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NiggaJosh Electrical Supplies and Services

 Proprietor: Joshua P. Fernandez

 Education

 BSEE, UP-Diliman, 2006

 MPA, PUP-Manila OU, 2012

 Professional experience

 Fluor Daniel, 2007 to 2008

 DOE, 2008 to 2012

 KEPCO KPS, 2014

 ERC, 2014 to 2018

 NIGGAJOSH, 2018 to present

 Services

 Competitive Selection Process (CSP)

 Comprehensive Power Distribution Training (CPD)

 Distribution Impact Studies (DIS)

 Arc-flash Hazard Analysis (ArcFlash)

 Geographic Information System (GIS)

 Capital Expenditures (CAPEX)

 Retail Competition & Open Access

and Renewable Energy (RCOA-RE)

 Past Projects
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CSP

Competitive Selection Process document 

package compliant with ERC’s 2023 CSP 

Guidelines

 Detailed forecasting and contracting strategy

 Best practices to protect customer interests

 One-month BAC capacity-building

 Assistance during pre-bid conference and bid 

opening as needed

 Continuing support until PSA signing

 Optional: avail of CPD trainings for FREE

 Walang ilalabas na pera – hati tayo sa benta

ng bid documents pagkapirma ng PSA

Documents

 Invitation to Bid

 Terms of Reference

 Power Supply Agreement Template

 Computation of Pass-on Fuel Fees

 Plant Performance Metrics

 Instructions to Bidders

 Information Memorandum
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CPD

Comprehensive Power Distribution Training for 

EC Engineers

 With complete training videos, workbooks, and 

references for 30 modules

 Any number of participants from a single EC

 Comfortable 10-day pace

 200k for online and 300k for in-person trainings

 FREE for opting CSP customers

 Visit www.CPD.com.ph for more details

 Siguraduhing handa ang engineers mo!

Course Outline

 Philippine Grid Code and Distribution Code

 Distribution Services and Open Access Rules (new)

 Philippine Electrical Code Part 2 (new)

 Per-unit Calculations

 Matrices

 Symmetrical Components (new)

 Overhead Line Characteristics

 Application of Transformers

 Application of Capacitors

 Short-circuit Calculations

 Load Flow Calculations

 Modeling of Circuit Components

 Development of Load Flow and Short-circuit Calculation Templates

 Interpreting Results of Power System Calculations

 Load Flow and Short-circuit Study Cases

 Large Motor Starting

 Distribution System Loss (new)

 Utility-scale Solar PV and Net-metering

 Harmonics

 Predictive Reliability

 Arc-flash Hazard Calculations (new)

 Overcurrent Protective Devices

 Protective Device Coordination

 Lightning and Overvoltage Protection

 Load Forecasting

 Distribution Feeder Planning

 Substation Planning

 Subtransmission Line Planning

 Rural Electrification and Other CAPEX Planning

 Economic Evaluation

http://www.cpd.com.ph/
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DIS

Distribution Impact Studies as required by PDC 

for the connection of embedded generators

 With continuing support until DU acceptance

 50k per MW and 100k per inspection as needed

 2 weeks lang ang kailangan pagkabigay ng

single-line diagram!

Scope

 Load flow calculations

 Short-circuit calculations

 Protective device coordination studies

 Harmonic and power quality studies

 Transient stability studies

GC Balingasag

MOR2

SC Contribution 3P 3794 Amps
X/R 3P 1.9303
SC Contribution SLG 2929 Amps
X/R SLG 1.9341
Init Voltage 1.000 pu

CONNPT

NominalVoltage 13200 V

SP

TX

Pri RatedVoltage 13200 V
Sec RatedVoltage 480 V
Nominal kVA 1500 kVA
FullLoad kVA 1500 kVA
Z%  5.7500 %
X/R 6.5400
Vector Group Dyn1
Pri Tap 0.00 %
Sec Tap 0.00 %

