20SQM

AHU
A = 6.83SQM

PATIENT
TOILET
A = 5.49SQM

STERILE STORE
A = 7.70SQM

CLEAN STORE
A = 7.70SQM

BED
PA

N
W

A
SH

TROLLEY
EXCHANGE AREA

A = 20.80SQM
F.F.L +300

PRE-OP

SCRUB STATION
A = 7.82SQM

STAFF PANTRY
A = 10.21SQM

GENERAL&
EQUIPMENT
STORAGE

A = 7.82SQM

NURSE STATION

MINOR OT
A = 43.15SQM

CHANGING
ROOM

A = 9.73SQM

DIRTY UTILITY
A = 7.70SQM

PUBLIC HEALTH UNIT
A = 27.50SQM

F.F.L +300

VACCINE STORE ROOM
A = 10.86SQM

STAFF TOILET
A = 3.20SQM

HEALTH EDUCATION ROOM
A = 17.84SQM

VACCINATION ROOM
A = 13.48SQM

COUNSELING ROOM
A = 17.34SQM

6P-OFFICE SPACE
A = 31.56SQM

UNIT HEAD
A = 17.34SQM

UP

SCALE 1:150
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TO CCTVPBTO CCTVPBTO CCTVPBTO CCTVPB

TO TTC TO TTC

TO TTC TO TTC

TO TTC
TO TTC

TO TTC TO TTC

TO TTC TO TTC

TO TTC TO TTC TO TTC

TO TTC TO TTC

TO TTC TO TTC

TO TTC

TO TTC TO TTC

TO TTC TO TTC

TO TTC

TO TTC

TO TTC

TO TTC

TO TTC

TO TTC

TO TTC

TO TTC

TO TTC

TO TTC
TO TTC

TO TTC

TO TTC

TO TTC

TO TTC

TO TTC

TO TTC TO TTC

TO TTC TO TTC TO TTC

TO TTC

TO TTC

TO TTC

TO TTC

TO TTC

NURSE CONSOLE

NURSE CONSOLE
NURSE CONSOLE

NC NC

NC NC

NC NC

NC NC

NC

NC

CM

TO NC

CM

TO NC

CM

TO NC

CM

TO NC

NCNC

NC

NC

NC

NC

CM

TO NC

CM

TO NC

NC

CM

TO NC

NCNC

NC NC

NCNC

CM

TO NC

CM

TO NC

NC NC

LEGEND : AUXILIARY SYSTEM
1
2
3
4
5
6
7
8
9

10

CCTVPB

CM

NC

TTC

MDF-TTC

t
PABX

CLOSE-CIRCUIT TELEVISION

CLOSE-CIRCUIT TELEVISION PULLBOX

CENTRALIZATION MODULE

NURSE CALL

PILOT LIGHT

TEL/DATA TERMINAL CABINET

MAIN DISTRIBUTION  FRAME - TTC

TEL/DATA OUTLET

TEL/DATA CIRCUIT RUN

PRIVATE AUTOMATED BRANCH EXCHANGEPOLYCARBONATE ROOFING SHEET

DN UP

ROOFING SHEET

ROOFING SHEET

PATIENT TOILET
A = 5.40SQM

PATIENT TOILET
A = 5.40SQM

PATIENT TOILET
A = 7.94SQM

PATIENT TOILET
A = 7.94SQM

