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DISTRICT HEADQUARTER HOSPITAL SHANGLA

Energy Assessment Report

1. Introduction to the Facility:

This report presents the findings and recommendations from the load survey
conducted at DHQ Shangla, Alpuri. The primary objective of the task was to
evaluate the energy consumption patterns across the hospital and to design a
suitable solar energy system to meet its power needs. This report include a detail
assessment of existing electrical loads, identification of critical power
requirements, and analysis of energy usage to develop a sustainable and efficient

solar solution for various buildings in the hospital complex.

The location, address and an overview of the facility are provided in the following
table.

GPS Coordinates: 34.92015, 72.63240

Address: Alpuri, District Shangla, Khyber Pakhtunkhwa

Facility Overview

Type: Hospital No of Rooms: 89 | No of Beneficiaries:
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2. Technical Details:

2.1Existing Electricity Arrangements:

Grid Supply Available: Yes

Voltage: 380 V
(value measured on
site)

Connection: 3 Phase Energy
Meter

Back Up System: Peads Ward
Only

Generator: Yes

Solar System: Installed only
for Peads Ward

Net Metering available: No

Net Metering Required

: No (Heavy Load Shedding)

2.2 System Configuration:

Single Line Diagram

On-Grid Hybrid PV Solar System

Lightning Arrester

\é/ PV Panels

United Nations High Commissioner for Refugees| A\ uviimats
Foh B, Ve

C UNIICR Solarization Project
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4. Main Building
4.1 Segregated Load Details of Main Building:
Load at Main Building
Grid Connected Load cgt‘i):al / Critical/
S.No Appliances Name Solar C Battery
Watt . Total Connected onnected
per App Quantity Load Load Load
1 No. of Fans 80 45 3,600 3,600 3,600
2 No. of LED Lights 15 145 2,175 2,175 2,175
3 No. of Tube Lights 35 60 2,100 2,100 2,100
4 | Dithermal 2000 2 4,000 4,000
5 PCs 500 11 5,500 5,500 5,500
6 Token Machine 700 1 700 700 700
7 Vaccine Freezer 80 6 480 480 480
8 Refrigerator 400 6 2,400 2,400 2,400
9 |AC1.5Ton 2000 6 12,000 12,000
10 | OT Lights 200 5 1,000 1,000 1,000
11 | OT Table 400 5 2,000 2,000 2,000
12 | Diathermia 400 2 800 800
13 | Cardiac Monitor 150 5 750 750 750
14 | Trade Mill 100 1 100 100
15 | Camera System 1500 1 1,500 1,500 1,500
16 | LCD 200 2 400 400 400
17 | Small Printer 500 5 2,500 2,500 2,500
Total Load in Watts 42,005 42,005 22,405
Total Load in Kilo 42.005| 42.005 22.405

Watts
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4.3 Installation location of major equipment: PV, Inverter, and Battery

Solar PV (Shutter Rooftop)

Inverter and Battery (Hall Corridor near the Main Panel)

9|Page




4.5 Software Simulation Report of Main Building:

0 .
H e' |OS Cope Annual Production Report

Main Block (OPD, OT, Labs, Blood Bank, CCU &Admln) DHQ Shangla,

34.920254500072, 72.63255444722893

# Report [l Systern Metrics § Project Location
Project Name  DHQ Shangla —_— Main Block (OPD, OT, Labs, Blood
B Bank, CCU & Admin)
Project 34.920254500072,
Address 72 53255444722893 Module DC 74,3 1V
Mameplate
Praject Manager
Prepared By E 'r Rizmng;ml Inverter AC 90.0 kw
ngr. Nameplate Load Ratia: 0.B2
Annual
11e
Production =0 Mith
Performance .
Ratio a5
kWh/liWp 1,549.3
We ather Dataset TMY, 10km Grid, Meteanarm B

(meteonarm_vE)

Google,, oo

Sirudator Version 178221 ch0-1 bofefa48 -
f3a2a03fdc-5235772ad

Ll Monthly Production O Sources of System Loss

AC System: 0.5% 3
|

Shading: 2.5%
Inverters: 3.5%
10k ippi ‘
Clipping: 0.0% "‘\\_\_ Reflection: 2.9%

Wiring: 0.4% — e

- Mismatch: 3.1% f‘ \H"‘-‘. Soiling: 2.0%
|
0 )I

KW

Irradiance: 0.5%

Jan Feh Mar Aar Wy Juri Jul Aug Sep Ot New Diec Temperature: 3.9%
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O HelioScope

