


CIVIL DRAWINGS

( PROJECT TITLE [| REFERENCE NOTES [[ APPROVEDBY || DESIGNEDBY || DRAWING TITLE [| DRAWING NO. |
BHUTAN POWER CORPORATION LIMITED : — — _ — \ . Fngmeering & Rescarch —
Supply, Install, Testing and Commissioning of 180kW Grid-tied|| ! ALL MEASUREMENTS N THE DRAWING ARE INmm UNLESS AND Renewal Energy Division REFER DRAWING
DISTRIBUTION SERVICES ground mounted Solar Power Project at Rubessa under _ Department
Wangdue district, Bhutan 2. THE MEASUREMENTS IN THE DRAWING ARE TO BE READ AND NOT MEASURED . | SCALE | | DATE |
DISTRIBUTION CONSTRUCTION DEPARTMENT Kushal Chhetri Kinley Peldon
RENEWABLE ENERGY DIVISION | DRAWING STATUS | | 3. Qg\;{r()sgl;l;:;\légﬁlsg;f DRAWING SHALL BE IMMEDIATELY BROUGHT TO THE | Senior Manager Civil Engineer | REF DWG ” September, 2020 |




LEGEND

BPC BOUNDARY

2M SET BACK

®

ELECTRIC POLE

WIND TURBINE

TRANSFORMER

EXISTING
DUMPING PIT

1IN
NITTTITN

LGN
N

EXISTING UG CABLE B e
& MANHOLES

PROPOSED PV SOLAR m
PANEL STRUCTURE (522 Nos.)

PROPOSED CHAIN-LINK E—t
FENCING

BPC SITE AREA: 16187.4257SQ.M/4ACRES
PROPOSED PROJECT SITE AREA: 3150 SQ.M/0.78ACRE

SITE PLAN

( PROJECT TITLE [| REFERENCE NOTES [[ APPROVEDBY || DESIGNEDBY || DRAWING TITLE [| DRAWING NO.
Y —
2 BHUTAN POWER CORPORATION LIMITED Supply, Install, Testing and Commissioning of 180kW Grid-tied 1. ALL MEASUREMENTS IN THE DRAWING ARE IN mm UNLESS AND Engineering & Research Renewal Energy Division REFER DRAWING
OTHERWISE MENTIONED D gy
DISTRIBUTION SERVICES ground mounted Solar Power Project at Rubessa under _ cpartment
DISTRIBUTION CONSTRUCTION DEPARTMENT Wangdue district, Bhutan 2. THE MEASUREMENTS IN THE DRAWING ARE TO BE READ AND NOT MEASURED Kushal Chhetri Kinley Peldon | SCALE ” DATE | D G # 1/1 3
RENEWABLE ENERGY DIVISION | DRAWING STATUS | | 3. ANY DISCREPANCY IN THE DRAWING SHALL BE IMMEDIATELY BROUGHT TO THE | Senior Manager Civil Engineer |REF DWG ” September, 2020 | V\



AutoCAD SHX Text
existing road

AutoCAD SHX Text
LEGEND

AutoCAD SHX Text
BPC BOUNDARY

AutoCAD SHX Text
2M SET BACK

AutoCAD SHX Text
TRANSFORMER 

AutoCAD SHX Text
BPC SITE AREA: 16187.4257SQ.M/4ACRES            

AutoCAD SHX Text
WIND TURBINE

AutoCAD SHX Text
PROPOSED PROJECT SITE AREA: 3150 SQ.M/0.78ACRE            

AutoCAD SHX Text
existing transformer


63000

- %

-k

PROPOSED CHAIN-LINK FENCING GATE
H .
8 PROPOSED DRAIN (300X450MM)
i ;
o
OO TRANSFORMER S ||
© i
= L1500 26300 .
4000 IS]
s g 48 Nos. PV SOLAR PANELS IN A ROW T 48 Nos. PV SOLAR PANELS IN A ROW I il
L —“[- X L -« X ll
C, ||
o ii
o~
~
48 Nos. PV SOLAR PANELS IN A ROW 4 1500, 48 Nos. PV SOLAR PANELS IN A ROW ||
o ¥
o
N
2 111N | | ||
) ] ] - “ “ “ ﬂ “ il
. ||
o Py
o
M