PATIENT TOILET
A = 7.94SQM

PATIENT TOILET
A = 7.94SQM

EQUIPMENT
STORE

A = 7.70SQM
CLEAN STORE
A = 8.70SQM

MEDICINE
STORE/

MEDICINE
PREP ROOM

A = 7.70SQM

NURSE STATION
A = 18.02SQM

A = 2.11SQM

DOCTOR'S
REST ROOM
A = 17.76SQM

TOILET

STAFF LOUNGE/
PANTRY

A = 13.11SQM

A = 2.11SQM

PROCEDURE /
TREATMENT ROOM

A = 19.09SQM

MEDICAL WARD

DIRTY
UTILITY

A = 7.42SQM

PATIENT TOILET
A = 7.94SQM

BALCONY
A = 11.20SQM

(GYNAECOLOGY)
A = 55.35SQM

(PAEDIATRIC)
A = 55.35SQM

PATIENT TOILET
A = 7.94SQM

BALCONY
A = 11.20SQM

PATIENT TOILET
A = 7.94SQM

GENERAL
STORAGE ROOM

A = 8.87SQM

MEDICAL WARD

PATIENT TOILET
A = 7.94SQM

TOILET

CHILDREN PLAY AREA
A = 7.12SQM

BALCONY
A = 5.77SQM

(FEMALE)
A = 55.35SQM

PRIVATE ROOM
A = 31.18SQM

PRIVATE ROOM
A = 31.18SQM

BALCONY
A = 11.20SQM

(MALE)
A = 55.35SQM

MEDICAL WARD

BALCONY
A = 5.77SQM

BALCONY
A = 11.20SQM

MEDICAL WARD

HDU/ICU BED

2.5M CORRIDOR

STAFF OUTDOOR LOUNGE
A = 17.00SQM

PP

DN

1.5M
 W

IDE RAM
P

SLOPE RATION 1:10

VOID

VOID

GENERAL STORE ROOM
A = 22.75SQM

MEDICAL RECORDS ROOM
A = 16.61SQM

MEDICAL STORE ROOM
A = 22.33SQM

STAFF TOILET
A = 4.41SQM

FILING AND
PRINTING ROOM

A = 17.25SQM

OFFICE

12P-OFFICE SPACE
A = 56.22SQM

STAFF TOILET
A = 4.41SQM

DOCTORS LOUNGE
A = 23.98SQM

PA OFFICE
A = 14.29SQM

STAFF ROOM
A = 16.75SQM

CIVIL IN CHARGE
OFFICE

A = 14.29SQM

TEA ROOM
A = 16.11SQM

CONFERENCE ROOM
A = 41.45SQM

DN

VOID

VOID

A = 13.24SQM
F.F.L +3300

TOILET-2
A = 3.24SQM

BEDROOM-2
A = 11.10SQM

BEDROOM-1
A = 11.10SQM

TOILET-1
A = 3.24SQM

SITTING
A = 17.40SQM

TOILET-4
A = 3.24SQM

BEDROOM-4
A = 11.10SQM

BEDROOM-3
A = 11.10SQM

LAUNDRY
A = 3.40SQM

DINING

SITTING
A = 31.40SQM

KITCHEN

DINING

KITCHEN

SITTING
A = 17.40SQM

DINING

KITCHEN

TOILET-3
A = 3.24SQM

BED
PA

N
W

A
SH

ABLUTION
A = 2.87SQM

FEMALE TOILET
A = 11.28SQM