Annual Production Report

@ Detailed Layout2
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OHelioScope

Shading Report

Main Block (OPD, OT, Labs, Blood Bank, CCU & Admin) oHa shangla
34.920254500072, 72.63255444722893

Q@ Shading Heatmap

Field Segment 1

&1 Shading by Field Segment

Description Tile Azimuth Modules Nameplate Shaded Irradiance AC Energy TOF? Solar Access Avg TSRF?
Fleld Segment 1 Module: 18.0° Module: 168.0° 74 42.9 «Wp 1.837.9Whim* 66.5 Mwn' 97.5% 97.5% 95.1%
Field Segment 2 Module; 18.0° Module: 168.0° 54 31 3wWp 1,838 SkWhim? 435 Mwn' 97.5% 97.5% 95.2%
Totals, weightad by kwp 128 74.2 KWp 1,838 2kWh/m? MN50MWh  975%  97.5% 95.1%

PPrOEMIte, Wries Dased on Irwerter performance
? based on locanon Cptimal FOW Fradiance of 1.932.26Wnwm? ¢ 31 2* tit and 180.7* 32imuh
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OHelioScope

Shading Report

fif Solar Access by Month

Description jan feb mar apr may jun jul aug sep oct nov dec
Field Segment 1 92% 97% 99% 99% 99% 99% 99% 99% 99% 98% 94% 90%
Field Segment 2 92% 97% 99% 99% 99% 99% 99% 99% 99% 98% 94% 90%

Solar Access, weighted by kWp 92.1% 97.3% 98.5% 98.8% 98.8% 98.8% 98.7% 98.8% 98.9% 98.1% 94.5% 90.4%

AC Power (kWh) 6,117.2 68283 90993 11,1890 12,2801 12,1474 118160 11,4568 11,2452 95635 66873 6,589.8
! Monthly Production @ Sources of System Loss

16k

Al : 0. :
C System: 0.5% ing: 2.5%
Inverters: 3.5%
10k
Clipplog; 0.0%; > Rofloction: 2.9

S Wiring: 0.4% — e
)
Mismatch: 3.1% '
Suiling: 2.0%
: } Irradiance: 0.5%
{
Jan Feb  Mar Apr May Jiin I A Sep Ot No ( Temperature: 3.9%
3 Southwestern Angle Southeastern Angle
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5. Emergency Block:
5.1 Segregated Load Details of Emergency:
Load at Emergency Block
Grid Connected Load Non-Critical/ Critical/
. Solar Battery
S-No Appliances Name Watt Total Connected Connected
i L L
per App Quantity Load oad oad
1 | No. of Fans 80 25 2,000 2,000 2,000
2 | No. of LED Lights 15 110 1,650 1,650 1,650
3 No. of Tube Lights 35 4 140 140 140
4 X-Ray Machine 2500 1 2,500 2,500
Total Load in Watts 6,290 6,290 3,790
Total Load in Kilo
Watts 6.29 6.29 3.79
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5.3 Installation location of major equipment: PV, Inverter, and Battery

Solar PV (Shutter Rooftop at PEADS Ward)

Inverter and Battery (Hall Corridor near the DB)
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5.5 Software Simulation Report of Emergency Block:

HelioScope

Annual Production Report

Emergency Block pHQq shangla, 34.920254500072, 72.63255444722893

# Report [l System Metrics

Project Name DHQ Shangla Design Emergency Block

Project 34.920254500072, Module DC 12.8 kW

Address 72.63255444722893 Nameplate

Project Manager Inverter AC 12.0kwW

Prepared By Engr. Rizwan Kamal Nameplate Load Ratio: 1.06
Annual 10 0c
Production 19.85 MWh
Py 82.5%
Ratio
kWhkWp 15553

TMY, 10km Grid, Me orm

W e bt MY, 10km Grid, Meteonorm 8

{meteonorm_vB)