48 Nos. PV SOLAR PANELS IN A ROW

48 Nos. PV SOLAR PANELS IN A ROW

Ll

48 Nos. PV SOLAR PANELS IN A ROW

48 Nos. PV SOLAR PANELS IN A ROW

50290

23000

42 Nos. PV SOLAR PANELS IN A ROW

—

48 Nos. PV SOLAR PANELS IN A ROW

==h

TOTAL = 522 Nos. PV SOLAR PANELS

48 Nos. PV SOLAR PANELS IN A ROW

4000 “

4000

CHAIN-LINK FENCING

45675

PLAN (180KW SOLAR POWER PROJECT)

BHUTAN POWER CORPORATION LIMITED

DISTRIBUTION SERVICES
DISTRIBUTION CONSTRUCTION DEPARTMENT
RENEWABLE ENERGY DIVISION

( PROJECT TITLE [| REFERENCE NOTES [[ APPROVEDBY || DESIGNEDBY || DRAWING TITLE [| DRAWING NO.
Supply, Install, Testing and Commissioning of 180KW Grid-tied|| 1. AL MEASUREMENTS IN THE DRAWING AR IN mm UNLESS AND | Engineering & Research 1 oo\ 1 Energy Division REFER DRAWING ”
ground mounted Solar Power Project at Rubessa under ‘ Department
Wangdue district, Bhutan 2. THE MEASUREMENTS IN THE DRAWING ARE TO BE READ AND NOT MEASURED .
Kus'hal Chhetri Kinley Peldon | SCALE ” DATE | DWG # 2/13
| DRAWING STATUS | | 3. Qg[rL)IEsgl;l;;/\E\légﬁl(NjNT;; DRAWING SHALL BE IMMEDIATELY BROUGHT TO THE | Senior Manager Civil Engineer | REF DWG | | September, 2020 |




~ 3200
~ 3200
||T/ N r
ik . 3200
N |,>\\
o %
o)) N
S
—
<
~—
% % 1 %
( PROJECT TITLE [| REFERENCE NOTES [[ APPROVEDBY || DESIGNEDBY || DRAWING TITLE [| DRAWING NO.
Y —
2 BHUTAN POWER CORPORATION LIMITED Supply, Install, Testing and Commissioning of 180kW Grid-tied 1. ALL MEASUREMENTS IN THE DRAWING ARE IN mm UNLESS AND Engineering & Research Renewal Energy Division REFER DRAWING
OTHERWISE MENTIONED D gy
DISTRIBUTION SERVICES ground mounted Solar Power Project at Rubessa under epartment
DISTRIBUTION CONSTRUCTION DEPARTMENT Wangdue district, Bhutan 2. THE MEASUREMENTS IN THE DRAWING ARE TO BE READ AND NOT MEASURED Kushal Chhetri Kinley Peldon | SCALE ” DATE | D G # 3/1 3
RENEWABLE ENERGY DIVISION | DRAWING STATUS | | 3. ANY DISCREPANCY IN THE DRAWING SHALL BE IMMEDIATELY BROUGHT TO THE | Senior Manager Civil Engineer |REF DWG ” September, 2020 | V\




o ]
I O N O O e
I .
i I W7 T
I
I .
W
W
I .
I .
i I W W W
I
I .
I .
I .
I .
I .
i I W 7% W
I
I .
IR .
I .
I .
I .
\\\\\\\\\\\\\\\\ 4 00 B &y 0O\ -—
I
I .
I .
IR .
I .
I .
i I W W 7 W
I
I .
I .
I .
I .
I .
i I W 7 TN
I
I .
I .
I .
W
I .

DRAWING NO.

