NATIONAL POWER CORPORATION

SUPPLEMENTAL / BID BULLETIN NO. 1
to the Bid Documents for the:

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING AND COMMISSIONING
OF BUTAWANAN ISLAND SOLAR PV-DIESEL HYBRID SYSTEM (WITH ESS)

UNDER PR NO. HO-PIB24-012/ REF. NO. PB240312-RA00077

29 FEBRUARY 2024

All prospective bidders and authorized copy holders of the Bid Documents of the
abovementioned project are hereby advised of the changes in the provisions of the bid

documents, to wit:

A. Replacement of Section VI, Part | — Technical Specifications, Electrical Works

see attached revised copy comprising of 68 pages.

B. Replacement of Section VI, Part Il - Technical Data Sheets, Electrical Works, see

attached revised copy comprising of 42 pages.

C. Contact Person: Engr. Benjamin Lopez
Contact Number: 0917-577-8126

All prospective bidders and authorized copy holders of the Bid Documents are hereby
notified on the upcoming Bid Submission/Opening scheduled on 12 March 2024, 9:30

A.M. at Kafao Function Room, NPC Bldg. Diliman, Quezon City. -

Ali other terms and conditions shall remain the same.

For the information and guidance of all authorized copy holders of the Bid Documents

and prospective bidders.

wards Committee:

ATTY. MELCHOR P. RIDULME
Vice President, Office of the Legal Counsel and
Chairman, Bids and Awards Committee

NATIONAL POWER CORPORATION
Gabriel Y. Itchon Building

corner Quezon Avenue, Diliman, Quezon City 1100, Phikippines
Tel. Nos. (632) 8321-3541 to 80 + Fax No. (632) 8921-2468

Website: www.napocor.qov.ph

Senator Miriam P. Defensor-Santiago Avenue (formerly BIR Road) ~
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BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR
PV-DIESEL HYBRID SYSTEM (WITH ESS)

SECTION Vi~ TECHNICAL SPECIFICATIONS LuzP2321630Se

SECTION Vi

PART I-TECHNICAL
SPECIFICATIONS

ELECTRICAL WORKS

EW 1.0 - SOLAR PV SYSTEM
EW 2.0 - ENERGY STORAGE SYSTEM

EW 3.0 - POWER AND ENERGY
MANAGEMENT SYSTEM

EW 4.0 - GROUNDING SYSTEM

EW 5.0 - TAKE-OFF STRUCTURE
ACCESSORIES AND APPURTENANCES
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SECTION VI

PART I-TECHNICAL
SPECIFICATIONS

ELECTRICAL WORKS

EW 1.0 - SOLAR PV SYSTEM
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'PART | - TECHNICAL SPECIFIGATIQ’N:S_'*::
EW — ELECTRICAL WORKS

EW-1.0 somk-av:svsmm_

| 'AC power output of the Stnng Inverters.

b} The modules to be supplied shall have the same manufacturer, model,
capacity and specifications for all instailations’ reqwred in -this-
document, including required number of spares, if any, to avoid
mtsmatch Iossas _

) ‘The solar PV modules shall be: crystalime silicon type and shall_ﬁh vea
. minimuim efﬁc:ency of 21% at 0% bifacial galn for bifamai type PV

module.

EC 61730-1 - = PV....fmodule saféty quallfcauon -
- Requtrements for constructlon _
IEC 61730-2 PV -module safety quallf cation -
Requzrements for testmg
IEC 61701 Salt  mist corrosmn testing: © of

photovoltalc (PV) modules

R onpoamou

MATIONA: .
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e)

f)

9)

h}

)

The proposed Solar PV Module shall be sourced from a manufacturer
included in the Tier 1 category listed by Bloomberg New Energy
Finance as of bidding date. A copy of the Bloomberg list shall be
submitted during post qualification.

The Solar PV modules shall be mounted on structures that are specified
in this document and shall comply with NPC requirements.

In accordance with EN 50380 - Datasheet and nameplate information
for photovoltaic modules, each module shall carry the following
minimum information:

Name and logo of original manufacturer or supplier
Maximum system voltage

Rated nominal power (Pmax) at STC

Short circuit current (Is¢) at STC

Open circuit voltage (Voc) at STC

Voltage at maximum power point (Vmax) at STC
Current at maximum power point (Imax) at STC

NG Awh S

Protective devices against surges at the PV module shall be provided.
By-pass diodes shall be provided in the PV modules.