SEC_TX

NominalVoltage 460 V

CBL_TX

CableSize 50 mm2
ConductorType Copper
Conductor Desc 4 Wire+Grnd
QtyPerPhase 1
Ampacity 240 A
Length 50.0 Meters
Rpos 0.4935 Ohms/km
Xpos 0.1546 Ohms/km
Rzero 0.7845 Ohms/km
Xzero 0.3933 Ohms/km

PRI_TX

NominalVoltage 13200 V
CBL_LVSG1

CableSize 500 kcmil
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 7
Ampacity 3010 A
Length 30.0 Meters
Rpos 0.0906 Ohms/km
Xpos 0.1224 Ohms/km
Rzero 0.1437 Ohms/km
Xzero 0.3278 Ohms/km

LVSG1
NominalVoltage 460 V

CBL_MDP2

CableSize 300 kcmil
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 3
Ampacity 960 A
Length 10.0 Meters
Rpos 0.1480 Ohms/km
Xpos 0.1293 Ohms/km
Rzero 0.2352 Ohms/km
Xzero 0.3287 Ohms/km

MDP2
NominalVoltage 460 V

CBL_PBBM

CableSize 4/0 AWG
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 2
Ampacity 520 A
Length 10.0 Meters
Rpos 0.2077 Ohms/km
Xpos 0.1306 Ohms/km
Rzero 0.3301 Ohms/km
Xzero 0.3320 Ohms/km

BUS_PBBM
NominalVoltage 460 V

PBBM

RatedSize 151 kVA
RatedVoltage 460 V
ConnectionType Wye- Ground
PF 0.9000 Lag
PF Starting 0.2000
Efficiency 0.9300
LRA/FLA 6.5000
X"d 0.150738 pu
X/R 4.899000
Phase ABC

CBL_AHU1

CableSize 3/0 AWG
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 2
Ampacity 450 A
Length 10.0 Meters
Rpos 0.2513 Ohms/km
Xpos 0.1362 Ohms/km
Rzero 0.3993 Ohms/km
Xzero 0.3461 Ohms/km

BUS_AHU1
NominalVoltage 460 V

AHU1

RatedSize 129 kVA
RatedVoltage 460 V
ConnectionType Wye- Ground
PF 0.9000 Lag
PF Starting 0.2000
Efficiency 0.9300
LRA/FLA 6.5000
X"d 0.150738 pu
X/R 4.899000
Phase ABC

CBL_AHU2

CableSize 3/0 AWG
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 2
Ampacity 450 A
Length 10.0 Meters
Rpos 0.2513 Ohms/km
Xpos 0.1362 Ohms/km
Rzero 0.3993 Ohms/km
Xzero 0.3461 Ohms/km

BUS_AHU2
NominalVoltage 460 V

AHU2

RatedSize 129 kVA
RatedVoltage 460 V
ConnectionType Wye- Ground
PF 0.9000 Lag
PF Starting 0.2000
Efficiency 0.9300
LRA/FLA 6.5000
X"d 0.150738 pu
X/R 4.899000
Phase ABC

CBL_MDP3

CableSize 300 kcmil
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 3
Ampacity 960 A
Length 10.0 Meters
Rpos 0.1480 Ohms/km
Xpos 0.1293 Ohms/km
Rzero 0.2352 Ohms/km
Xzero 0.3287 Ohms/km

MDP3
NominalVoltage 460 V

CBL_AHU3

CableSize 3/0 AWG
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 2
Ampacity 450 A
Length 10.0 Meters
Rpos 0.2513 Ohms/km
Xpos 0.1362 Ohms/km
Rzero 0.3993 Ohms/km
Xzero 0.3461 Ohms/km

BUS_AHU3
NominalVoltage 460 V

AHU3

RatedSize 129 kVA
RatedVoltage 460 V
ConnectionType Wye- Ground
PF 0.9000 Lag
PF Starting 0.2000
Efficiency 0.9300
LRA/FLA 6.5000
X"d 0.150738 pu
X/R 4.899000
Phase ABC