3097d51578-e23caf56b1-

Simulator Version
8d54507a91-e611079e7(
Ll Monthly Production @ Sources of System Loss
AL Oy 0% Shading: 2.3%
Inverters: 3.0% \\
2 Clipping: 0.0% \
2 Wiring: 0.7% _—"Reflection: 3.0%
2 =
: v
Mizmatch: 3.2% ; \
Soiling: 2.0%
) Irradiance: 0.5%
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Temperature: 3.9%

19|Page



¢ HeIioScope

Annual Production Report 2

@ Detailed Layout2

- Hello
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OHelioScope

Emergency Block oo shangla, 34.92025

@ Shading Heatmap

150007

ding Repont

> B 2o I = 5o ] o ..I---—-—.,-.-—,

' o

"l

«

_u' 4
>

-

Fleld Segment 1 l

B Shading by Field Segment

Description Tit Azimuth Modules Nameplate
Feld Segment 1 Module: 18.0° Module: 170.0° 2 12.8 kWp
Totals, weighted by kWp 2 128 KWp

&1 Solar Access by Month

Description jan feb mar apr
Feld Segment 1 92% J8% 9% 99%
Salar Access, weighted by KWp 924%  976%  987%  98.9%
AC Pawer (kWh) 10580 11830 15728 19300

' o

-

L
AR

Shaded Irradiance AC Energy TOF? Solar Access Avg TSRF 2
1,841 8Whim? 19.8 MWh' S76%  97.% 95.3%
1,841.8kWhvm? 19.8 MW 976% 97.7% 95.3%

may
9%
98.9%

2179

" spproemate, varies based on werter pericrmsance
! based on lecason Optimal PO rrasiance of 1,932.20Wm? 3¢ 31 27 titand 18077 azimueh

Jun Jul aug sep oct now dec
9% 55% 9%% 9% % 5% 90%

98.9% 9E.9% 98.9% 9.1% 98.4% 95.0% B89.5%

20948 2,0353 19752 1.93%3 16548 11618 19228
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UHelioScope

Shading Report

[#d Monthly Production @ Sources of System Loss

3
AC System: 0.5%

Inverters: 3.0%

Shading: 2.3%

2k Clipping: 0.0% \
Reflection: 3.0%
Wirlng: 0.7%
Mismatch: 3.23% o Y
\ Soiling: 2.0%
} Irradiance: 0.5%
Jan Feb Mar Apr Vay Xin Jul Aug Sep Oct Nov Dec Temperature: 3.9%
@ Southwestern Angle Southeastern Angle
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6. Wards:
6.1Segregated Load Details of Surgical Ward:

Load at Surgical Ward

Grid Connected Load Non-Critical/ | Critical/
o Appliancesame | B I

per App Quantity Load Load Load

1 | No. of Fans 80 30 2,400 2,400 2,400

2 No. of LED Lights 15 110 1,650 1,650 1,650

3 No. of Tube Lights 35 10 350 350 350
Total Load in Watts 4,400 4,400 4,400

Total Load in Kilo 4.4 4.4 4.4

Watts
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6.3Segregated Load Details of Dental Ward:

Load at Dental Ward

Grid Connected Load Non-Critical/ | Critical/
. Solar Battery
S.No Appliances Name
Watt Total Connected | Connected
i Load Load
per App Quantity Load oa oa
1 No. of Fans 80 15 1,200 1,200 1,200
2 No. of LED Lights 15 55 825 825 825
3 No. of Tube Lights 35 5 175 175 175
4 Dental Unit 300 2 600 600 600
5 Dental X-Ray Machine 2000 1 2,000 2,000
Total Load in Watts 4,800 4,800 2,800
Total Load in Kilo
Watts 4.8 4.8 2.8
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6.5Segregated Load Details of Medical Ward:

Load at Medical Ward

. Solar Battery
S.No Appliances Name
Watt Total Connected Connected
i Load Load
per App Quantity Load oa oa
1 No. of Fans 80 30 2,400 2,400 2,400
2 No. of LED Lights 15 85 1,275 1,275 1,275
3 No. of Tube Lights 35 10 350 350 350
Total Load in Watts 4,025 4,025 4,025
Total Load in Kilo 4.025| 4.025 4.025

Watts
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6.7 Installation location of major equipment: PV, Inverter, and Battery