MALE TOILET
A = 12.02SQM

VISITORS WAITING AREA
A = 52.34SQM

JANITORS ROOM
A = 10.37SQM

ABLUTION
A = 2.87SQM

PRAYER ROOM (F)
A = 12.58SQM

PRAYER ROOM (M)
A = 13.32SQM

BABY ROOM
A = 7.25SQM

AHU
A = 12.55SQM

AUTOCLAVE
ROOM (CSSD)
A = 13.77SQM

DN

STAIRCASE
FOR STAFFS

MICROBIOLOGY
A = 9.97SQM

A = 16.05SQM

A = 10.72SQM

A = 2.09SQM
TOILET

LABORATORY
A = 40.95SQM

NURSE STATION

LABOUR ROOM
A = 54.60SQM

NICU
A = 49.54SQM

CLEAN STORE/
MEDICINE

STORE
A = 7.82SQM

GENERAL/
EQUIPMENT

STORE
A = 7.82SQM

BED
PA

N
W

A
SH

BABY
CHANGING

ROOM
A = 6.36SQM

NICU UNIT
A = 15.07SQM

BABY
FEEDING
ROOM

A = 6.36SQM

NICU UNIT

NICU UNIT

DIRTY UTILITY
A = 7.82SQM

PRE - DELIVERY ROOM

NURSE STATION

BABY WASH
A = 5.52SQM

PATIENT
TOILET

A = 9.21SQM

BIRTHING ROOM
A = 28.43SQM

CLEAN
STORE/

MEDICINE
STORE

A = 7.70SQM

PRE-OPPRE-OP STAFF LOUNGE/
PANTRY

A = 13.01SQM

BLOOD
DRAWING AREA

SCALE 1:150
0 0.5 1 2 3 4 5

FIRST FLOOR
INFORMATION & COMMUNICATION TECHNOLOGY / SECURITY

 RIYAN PRIVATE LIMITED

t : +9603315049   f : +9603310776
e : info@riyan.com.mv
w : www.riyan.com.mv

3rd floor, H. Azum, Ameeneemagu, Male'

HD
h. 

M
ak

un
ud

ho
o 

He
alt

h C
en

te
r

Cl
ien

t: M
ini

str
y o

f H
ea

lth
Pr

oje
ct 

Nu
m

be
r: 

R2
11

12
M

OH
 - 

HD
HM

Da
te:

 M
ar

ch
 20

22
Ar

ch
ite

ct 
: R

az
an

a A
mi

r
En

gin
ee

r : 
Zim

aa
m 

Ha
ssa

n Y
oo

su
f

Dr
aw

n b
y :

 Ra
za

na
 A

mi
r

Se
rvi

ce
s :

 -
Int

er
ior

 : -
Th

e c
on

te
nt

s o
f t

he
se

 d
ra

wi
ng

s r
em

ain
 as

 a 
pr

op
er

ty 
of

 R
iya

n P
riv

ate
 Li

m
ite

d. 
An

y u
se

 o
th

er
 th

at 
th

os
e e

xp
re

ssl
y s

tat
ed

 is
 a 

vio
lat

ion
 o

f t
his

 co
py

rig
ht

Re
v n

o
Da

te
--

---
---

---
---

-
--

---
---

---
---

-
--

---
---

---
---

-
--

---
---

---
---

-

Page:

Title: First Floor 
ICT - Security

ICT-02 /04



TO CCTVPB

LEGEND : AUXILIARY SYSTEM
1
2
3
4
5
6
7
8
9

10

CCTVPB

CM

NC

TTC

MDF-TTC

t
PABX

CLOSE-CIRCUIT TELEVISION

CLOSE-CIRCUIT TELEVISION PULLBOX

CENTRALIZATION MODULE

NURSE CALL

PILOT LIGHT

TEL/DATA TERMINAL CABINET

MAIN DISTRIBUTION  FRAME - TTC

TEL/DATA OUTLET

TEL/DATA CIRCUIT RUN

PRIVATE AUTOMATED BRANCH EXCHANGE

VOID

VOID

TERRACE
A = 1707.47SQM

SOLAR PANELS

ROOF SLAB ROOF SLAB

POLYCARBONATE ROOFING SHEET

ROOFING SHEET

ROOFING SHEET

ROOFING SHEETROOF SLABROOFING SHEET

DN

SCALE 1:150
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GROUND FLOOR

FIRST FLOOR

TERRACE FLOOR

CCTVPB

DVRMONITORMONITOR

G

CCTVPB
1

TO DVR

CONNECT TO INTERNET FOR
FUTURE REMOTE VIEWING

8C9C10C

2C3C4C

C

11C

5C

CCTVPB
1

ER WALK IN

CORRIDOR

TERRACE STAIR ENTRANCE

STAIR ENTRANCE

7C

OPD ENTRANCE

NUMBER OF RUNS CCTV WIRES & CONDUITS

C

2C

3C

4C

5C

6C

7C

8C

9C

10C

CAT5e   IN    15mm dia.  EMT

CAT5e   IN    20mm dia.  EMT

CAT5e   IN    20mm dia.  EMT

CAT5e   IN    20mm dia.  EMT

CAT5e   IN    25mm dia.  EMT

CAT5e   IN    25mm dia.  EMT

CAT5e   IN    25mm dia.  EMT

CAT5e   IN    32mm dia.  EMT

CAT5e   IN    32mm dia.  EMT

CAT5e   IN    32mm dia.  EMT

MAIN SURVEILLANCE CAMERA
LOCATED AT CCTV ROOM
GROUND FLOOR

1
AUX-1

CCTV SINGLE LINE DIAGRAM
SCALE NTS

GROUND FLOOR

FIRST FLOOR

2
AUX-2

TYPICAL NURSE CALL SYSTEM
ONE LINE RISER DIAGRAM
SCALE NTS

NURSE CONSOLE

POWER SUPPLY

NC NC
N2 N2

J
N8 TO NEXT CM

CENTRALIZATION
MODULE (CM)

NURSE STATION

NURSE CONSOLE

POWER SUPPLY

NC NC
N2 N2

J
N8 TO NEXT CM

CENTRALIZATION
MODULE (CM)

NURSE STATION

NOTE :

1. CONTRACTOR MAY MODIFY THE SYSTEM TO SUIT THE SUPPLIED EQUIPMENT.
2.  FOR LOCATION & CIRCUIT WIRING OF CM, NURSE CONSOLE REFER TO PLAN.
3.  CONTRACTOR MAY MODIFY THE SIZE THE OF WIRE SHOWN TO CONSIDER THE
     VOLTAGE DROP AS PER STANDARD WIRING REQUIREMENT TO NURSE CONSOLE
     MANUFACTURER.
4.  CONTRACTOR MAY SELECT APPROPRIATE BRAND/MANUFACTURER FOR HOSPITAL
     NURSE CALL SIGNALLING SYSTEM.

N2  =   2 - 2MM2 TF WIRE IN 25MM DIA.  EMT.
N4  =   4 - 2MM2 TF WIRE IN 32MM DIA.  EMT.

N8  =   8 - 2MM2 TF WIRE IN 50MM DIA.  EMT.

GROUND FLOOR

FIRST FLOOR

TERRACE FLOOR

1
AUX-1

VOICE/DATA ONE LINE
     RISER DIAGRAM
SCALE NTS

MDF-TTCPABX

TTC
TEL/DATA PROVIDER
SERVICE ENTRANCE

2-75MM DIA.
INCONCRETE
ENCASEMENT

PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB

TTC
PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB PB

t t t t t t t t t t t t t t t t t t t t t t t t t t

t t t t t t t t t t t t t t t t t t t t t t t

48 PAIR STP/UTP CAT5e CABLE
IN 50MM DIA. PVC CONDUIT

43 PAIR STP/UTP CAT5e CABLE
IN 50MM DIA. PVC CONDUIT

NOTE :

1. CONTRACTOR MAY MODIFY THE SYSTEM  TO SUIT
    THE SUPPLIED EQUIPMENT.
2.  FOR HORIZONTAL CABLING USE STP / UTP CABLE
     CAT5E USE CONNECTOR RJ45, STP/UTP  COUPLER/
     ADPATER IF NECESSARY.
3.  FOR BACKBONE CABLING USE SINGLE-MODE TYPE
     FIBER OPTIC CABLE.
4.  t MEANS 4 PAIRS CAT5e STP/UTP CABLE.

TGB-1

TGB-2

TO TEL ROOM MAIN
GROUNDING BUS

5.  ALL STP/UTP SHALL BE TERMINATE DIRECTLY
     TO RJ45 INFORMATION OUTLET TO EQUIPMENT
     WITHOUT SPLICE. CONTRACTOR SHALL PROVIDE
     PULLBOX. PROVIDE 3 METERS CABLE ALLOWANCE
     BOTH ENDS, PROVIDE 1 -4 PAIR STP/UTP CABLE
     FOR EACH RUN.
6.  CONTRACTOR MAY SELECT APPROPRIATE BRAND/
     MANUFACTURERS SUITED FOR TEL/DATA SYSTEM.