CBL_AHU4

CableSize 400 kcmil
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 1
Ampacity 380 A
Length 10.0 Meters
Rpos 0.1122 Ohms/km
Xpos 0.1286 Ohms/km
Rzero 0.1781 Ohms/km
Xzero 0.3271 Ohms/km

BUS_AHU4
NominalVoltage 460 V

AHU4

RatedSize 109 kVA
RatedVoltage 460 V
ConnectionType Wye- Ground
PF 0.9000 Lag
PF Starting 0.2000
Efficiency 0.9300
LRA/FLA 6.5000
X"d 0.150738 pu
X/R 4.899000
Phase ABC

CBL_AHU5

CableSize 400 kcmil
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 1
Ampacity 380 A
Length 10.0 Meters
Rpos 0.1122 Ohms/km
Xpos 0.1286 Ohms/km
Rzero 0.1781 Ohms/km
Xzero 0.3271 Ohms/km

BUS_AHU5
NominalVoltage 460 V

AHU5

RatedSize 109 kVA
RatedVoltage 460 V
ConnectionType Wye- Ground
PF 0.9000 Lag
PF Starting 0.2000
Efficiency 0.9300
LRA/FLA 6.5000
X"d 0.150738 pu
X/R 4.899000
Phase ABC

CBL_MDP1

CableSize 400 kcmil
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 5
Ampacity 1900 A
Length 10.0 Meters
Rpos 0.1122 Ohms/km
Xpos 0.1286 Ohms/km
Rzero 0.1781 Ohms/km
Xzero 0.3271 Ohms/km

MDP1
NominalVoltage 460 V

CBL_TX1

CableSize 300 kcmil
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 3
Ampacity 960 A
Length 10.0 Meters
Rpos 0.1480 Ohms/km
Xpos 0.1293 Ohms/km
Rzero 0.2352 Ohms/km
Xzero 0.3287 Ohms/km

PRI_TX1
NominalVoltage 460 V

S

P

TX1

Pri RatedVoltage 480 V
Sec RatedVoltage 416 V
Nominal kVA 500 kVA
FullLoad kVA 500 kVA
Z%  5.0000 %
X/R 4.6945
Vector Group Dyn1
Pri Tap 0.00 %
Sec Tap 0.00 %

SEC_TX1
NominalVoltage 400 V

Generators, transfer sw itches, and fir e 

pumps are not modeled

Conductor lengths are generally 

assumed

Capacitors are not modeled as multi-step

Used 80% of total connected non-motor 

load kVA based on electrical plan, 

assumed power factor

Used 80% of total connected motor load 

kVA based on electrical plan, assumed all 

other motor parameters

Assumed transformer parameters other 

than kVA

Assumed connection point fault data

NOTES
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CBL_G- DP

CableSize 300 kcmil
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 4
Ampacity 1280 A
Length 10.0 Meters
Rpos 0.1480 Ohms/km
Xpos 0.1293 Ohms/km
Rzero 0.2352 Ohms/km
Xzero 0.3287 Ohms/km

G-DP
NominalVoltage 400 V

MOT_G

RatedSize 19 kVA
RatedVoltage 400 V
ConnectionType Wye- Ground
PF 0.9000 Lag
PF Starting 0.2000
Efficiency 0.9300
LRA/FLA 6.5000
X"d 0.150738 pu
X/R 4.899000
Phase ABC

LL_G

RatedSize 353 kVA
RatedVoltage 400 V
ConnectionType Wye- Ground
PF 0.9500 Lag
Phase ABC

CBL_TX2

CableSize 400 kcmil
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 2
Ampacity 760 A
Length 10.0 Meters
Rpos 0.1122 Ohms/km
Xpos 0.1286 Ohms/km
Rzero 0.1781 Ohms/km
Xzero 0.3271 Ohms/km