DWG # 4/13

DATE

DRAWING TITLE
REFER DRAWING

[REFDWG || September, 2020 |

[ scALE

Kinley Peldon
Civil Engineer

” Renewal Energy Division

ing & Research
Kushal Chhetri
Manager

Department
Senior

| Engineer

[[ APPROVEDBY || DESIGNEDBY ||

REFERENCE NOTES

FRONT VIEW WITH PANELS

f 180kW Grid-tied|| !- ALL MEASUREMENTS IN THE DRAWING ARE IN mm UNLESS AND
T
ubessa under

PROJECT TITLE
ing and Commissioning o
wer Project at R

"OTHERWISE M
ounted Sol
angdue district, Bhutan 2. THE MEASUREMENTS IN THE DRAWING ARE TO BE READ AND NOT MEASURED
3. ANY DISCREPANCY IN THE DRAWING SHALL BE IMMEDIATELY BROUGHT TO THE
us | APPROVAL D APPROVED D | NOTICE OF THE DESIGNER

DISTRIBUTION SERVICES
DISTRIBUTION CONSTRUCTION DEPARTMENT
RENEWABLE ENERGY DIVISION

ns | BHUTAN POWER CORPORATION LIMITED | F—

GL.




Square hollow section

45*%45*%4 5Smm @
5.31kg/m

1286

guare hollow section /
88.9*88.9*4.9mm @
12.44kg/m

Square hollow section 40*40*4mm @ 4.2kg/m

Solar PV panels

1000

100mm thk. WBM

‘A Square hollow section

45*45*%4.5mm @ 5.31kg/m

S SIS SIS

\\//\\//\\//\\//\\//\\‘R efer Footing Details—— \//\\// & K //\\//\\//\\//\\//\\//\\//\\//\\//\\//\\//\\//\\/ \\//\

//\//\//\//\//\//\//\//\//\//\//\//\//\//\//\//\//\ oo \//\//\//\//\//\//\//\//\//\//\//\//\//\

A FFF AN AR

N N N N N N N N N N N N N N N N N N N N N N N N N N N N AN AN N AN

NN DN DN N DN DN DN DN DI DN DN DN DN DN PN PN N YNNI DN DN DN DN IS DN DI DS DS DS
SECTION X-X

| PROJECT TITLE
5| BHUTAN POWER CORPORATION LIMITED

REFERENCE NOTES [|

APPROVEDBY || DESIGNED BY

[| DRAWING TITLE [|

DRAWING NO.

DISTRIBUTION SERVICES
DISTRIBUTION CONSTRUCTION DEPARTMENT

ground mounted Solar Power Project at Rubessa
Wangdue district, Bhutan

under

Supply, Install, Testing and Commissioning of 180kW Grid-tied|| !-ALL MEASUREMENTS IN THE DRAWING ARE IN mm UNLESS AND

OTHERWISE MENTIONED

Engineering & Research
Department

Renewal Energy Division

REFER DRAWING ”

2. THE MEASUREMENTS IN THE DRAWING ARI

E TO BE READ AND NOT MEASURED

RENEWABLE ENERGY DIVISION

OOOOOOOOOO

EEEEEEEEE

HALL BE IMMEDIA’

TELY BROUGHT TO THE |

Kushal Chhetri

Kinley Peldon
Senior Manager

Civil Engineer

[ scALE

[| DATE |

[REF DWG

” September, 2020 |

DWG # 5/13



AutoCAD SHX Text
Refer Footing Details


(op)
) —
S S
ol || =
z Qo
I
o]
Al
All x &}
| =
RN
I U
) NN 35| 25
AV
NN zl 2| &3
/\//\//\//\//\//\ =
SOOI |
m mt =5
e
XURKGGRGILK [ 2
NN =T
........ < flallz ]
% P
N m
R Sk In
NSENENPANANN ~l[ 252 ||2
RN, is |z
KKK cH
SO, N
RO