USE SINGLE-MODE TYPE
FIBER OPTIC CABLE

TO NEXT TEL/DATA
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Project Overview

Figure: Overview Image, 3D Design

PV System
3D, Grid-connected PV System
Climate Data Makunudhoo, MDV (1996 - 2015)
Values source Meteonorm 8.1(i)
PV Generator Output 225,68 kWp
PV Generator Surface 1 084,3 m²
Number of PV Modules 496
Number of Inverters 8
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Figure: Schematic diagram

Production Forecast
Production Forecast
PV Generator Output 225,68 kWp
Spec. Annual Yield 1 555,00 kWh/kWp
Performance Ratio (PR) 79,66 %
Yield Reduction due to Shading 0,6 %/Year

Grid Feed-in 351 018 kWh/Year
Grid Feed-in in the first year (incl. module degradation) 346 134 kWh/Year
Standby Consumption (Inverter) 84 kWh/Year

CO₂ Emissions avoided 164 939 kg / year

The results have been calculated with a mathematical model calculation from Valentin Software GmbH (PV*SOL algorithms). The 
actual yields from the solar power system may differ as a result of weather variations, the efficiency of the modules and inverter, 
and other factors.
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Set-up of the System
Overview
System Data
Type of System 3D, Grid-connected PV System

Climate Data
Location Makunudhoo, MDV (1996 - 2015)
Values source Meteonorm 8.1(i)
Resolution of the data 1 h
Simulation models used:
   - Diffuse Irradiation onto Horizontal Plane Hofmann
   - Irradiance onto tilted surface Hay & Davies

Module Areas
1. Module Area - Arbitrary Building 01-Module Area West
PV Generator, 1. Module Area - Arbitrary Building 01-Module Area West
Name Arbitrary Building 01-Module Area 

West
PV Modules 248 x TSM-455DE17M (II)  (v1)
Manufacturer Trina Solar
Inclination 10 °
Orientation West 260 °
Installation Type Mounted - Roof
PV Generator Surface 542,1 m²

Figure: 1. Module Area - Arbitrary Building 01-Module Area West
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Degradation of Module, 1. Module Area - Arbitrary Building 01-Module Area West
Characteristic curve Exponential
Remaining power (power output) after 1 year 97,5 %
Remaining power (power output) after 30 years 83 %

Figure: Degradation of Module, 1. Module Area - Arbitrary Building 01-Module Area West
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2. Module Area - Arbitrary Building 01-Module Area East

PV Generator, 2. Module Area - Arbitrary Building 01-Module Area East
Name Arbitrary Building 01-Module Area 

East
PV Modules 248 x TSM-455DE17M (II)  (v1)
Manufacturer Trina Solar
Inclination 10 °
Orientation East 80 °
Installation Type Mounted - Roof
PV Generator Surface 542,1 m²

Figure: 2. Module Area - Arbitrary Building 01-Module Area East
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Degradation of Module, 2. Module Area - Arbitrary Building 01-Module Area East
Characteristic curve Exponential
Remaining power (power output) after 1 year 97,5 %
Remaining power (power output) after 30 years 83 %

Figure: Degradation of Module, 2. Module Area - Arbitrary Building 01-Module Area East
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Horizon Line, 3D Design

Figure: Horizon (3D Design)

Inverter configuration
Configuration 1
Module Areas Arbitrary Building 01-Module Area West + Arbitrary 

Building 01-Module Area East
Inverter 1
   Model SUN2000-33KTL-A (v1)
   Manufacturer Huawei Technologies
   Quantity 8
   Sizing Factor 94 %
   Configuration MPP 1: 1 x 16

