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Solar Rooftop connection procedure

|. Clearance Stage

Consumer request for
NM/NA/NP
to Area Engineer

Capacity < 42kVA 42kVA < Capacity < 5 MVA

|

Area Engineer study for
technical limitations and
possibility of issuing
Clearance

Forward to Prov.
Planning for preparing
Proposal

{

Div. Planning Review &
Approve the Proposal

{

Prov. DGM issue the
Clearance Certificate

Area Engineer issuing
Clearance Certificate




Flow chart of procedure

2. Application Stage

Consumer submits the
Interconnection Request
{Initial Application Form})

to Area Engineer

rd | N\

42kVA = Capacity < 5 MVA

Capacity < 42kVA Capacity = 5 MVA

P._rea Engineer issuing . Forward to Prov. Planning
Estimate as per Standard Forward to Pro\r Planning for for Technical Proposal
Construction Costs Technical Prqposal [May arrange represeniaives from
{May aange representatives from Prav. PHM/ Div. P&DY Prow. Construction/
Commercial Engineer / Construction Prow. Commercial)

Engineer for Site Visit)

N '

Forward to Div. P&D for
Review & Approve the
Proposal

V

Commercial Engineer
Prepare Final Esfimate.
obtaining Estimate
Components from PHM/
Prov. Construction/ C&C

'

Prov. DGM issue the
Interconnection
Arrangement & Estimate




Flow chart of procedure

3. Commissioning Stage

Upon the receipt of
Payment

Capacity < 42kVA

'

Area Engineer install
Metering Equipment

* 1
Area Engineer carried out
Testing for the Compliance

Yes / \ No

. Inform Producer to
Energize the System

o ¥ recfify issues
Signing of Agreement

by Area Engineer

Capacity = 42kVA

N\

Prov. Commercial Engineer inform
AE! PHM/ Prov. Construction/
Accounts/ C&C for the installation
(AE shall coordinate the
installation)

b g

AE to coordinate Final
Compliance Inspection &
Testing with Prov. EM/
Prov. Planning

Yes / \ No

Inform Producer to

Energize the System
9 ¥ rectify issues

! L

Signing of Agreement by
Prov. Commercial Engineer

____.----""""III



Information to be submitted

|. Duly filled application

2. Final copy of the proposed circuit
diagram

3. Compliance certificate from accredited
agency

4. Schedule of protective devices and
protection settings




Agreement between CEB and
Customer

I. Rules, rights & obligations
2. Metering & billing

3. Solar PV facility design & operating

requirements

4. Liabilities and Indemnifications




Factors affecting the connection of a
solar rooftop

. Customer’s contract demand

»  Single phase 30A — Upto 5kVA
»  Three phase 30A — Upto 21kVA
»  Three phase 60A — Upto 42kVA

2. Area of solar rooftop

» 2 m? Solar panel 2> 300W
»  Annual energy from kW - 100-110 kWh

3. Network configuration with respect to
location of customer premises




Solar PV Rooftop Arrangement
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http://www.pvnepal.supsi.ch/howitworks/

Earlier = Uni-directional power flow

From generation stations to downward loads

Generator/Transformer
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Allowable voltage drop at feeder end +6%
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Now -2 Bi-directional power flow

From generation stations to load as well as reverse power
flow

= w
Generator/Transformer I l

Solar PV penetration is increasing with the advancements in ICT and
reduction of prices




Requirement of imposing an upper
limit
I. Power quality aspects

> Harmonics

o Power Fluctuations - {system is more affected}

> Voltage fluctuations

Over voltage at the Solar PV customer end - At
“PCC” (Meter)

Under voltage at the Solar PV customer end -
At “PCC” (Meter)

Voltage and current unbalance - Due to single
phase loading
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Factors affecting the connection of a
solar rooftop

o Per capita electricity consumption — 626 kWh/person

Domestic Customers Categorization based
on electricity consumption (kWh)

3%

W 0<Units<30

M 30<Units<60

W 60<Units<90

M 90<Units<120

@ 120<Units<180

LT Feeder Length:
Eavlier 1.Qlkm
Now 1.2 km

m

M Units<180




Voltage profile along a feeder

Voltage profile along a feeder
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Requirement of imposing an upper
limit
Voltage fluctuations
Voltage rise is high
When Solar PV power generation is high
When they are located far from the Substation.

Impact of Solar PV is high
when lengthy feeders are lightly loaded

As the solar PV penetration goes up, voltage
rise issue comes first before any other power
quality issues

m




Associated costs

e Energy unit

» Average cost — Rs. 19.12/kWh
» Average selling price — Rs. 16.29/kWh

e Rates

» Price per unit of solar energy — Rs. 22.00/kWh
» Average cost of a thermal generating unit — Rs. 34.05/kWh
» Solar prices on competition — Rs. 12 to18.50 /kWh

e Under “Battle for Solar” programme

» 200MW by 2020 — Achieved
» Another 800MW by 2025 — After a review & revision



Thank you




Three schemes available

I. Net Metering
2. Net Accounting
3. Net Plus




Scheme | : Net Metering

SOLAR PANEL

IMPORT /
EXPORT
METER

GRID
COUPLED
INVERTER

IN

ouT

CUSTOMER

Loap -

| EXPORT REGISTER | (O REGISTER - EXPORT

PAID / CHARGED AT NET+ OR
TARRIF

| IMPORT REGISTER |

CEB/LECO

P>  NETWORK




Scheme 2 : Net Accounting

SOLAR PANEL

IMPORT /
EXPORT
METER

GRID
COUPLED
INVERTER

IN

ouT

CUSTOMER

oo

| EXPORT REGISTER |  (EORT REGISTER -EXPORT

PAID / CHARGED AT NET+ OR
TARRIF

| IMPORT REGISTER |

CEB/LECO

P>  NETWORK




Scheme 3 : Net Plus

PAID TO THE CUSTOMER
EXPORT REGISTER PADTOTHE C
EXPORT
METER
IN | OUT
GRID
CEB/LECO
SOLAR PANEL COUPLED —
INVERTER NETWORK
CHARGED FROM THE
IMPORT IMPORT REGISTER CUSTOMER BY TARRIF
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CUSTOMER
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