Module Junction box shall be designed for long life outdoor operation
and compliant to IP65 protection or approved equivalent.

The manufacturer of the Solar PV module shall be 1ISO 9001 and ISO
14001 certified. A copy of the valid ISO certification shall be submitted
during post-qualification.

The SPV modules shall have one make / model. Its outputs shall be
within the tolerance of +/- 3% in each string to avoid array mismatch
losses.

EwW-1.3 String Inverters

a)

b}

e)

f)

The string inverters to be furnished shall be an on-grid type (grid
following) solar inverter.

Each string inverter shall have at least one (1) Maximum Power Point
Tracker (MPPT). The MPPTs shall automatically operate the Solar PV
plant. It shall be microprocessor/microcontroller-based to minimize
power losses and maximize energy utilization.

All inverters shall have the same manufacturer and model.

The inverter shall match the solar PV plant capacity while achieving
optimum system efficiency. The total harmonic distortion shall not be
more than 5%.

The efficiency of the inverter shall not be less than 95% at rated
capacity.

The inverter shall be equipped with a Modbus Interface.

NATIONAL POWER CORPQORATION VI-EW-1.0-2
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SECT(ON Vl TECHNICAL:SPEC!FIGATION

)

~shall comply with:IEC 60529/UL50E. Climatic category $

e

_.control functionalities that has provisions for integrations wath

Inverter shall be. transformerless and IP&5 degree of protactz'
with. IE060721-3-4 orlEC 60068
The furnished inverters. shaII have built-in or installed control
Ievels of control!management systems.

The string inverters shall be of the grid-interactive type. It shall have
protection against overvoltage and unintentional istanding that detects

islanding conditions and automatically disconnects the system from the

).

“Use of other standards shall be subject to the approval of the

)

grid. The solar PV system will be automatically reconnected to the grid.
when the power has been restored.

The string inverters shall conform with, but not limited to, the fatest issue
of the following codes and standards.

IEC 62108-1 Safety of power converters for use ‘in
photovoltaic power systems — General
Requirements

IEC 62109-2 Safety of power converters for use in
photovoltaic power systems — Particutar
Requirements for inverters

EC 621186 Utility-interconnected photovoltaic inverter
L — Test procedure of islanding. prevention
measures

A copy of the certification and approvals ' in. accordance: mth‘fthe

‘abovementioned standards shall be submitted during post-qualifi

Power Corporation. -

a':“- housmg or
S protection if necessary, to ensure its maxlmum semce I|fe : _

NATIONAL POWER CORPORAT!ON - e VIEW-1.03




BID DOCUMENTS
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EW-1.4 DC Boxes

a)

b)

)

'y

e)

The DC Boxes shall be -dustproof, vermin and waterproof and sturdy
and shall have at least IP65 Protection.

The DC Boxes shall have suitable cable entry points fitted with cable
glands of appropriate sizes for both incoming and outgoing cables.
Proper cable markings shall be provided for easy identification and
cable ferrules shall be fitted at the cable termination points.

The DC Boxes shall have suitable arrangement for the fo!lowmg

- Incoming DC cables from the solar array

- RC tsolataon swutchlcircult breaker per String
fi"Outgomg DC cables to the Stl’ll"lg mverﬁéf -
:"_mesmn for earthing :
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approved means,

If the string inverters have a buiit-in. DC protection/disconnect. switch
and DC SPDs (at least type 1l) per string, the Suppiier shall still furish
a separate DC box, DC SPDs and disconnects.

The DC circuit breakers shall be Compact with Thermal Magnetic Trip
Unit Type, Miniature Circuit Breaker (MCB). Rating of the circuit
breakers shalt be appropriate for the proposed design of the supplier.
The rating of the breaker shall be verified by NPC for approval.

EW-1.5 AC Box

a)

b)

The AC box shall be dust proof, vermin proof, waterproof, sturdy and
shall be at least IP65 rated.

The AC box shall. have: suitable cable entry points fitted with cable
glands of appropriate sizes for both incoming and. outgoing cables.