MPP 2: 1 x 15
MPP 3: 1 x 16
MPP 4: 1 x 15

AC Mains
AC Mains
Number of Phases 3
Mains voltage between phase and neutral 230 V
Displacement Power Factor (cos phi) +/- 1
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Simulation Results
Results Total System
PV System
PV Generator Output 225,68 kWp
Spec. Annual Yield 1 555,00 kWh/kWp
Performance Ratio (PR) 79,66 %
Yield Reduction due to Shading 0,6 %/Year

Grid Feed-in 351 018 kWh/Year
Grid Feed-in in the first year (incl. module degradation) 346 134 kWh/Year
Standby Consumption (Inverter) 84 kWh/Year

CO₂ Emissions avoided 164 939 kg / year

Figure: Energy flow
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Figure: Production Forecast

Results per Module Area
Arbitrary Building 01-Module Area West
PV Generator Output 112,84 kWp
PV Generator Surface 542,15 m²
Global Radiation at the Module 1790,28 kWh/m²
Global Radiation on Module without reflection 1956,34 kWh/m²
Performance Ratio (PR) 79,52 %
PV Generator Energy (AC grid) 175790,82 kWh/Year
Spec. Annual Yield 1557,88 kWh/kWp

Arbitrary Building 01-Module Area East
PV Generator Output 112,84 kWp
PV Generator Surface 542,15 m²
Global Radiation at the Module 1779,76 kWh/m²
Global Radiation on Module without reflection 1942,19 kWh/m²
Performance Ratio (PR) 79,84 %
PV Generator Energy (AC grid) 175227,04 kWh/Year
Spec. Annual Yield 1552,88 kWh/kWp
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PV System Energy Balance
PV System Energy Balance
Global radiation - horizontal 1 991,00 kWh/m²
Deviation from standard spectrum -19,91 kWh/m² -1,00 %
Ground Reflection (Albedo) 2,99 kWh/m² 0,15 %
Orientation and inclination of the module surface -24,82 kWh/m² -1,26 %
Module-independent shading 0,00 kWh/m² 0,00 %
Reflection on the Module Interface -164,24 kWh/m² -8,43 %
Global Radiation at the Module 1 785,02 kWh/m²

1 785,02 kWh/m²
x   1084,296 m²

=   1 935 487,88 kWh

Global PV Radiation 1 935 487,88 kWh
Soiling 0,00 kWh 0,00 %
STC Conversion (Rated Efficiency of Module 20,84 %) -1 532 049,93 kWh -79,16 %
Rated PV Energy 403 437,95 kWh
Module-specific Partial Shading -2 055,09 kWh -0,51 %
Low-light performance -6 111,12 kWh -1,52 %
Deviation from the nominal module temperature -30 179,71 kWh -7,64 %
Diodes -72,07 kWh -0,02 %
Mismatch (Manufacturer Information) -7 300,40 kWh -2,00 %
Mismatch (Configuration/Shading) -168,31 kWh -0,05 %
PV Energy (DC) without inverter down-regulation 357 551,25 kWh
Failing to reach the DC start output -37,98 kWh -0,01 %
Down-regulation on account of the MPP Voltage Range 0,00 kWh 0,00 %
Down-regulation on account of the max. DC Current 0,00 kWh 0,00 %
Down-regulation on account of the max. DC Power 0,00 kWh 0,00 %
Down-regulation on account of the max. AC Power/cos phi 0,00 kWh 0,00 %
MPP Matching -210,27 kWh -0,06 %
PV energy (DC) 357 303,00 kWh

Energy at the Inverter Input 357 303,00 kWh
Input voltage deviates from rated voltage -364,96 kWh -0,10 %
DC/AC Conversion -5 920,19 kWh -1,66 %
Standby Consumption (Inverter) -84,35 kWh -0,02 %
Total Cable Losses 0,00 kWh 0,00 %
PV energy (AC) minus standby use 350 933,50 kWh
PV Generator Energy (AC grid) 351 017,85 kWh