PRI_TX2
NominalVoltage 460 V

S

P

TX2

Pri RatedVoltage 480 V
Sec RatedVoltage 416 V
Nominal kVA 300 kVA
FullLoad kVA 300 kVA
Z%  5.0000 %
X/R 4.1500
Vector Group Dyn1
Pri Tap 0.00 %
Sec Tap 0.00 %

SEC_TX2
NominalVoltage 400 V

CBL_2DP

CableSize 400 kcmil
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 2
Ampacity 760 A
Length 10.0 Meters
Rpos 0.1122 Ohms/km
Xpos 0.1286 Ohms/km
Rzero 0.1781 Ohms/km
Xzero 0.3271 Ohms/km

2DP
NominalVoltage 400 V

LL_2DP

RatedSize 230 kVA
RatedVoltage 400 V
ConnectionType Wye- Ground
PF 0.9500 Lag
Phase ABC

CBL_TX3

CableSize 2/0 AWG
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 1
Ampacity 195 A
Length 10.0 Meters
Rpos 0.3314 Ohms/km
Xpos 0.1398 Ohms/km
Rzero 0.5266 Ohms/km
Xzero 0.3553 Ohms/km

PRI_TX3
NominalVoltage 460 V

S

P

TX3

Pri RatedVoltage 480 V
Sec RatedVoltage 416 V
Nominal kVA 75 kVA
FullLoad kVA 75 kVA
Z%  5.0000 %
X/R 3.1562
Vector Group Dyn1
Pri Tap 0.00 %
Sec Tap 0.00 %

SEC_TX3
NominalVoltage 400 V

CBL_3DP

CableSize 4/0 AWG
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 1
Ampacity 260 A
Length 10.0 Meters
Rpos 0.2077 Ohms/km
Xpos 0.1306 Ohms/km
Rzero 0.3301 Ohms/km
Xzero 0.3320 Ohms/km

3DP
NominalVoltage 400 V

LL_3DP

RatedSize 68 kVA
RatedVoltage 400 V
ConnectionType Wye- Ground
PF 0.9500 Lag
Phase ABC

CBL_CAP1

CableSize 400 kcmil
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 2
Ampacity 760 A
Length 10.0 Meters
Rpos 0.1122 Ohms/km
Xpos 0.1286 Ohms/km
Rzero 0.1781 Ohms/km
Xzero 0.3271 Ohms/km

BUS_CAP1
NominalVoltage 460 V

CAP1

Capacitor kVAR 125
RatedVoltage 460 V
ConnectionType Wye- Ground
Tune Order 0.000
FilterType Capacitor Bank

CBL_CAP2

CableSize 400 kcmil
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 2
Ampacity 760 A
Length 10.0 Meters
Rpos 0.1122 Ohms/km
Xpos 0.1286 Ohms/km
Rzero 0.1781 Ohms/km
Xzero 0.3271 Ohms/km

BUS_CAP2
NominalVoltage 460 V

CAP2

Capacitor kVAR 125
RatedVoltage 460 V
ConnectionType Wye- Ground
Tune Order 0.000
FilterType Capacitor Bank

CBL_SLC
CableSize 400 kcmil
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 2
Ampacity 760 A
Length 41.0 Meters
Rpos 0.1122 Ohms/km
Xpos 0.1286 Ohms/km
Rzero 0.1781 Ohms/km
Xzero 0.3271 Ohms/km

SLC
NominalVoltage 460 V

CBL_INV1

CableSize 3/0 AWG
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 1
Ampacity 225 A
Length 10.0 Meters
Rpos 0.2513 Ohms/km
Xpos 0.1362 Ohms/km
Rzero 0.3993 Ohms/km
Xzero 0.3461 Ohms/km