DISTRIBUTION SERVICES
DISTRIBUTION CONSTRUCTION DEPARTMENT
RENEWABLE ENERGY DIVISION

S | BHUTAN POWER CORPORATION LIMITED |




Square hollow section 40*40*4mm @ 4.2kg/m

Solar PV panels

E

o

R
RRRE
R
R
RRRE
R

I
I N O O T
I N O (N T

——

I
I N O O T
I N O (N T

R
RRRE
R
R
RRRE
R

RREREEREE

RREREEREE

RRERERERE

RREREEREE

REREEN

RREREEREE

= = o M
' g Square hollow section 49*49*4.5mm @ 5.95k /mJ '
2001 |/ MS Gusset plate (120%120%10mm thk.) ——— q @ &
- \
G Square hollow section
88.9*88.9*4.9mm @
12.44kg/m
= .
- = Square hollow section
=4 — 45%45%2 9mm @ 3.66kg/m Bk
100mm thk. WBM
b L / G TR
GL. 4 GL.
q 2500 - 2500 ;
N N N
( PROJECT TITLE [| REFERENCE NOTES [[ APPROVEDBY || DESIGNEDBY || DRAWING TITLE [| DRAWING NO.
>, BHUTAN POWER CORPORATION LIMITED . .. R . . Engineering & Research L.
Supply, Install, Testing and Commissioning of 180kW Grid-tied 1. ALL MEASUREMENTS IN THE DRAWING ARE IN mm UNLESS AND g g Renewal Energy Division REFER DRAWING ”
i DISTRIBUTION SERVICES ground mounted Solar Power Project at Rubessa under OTHERWISE MENTIONED Department
Wangdue district, Bhutan X y T N NG ARE 1O BE RE T MEASURD
DISTRIBUTION CONSTRUCTION DEPARTMENT THE ME. MENTS IN THE DRAWING ARE TO BE READ AND NOT MEASURED Kushal Chhetrl Klnley Peldon | SCALE || DATE | D G # 7/1 3
RENEWABLE ENERGY DIVISION | DRAWING STATUS | | 3 ANY DISCREPANCY IN THE DRAWING SHALL BE IMMEDIATELY BROUGHT TO THE | Senior Manager Civil Engineer | REF DWG ” September, 2020 | ‘ ‘




Square hollow section
49*%49*4 Smm @ 5.95kg/m

6mm thk. weld

Square hollow section
45*45*4.5mm @ 5.31kg/m

Joint Detail A

Square hollow section
88.9%88.9%4.9mm @
12.44kg/m

Square hollow section
45*45*4.5mm @ 5.31kg/m

6mm thk. weld

Square hollow section

Joint Detail B

Square hollow section
45*45*4.5mm @ 5.31kg/m

Base plate 200*200*12mm
thk.

4 nos. bolts (M16*200)
@ .374kg each

45*%45*%4 Smm @ 5.31kg/m

Square hollow section
49*49*4 . 5mm @ 5.95kg/m

Joint Detail C

Square hollow section

\/

45%45%4 5Smm @ 5.31kg/m

Square hollow section
45*45*2.9mm @ 3.66kg/m

Square hollow section
88.9*88.9*4.9mm @

Square hollow section
49*49*4 . 5Smm @ 5.95kg/m

6mm thk. weld 6mm thk. weld

MS Gusset plate

120%120*10mm thk. Square hollow section

45*45*4.5mm @ 5.31kg/m

Joint Detail D

Square hollow section
45%45*2.9mm @ 3.66kg/m

6mm thk. weld

12.44kg/m
-
Joint Detail E Joint Detail F Joint Detail G
( PROJECT TITLE [| REFERENCE NOTES [[ APPROVEDBY || DESIGNEDBY || DRAWING TITLE [| DRAWING NO.
Y —
2 BHUTAN POWER CORPORATION LIMITED Supply, Install, Testing and Commissioning of 180kW Grid-tied 1. ALL MEASUREMENTS IN THE DRAWING ARE IN mm UNLESS AND Engineering & Research Renewal Energy Division REFER DRAWING
OTHERWISE MENTIONED D gy
DISTRIBUTION SERVICES ground mounted Solar Power Project at Rubessa under o epartment
DISTRIBUTION CONSTRUCTION DEPARTMENT Wangdue district, Bhutan 2. THE MEASUREMENTS IN THE DRAWING ARE TO BE READ AND NOT MEASURED Kushal Chhetri Kinley Peldon | SCALE ” DATE | D G # 8/1 3
RENEWABLE ENERGY DIVISION | DRAWING STATUS | | 3. ANY DISCREPANCY IN THE DRAWING SHALL BE IMMEDIATELY BROUGHT TO THE | Senior Manager Civil Engineer |REF DWG ” September, 2020 | V\



AutoCAD SHX Text
Joint Detail A

AutoCAD SHX Text
Joint Detail B

AutoCAD SHX Text
Joint Detail C

AutoCAD SHX Text
Joint Detail D

AutoCAD SHX Text
Joint Detail E

AutoCAD SHX Text
Joint Detail F

AutoCAD SHX Text
Joint Detail G


Note:

1. Bottom bars for footings : 12mm dia. @ 150mm c/c both ways
2. Top bars for footings : 12mm dia. @ 150mm c/c both ways
3. Grade of RCC: M20 (1:1.5:3, 20mm agg.)
4. Concrete Cover: a) Foundation : 40mm
b) Column : 25 mm

250 5.Section sizes provided/drawn here refers to unfinished surfaces / doesn't include applied finishes.
ﬂ 6. The column vertical/main/longitudinal rebars shall not be bent/cranked without engineers prior approval.
— L00mm thk. WBM 7. Do not make any unspecified holes or chisels or place conduits, pipes, etc. through the structural members
g ST I 12 / ' without engineer's prior approval.
S 2 GL. 8. Column's formworks shall be removed only after required strength of concrete is developed.
2 7
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—— Top Reinforcement . 250 . ‘ 300 .
o B k2 | AW |
~ 7% T Sy . T :
N\ Nz 4- 16mm dia. 4- 16mm dia.
g 1) %
T T ‘ 3 8 4 Nos.
ﬁ%é%é%@b Bottom Reinforcement 2 legged 8mm dia M16X200mm bolts
75mm thick PCC 1:3;6, 20mm agg. J @ 150mm c/c A
500 : : — —
e over 100mm thick stone soling .
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LEGENDS

ﬁ'o SYMBOL DESCRIPTION
1 345Wp Polycrystalline Solar PV Panel, Efficiency: >17%
NUERTER
ey
Typs, Ground Mounted
2 60kW Three Phase String Inverter with efficiency >98%
DC
=/AC
~
3 S e String Compiner Box (SCB) of two typ_es for different MPPTs:
od o o P (1) 6 incoming strings and 1 output string and
(2) 4 incoming strings and 1 output string
Both shall comply to 1000Vdc with SPDs, Fuses and outgoing OTDC (Optimum Two-pole DC)
4 EI switch disconnector
40 mm High density poly-ethylene (HDPE) 12.5 PN Pipe for laying DC cables from
5 jr— panels to SCBs and from SCBs to Inverter i/p terminals
o @
250kVA, 0.415/11kV Step-up dry-type Transformer, z=5%
A0
Y
8 @ AC Earthing
9 @ DC Earthing
o LR |
OTDC Switch Disconnector
11 j|_
Lightning Arrestors
13 E
14 H Surge Protection Device (SPD), Class/ Type 2
—
15 = 4 Strips, 600mm, 400A, Copper Busbar with Cubicles
—
16 oﬁ) Air Break Switch
17 </ >> 11kV, 630A, 3P, 16kA Vacuum Circuit Breaker (VCB)
18 Multifunction Meter
19 Potential Transformer
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STRING COMBINER BOXES AND INVERTER LAYOUT PLAN
Omm Dia HDPE Pipe (Buried)
sq.mm, 2-Core DC Cable
with TS4/MC4 Connectors
INVERTER—1 Output to Inverte(# 1, MPPT# 1
¥ 6-IN & 1-0U
60kW 3-Ph String SCB# 1 1((]00Vdc. with 511;)0
Inverter, Outdoor ond Fuses
ROW-1 Type, Ground Mounted T T ROW-2
B From String # 1-1, 1—}(‘*—3, 1-4, 1-5
4sq.mm, Cu. Single Core, DC Cabl
N sg.mm, 2-Core DC Cable
\4 with TS4/MC4 Connectors
Omm Dia HDPE Pipe (Buried)
Output to Invertelﬁ( 1, MPPT# 2
(4-IN & 1-0UT)
SCB# 2 | 1000vde, with SPD
ﬂ ROW=3 and Fuses ROW—4
. T T AT
From String # 1-6, 1<7. 1-8, 1-9
4sq.mm, Cu. Single Core, DC Cabl
|
sq.mm, 2-Core DC Cable
/\E;vith TS4/MC4 Connectors
INVERTER=2 Output to Invertelﬁ‘ 2, MPPT# 1
6-IN & 1-0U
60kW 3—Ph String SCBf 3 1(()00qu with spn
Inverter, Outdoor and Fuses _
ROW-5 Type, Ground Mounted T T ROW-6
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