NTTTRLGAMVRRBARNNAR,

TR
LW ANRRANY \\\\

Solar PV (Shutter Rooftop of Wards)

Inverter and Battery (Near the Main DB)
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6.11 Software Simulation Report of Wards:

( HE| |OS Cope Annual Production Report

Wards (Surgical, Medical & Dental) oHa shangla, 34.920254500072,
72.63255444722893

# Report Ll System Metrics @ Project Location
Project Name DHQ Shangla Design Wards (Surgical, Medical & Dental)
Project 34,920254500072, Maodule DC

25,5 kw

Address 7263255444722893 Nameplate

Inverter AC 24,0 kw
Praject Manager
Prepared Nameplate
repared By Engr. Rizwan Kamei ep Load Ratio; 1.06

Annual
- 39,45 MWh
Performance
p—— B2.9%
KWhkWp 1,546,0

TMY, 10km Grid, Meteanarrm 8

Weather Dataset
(meteanarm_vE}

3097d51578-e23caf56h1-

Simulator Version
Bd54507291 -e6f1 07971

Ll Monthly Production @ Sources of System Loss

Bic
AC System: 0.5% \1

Inverters: 3.5%

Shading: 1.9%
~ "
a ‘ -
Reflection: 3.1%
Clipping: 0.0% ‘\\_\-‘ — "
Wiring: 0.45% — ===
b3 ,
Mizmatch: 2.7% \\“-._1_ Soiling: 2.0%

KWh

| Iradinnce: 0.5%

J

Jan Feb War Apr May Jun Jul Bug Sep Ot MNav Dec Temperature: 3.8%
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¢ HelioScope

Annual Production Report

@ Detailed Layout2
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HelioScope

Wards (Surgical, Medical & Dental) oro shangla, 34.920254500072

72.63255444722893

@ Shading Heatmap

1,932, 100W)

lhm 32%)
1442 185%)

T4 (TN

1,353 {70W)

&1 Shading by Field Segment

Description Tt
Field Segment 2 Medule 15.0°
Field Segment 3 Module 1507

Totals, weightad by k'wp

Azimuth
Module: 170.0°
Module: 170.0°

Medules
18

Nameplate
10.4 kWp
15.1 kWp
25,5 kKWp

Shading Report

Shaded Irradiance AC Energy TOF®  Solar Access Avg TSRF?
1,832.5mum? 16.2 Mwh' 96.5% 983w 94,8%
1,826 5MMim? 23.3 MWhH' 9%65%  97.9% 94.5%
1,829.0kwWh/m? 39.5 MWh 96.5% 98.1% 94.7%

' approemate, wries based on Iwerter perfarmance
7 based on locanon Cptimal FOW rradkance of 1,932 26Wnwm? ¢ 31 2* tit ara 180 7" 32imuth
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OHelioScope

B2 Solar Access by Month

Description jan feb mar ape may Jun Jul aug sep oct nov dec
Field Segment 2 94% 8% 9% 9% 5% 9% 95% 9% 99% 9N S6% 92%
Field Segmant 3 93% 8% 99% 9T% 9% 9% 5% 99% 99% % 9% 90%
Solar Access, weighted by ¥Wp 93.3% J8.0% 95.0% 99.2% 99.2% 99.2% 95.1% 99.2% 99.3% 98.6% 95.6% 9.0%
AC Power (kWh) 20490 23133 31167 38558 42718 42470 41128 39640 38483 32459 22532 21768
il Monthly Production O Sowrces of System Loss
- AC Systom: 0.5% Stding 1%
Mwerters: 35%
- RAefiection: 3.1%
. Clpping: 00% ~_
3 Wiring: 0.9%
BReRts 4 1% y N\ ' “~ Sofing: 20%
Inadiance: 0.5%

@ Southwestern Angle
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7. Gynae and Labour Room:

7.1Segregated Load Details of Gynae and Labour Room:

Load at at Gynae and Labour Room

Non- Critical/
Grid Connected Load Critical/ ritica
. Battery
S.No Appliances Name Solar
Connected
Watt Quantity Total Connected Load
per App Load Load
1 No. of Fans 80 30 2,400 2,400 2,400
2 No. of LED Lights 15 95 1,425 1,425 1,425
3 Refrigerator 300 1 300 300 300
4 SmaII_ Ultra Sound 500 1 500 500
Machine
5 Incubator 500 3 1,500 1,500
6 Microwave Oven 3000 1 3,000 3,000
7 Suction Machine 250 2 500 500 500
8 Sterilizer 2000 2 4,000 4,000
Total Load in Watts 13,625 13,625 4,625
Total Load in Kilo 13.625| 13.625 4.625

Watts

34|Page




7.3Installation location of major equipment: PV, Inverter, and Battery

Inverter and Battery (Hall Corridor near the Main DB in Gynae Block)
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7.5 Software Simulation Report of Gynae and Labour Room:

OHel |oScope Arassl Prokcon Regot

Gynae oHg s

& Report il System Metrics

Project Name  DHQ Shangla Design Gynae

Project 34.920254500072, Module DC 238 KW

Address 7263255444722893 Nameplate

Project Manager IDn A RIOKN

Prepared By Engr. Rizwan Kamal Nameplate Load Ratio: 0.79
Annual -
prodistion 35.67 MWh
Performance 28
Ratio 79.5%
KWh/kWp 1,500.1

TMY, 10km Grid, Meteonorm 8

Weather Dataset
{meteonorm_vE)
Simulator Version 3097d51578-e23caf56b1-
8d54507a91-e6f1079e7f
[l Monthly Production @ Sources of System Loss
&
AC System: 0.5% \ Shading: 0.0%
Inverters: 3.5% f == Reflection: 3.2%
g Clipping: 0.0% ‘
) Soiling: 2.0%
. Wiring: 0.4% A\ / oiling
32 m—— Irradiance: 0.5%
Mizmatch: 3.0% ~
] \ Temperature: 9.2%
Jan Feb Mar Agr May Jun Jul Aug Sep Oct Nov Dec
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ﬂ”HeHoScope

Annual Production Report

Q@ Detailed Layout2

Al

-
N

OHelioScope
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Gynae DHQ Shangla, 3¢

@ Shading Heatmap

B Shading by Feld Segment

Description Tile
Feld Segment 1 18.0°
Feld Segment 2 168,07

Totals, weighted by kWp

B8 Solar Access by Month
Description
Field Segment 1
Field Segmant 2
Salar Access, weighted by kKWp
AC Power (KWh)

Azimuth
170.0¢

170.07

100%
100%

100,0%

Madil Namepi
23 133 kWp
18 104 kwp
IS 23.8 kWp
feb mar
100% 100%
100% 100%
100.0% 100.0%
21514 2,808.1

Field

Shaded Irradiance

1,885 9kwWh/m?
apr may
100% 100%
100% 100%
100.0% 100.0%
34120 37330

Segmer

1.885.9Whim?

1.8B5.96Wh/m*

i Segment 1

ding Repon

Solar Access
100.0%
100.0%
100.0%

Avg TSRF 2

97.6%

97.6%

97.6%

' appracmale, wirses Dased cn ifnirler performancs
? besed on locaton Optimel POW kraciance of 1,932 26Wnwm? a2 31 2* titand 1B0.7" a2imuh

AC Energy 108
20,0 MwH' 97.6%
157 MWh' 97.6%
35.7 MW 97.6%
jun jul aug sep
100% 10056 100% 100%
100% 100% 100% 100%
100.0%  100.0%  100.0%  100.0%
36838 35887 34820 34055

100%
100%
100.0%
29515

nov
100%
100%
100.0%
21748

dec
100%
100%
100.0%
22431
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OHelioScope

[l Monthly Production

@ Southwestern Angle

Apt

May

An

Shading Report

@ Sources of System Loss

AC System: 0.5% \ 7 Shading: 0.0%

(

Inverters: 3.5%

Clipping: 0.0%
Wiring: 0.4% -\~\

Mismatch: 3.0%

Reflection: 3.2%

‘ -~ Solling: 20%

e~ |radiance; 0.5%

\

Temperature: 9.2%
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8. X-Ray Building:

8.1Segregated Load Details of X-Ray Building:

Load at at X-Ray Building

Non- Critical/
Grid Connected Load Critical/ ritica
. Battery
S.No Appliances Name Solar
Connected
Watt Quantity Total Connected Load
per App Load Load
1 No. of Fans 80 25 2,000 2,000 2,000
2 No. of LED Lights 15 70 1,050 1,050 1,050
3 PCs 500 2 1,000 1,000 1,000
4 Small Printer 500 2 1,000 1,000
5 X-Ray Machine 75000 1 75,000
6 | Cassete Reader 1000 1 1,000 1,000 1,000
7 Ultra Sound Printer 700 1 700 700
8 Chest X-Ray TV 4500 1 4,500 4,500 500
Total Load in Watts 86,250 11,250 5,050
Total Load in Kilo 86.250 11.25 5.05
Watts
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8.3Installation location of major equipment: PV, Inverter, and Battery

_——

N "f’/

PR i e a

n

———

Solar PV (Shutter Rooftop at X-Ray Building)

Inverter and Battery (Hall Corridor near DB of X-Ray Building)
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8.5 Software Simulation Report of X-Ray Building:

O HeIioScope

Annual Production Report

X Ray Department pHq shangla, 34.920254500072, 72.63255444722893

# Report il Systern Metrics
ProjectName  DHQ Shangla Design X Ray Department
Project 34.920254500072, Module DC 194 kW
Address 7263255444722893 Nameplate
Inverter AC 250kw

Project Englineer

Prepared B ¢ atio:
2 Y rkrizwang@2 @gmall.com Heneplsa LoncRACo: .27,
Annual
Production 28.98 MWh
rf
Pe .ormance 84.0%
Ratio
kWh/kWp 15139
Mo Dt TMY, 10km Grid, Meteonorm 8
(meteonorm_vE)
CRO A e 3097d51578-¢23cafb6b1-
Bd54507a91-e6f1079e7f
Lit Monthly Production @ Sources of System Loss
4%
AC System: 0.5% \ / Shading: 0.8%
Inverters: 2.2% “\ | | / Reflection: 3.2%
Clipping: 0.0% = "
Wiring: 0.3% \
g R o i i
£, Mizmatch: 3.3% \Lg_‘;;'l.j—— Soiling: 2.0%
y \ Irradiance: 0.5%
0 T ture: 7.8% /
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nav Dec PRIl
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<”HeHoScope

Annual Production Report producec

@ Detailed Layout2

UHelioScope
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OHelioScope

X Ray Department oHQ shangla, 34.920254500072, 72.63255444722893

@ Shading Heatmap

1,642, (B5%)

1 490, (72%)

1353 (70%)

Bi Shading by Feld Segment

Description Tilt Azimuth Modules Nameplate Shaded Irradiance AC Energy TOF* Solar Access Avg TSRF#
Feld Segment 1 15.0¢ 170.0° 25 145 kwp 1,864 9 him? 21.8 Mwh' S6.5% 100.0% 96.5%
field Segment 2 Module: 13.0° Module: 170.0° 8 4.64 kWp 1.827 1mim? 7.18 Mwh' 97.6% 95.9% 94.6%
Totals, weighted by kWp 33 19.9 kWp 1.855. 7kWhim? 29.0 MWh 96.8% 99.2% 96.0%

eppraemate, wees based on inrter performance
? based on location Optimal POA rradlance of 1.932.26Wnim? 2 31 2* thr and 180 7" azimueh

£ Solar Access by Month

Description jan feb mar apr may jun Jul aug sep oct nov dec
Held Segmant 1 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Feld Segment 2 9% 6% 8% 9% 9% 9% 9e8% 99% PI% 7% 3% 88%
Solar Access, weighted by KWp 97.7% 98.9% 99.5% 99.7% 99.7% 99.7% 99.6% 99.6% 99.7% 99.4% 98.2% 971%
AC Power (KWh) 1,551.5 1,706.1 22864 28203 31130 30853 29939 28%00 28024 23798 16621 16857
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( Hehoscope Shading Report

[l Monthly Production @ Sources of System Loss
Ak
AC System: 0.5% Shading: 0.8%
Inverters: 2.2% Reflection: 3.2%
* Clipping: 00% ——
Wiring: 0.3% \
g M \‘ ‘-» Soling; 2.0%
\

Irradiance: 0.5%

)

Temperature: 7.8%

B Southeastern Angle
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