BUS_INV1
NominalVoltage 460 V

INV1

RatedSize 110 kVA
RatedVoltage 460 V
ConnectionType Wye- Ground
SourceType kW & kvar (PQ)
Rated PF 1.000 Unity
X/R 15.0000

CBL_INV2

CableSize 3/0 AWG
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 1
Ampacity 225 A
Length 10.0 Meters
Rpos 0.2513 Ohms/km
Xpos 0.1362 Ohms/km
Rzero 0.3993 Ohms/km
Xzero 0.3461 Ohms/km

BUS_INV2
NominalVoltage 460 V

INV2

RatedSize 110 kVA
RatedVoltage 460 V
ConnectionType Wye- Ground
SourceType kW & kvar (PQ)
Rated PF 1.000 Unity
X/R 15.0000

CBL_INV3

CableSize 3/0 AWG
ConductorType Copper
Conductor Desc 3 Wire+Grnd
QtyPerPhase 1
Ampacity 225 A
Length 10.0 Meters
Rpos 0.2513 Ohms/km
Xpos 0.1362 Ohms/km
Rzero 0.3993 Ohms/km
Xzero 0.3461 Ohms/km

BUS_INV3
NominalVoltage 460 V

INV3

RatedSize 110 kVA
RatedVoltage 460 V
ConnectionType Wye- Ground
SourceType kW & kvar (PQ)
Rated PF 1.000 Unity
X/R 15.0000

Single-line Diagram

CONNPT

Isc 3P 3055 A
X/R Pos 2.2597
Asym3P 1/2 Cycle 3238 A
Asym3P 5 Cycle 3055 A
Isc SLG 2291 A
X/R SLG 2.2305
AsymSLG 1/2 Cycle 2424 A
AsymSLG 5 Cycle 2291 A

ISE1

S P

XFMRMDB_IN

Isc 3P 18722 A
X/R Pos 4.4962
Asym3P 1/2 Cycle 22887 A
Asym3P 5 Cycle 18722 A
Isc SLG 17925 A
X/R SLG 4.3025
AsymSLG 1/2 Cycle 21691 A
AsymSLG 5 Cycle 17925 A
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ArcFlash

IEEE 1584-2018 Arc-flash Calculations

 Comply with PEC 2017 1.3.2.1.F.6

 Prevent the needless loss of human lives

 200k lang para walang masabugan!

Scope

 PPE class per bus

 Arc-flash warning label per bus
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GIS

Geographic Information System and pole 

mapping training

 Covers pole data gathering through 

smartphone, database management in QGIS, 

map production, and dissemination to line 

workers

 With continuing support

 100k lang para sa 2 weeks na hands-on 

training!
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CAPEX

Formulation of Capital Expenditure plans for 

Electric Cooperatives in ERC-compliant format

 Excludes financing plan

 With continuing support until ERC approval

 500k lang, may CAPEX plan ka na sa loob

ng 2 months!

Scope

 Distribution system assessment

 Load flow calculations

 Short-circuit calculations

 Protective device coordination studies

 Economic analysis

 Project narratives and justifications
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RCOA-RE

Complete databases of Retail Competition and 

Open Access and Renewable Energy issuances

 With summaries and a 10-hour workshop for 

any number of personnel

 With continuing support

 200k lang para hindi mapag-iwanan sa

RCOA at RE!
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Summary

CSP

Bakit? Para di malamangan sa PSA

Magkano? Wala (hati tayo sa benta ng bid docs)

CPD

Bakit? Ang sandata ng koop engineers

Magkano? 200k online, 300k in-person

DIS

Bakit? Mabilis, kumpleto, at de-kalidad

Magkano? 50k per MW, 100k per inspection

ArcFlash

Bakit? Para hindi masabugan

Magkano? 200k

GIS

Buong network, kasya sa selpon

Magkano? 100k

CAPEX

Bakit? Dahil wala kang panahon

Magkano? 500k

RCOA-RE

Bakit? Para di mapag-iwanan

Magkano? 200k