Proper markings shall be provided on the bus bar.for.easy:identification
and cable ferrules shail be fitted at.the cable termination points, The-
bus bars shall be made of copper of apprc)prlate capaclty wuth adequate
safety factor.

The AC box shall have suitable arrangement for the--fdlquihg:

incoming cables from each string inverter

AC circuit breakers of each string inverter

Main AC circuit breaker

At least type Il AC surge protection devices (SPD)

Digital Metering System

QOutgoing cables to the low voltage side of the SPP Transformer
Provision for earthing

NonhN=

NATIONAL POWER CORPORATION “VREW-1.0-4

- The DC Boxes shall be permanently marked and labeled. It shatl haue'_ _
. swinging doors or covers and shall be accessed by a Iock or other-_ §
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d) The AC box shall be permanently marked and labeled. It shall ”ha\'é'e
swinging doors or covers and shall be accessed by a Iock or other _
approved means.

wmdow capable to measure s_mgle and three phase -el

parameters through respective control switches. It shall be able to
interface with the hybrid controller. Digital meter to be used shall mest
the minimum specifications requirement stated in EW-1.6 SPP Blglta!

Energy Meter

BN The suppher shali provide ‘adequate surge protection dewces i ihe.
string inverters have a built-in AC SPDs (at least type 11}, the- Suppller
may opt to supply a separate AC SPDs per inverter in the AC box.

g The AC circuit breakers shall be Compact with Thermal Magnetic: Trip.
- Unit Type:f'Molde.d Case CII’GUIt Breaker (MCCB) Ratmg of:the. circuit

EW-1.6 SPP Digital Energy Meter

This specification covers the technical and. assocnated reqmrements for:the -

SPP digital: energy. meter including . instr
required for the électric generating plants.

nt transformer and accessones

EW-1.6.1 Technical Characteristics and Requurements

The SPP dlgital energy meter shall be furmshed and installed by the: Suppner

| 'ng;

'purposes lt shall be capable of measuring thé'power generated ahd received-
by the Solar PV Plant. It shall be designed to operate continuously for the
normal life of the meter. The digital energy meter shall meet the followmg

minimum requirements:

1 _
2 Voltage, V 120-480
3 Accuracy class 0.5 or batter
4 | Current Range Class 10
. .5 Frequency, Hz 60. w
B Register Type . i LCD-
7 Soft Switches " Available
8 LCD Display Programmable
The Kilowatt-hour meter
g toc be provided is certified Yes
and approved by ERC
_ Communication - Port. for '
0 | Kilowatt-hour meter . Tobe Provided
11 Meter Test Block
No. of Poles

10 (4 Voltage & 6 Current Terminals)

NATIQNAL POWER CORPORATION
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“SEGTION VI ~ TECHNICAL SPECIFICATION

DESIGN, SUPPE .ELIVERY INSTALLATION 'l'I'ESTIl\I(:‘cEE :
AND COMMISSI : SOLAR

G.
PV-DIESEL HYBRID' SYSTEM (WITH ESS)

* " voltage ratio suitable for the SPP digltal energy meter. Alf costs associated with
“the supply and metallatton of such transformer shall be to the. account of the -

VRN BN

Rated Voltage, V 600V
Equipment Standard ANSIC12.9
‘Test Block Cover: & = . "% : Requlred ------
12 Metering Current :
Transformer
a. Application
_ {indoor/Qutdoar) Outdoor
__-b._insulation type . Full cast epoxy. resm
¢ Primaryrated: - | 80
current, A - e
d. Secondary rated :
cusrent for ail 5
windings. A .
2. No. of cores One(1) core. Secondary CT
f CTratio S -
g. -Burden, VA
h. BIL, kV

' s_f_ormer shall: have approprlate' .

Supplier.

P:Ife'rage_proor

Tamper Proof

Wrong Wiring Alarm

- Current Flow display

‘Canwithstand the temperature of 2G°C 1o +70°C and Humldtty of up to
85% non-condensing - ’

With back light display '

With built-in battery for LCD display and back-up battery

TQU Programmable Ready

Measure display (Energy, RMS voltage & current per phase, Reactwe
:& Apparent Power Power factor, Frequency. Calendar Tlme and etc) '

The Solar PV Plant. {SPP) digital energy meter with the requzred metering
instruments shall be enclosed by the distribution panel/AC box or, if needed,
by a separate enclosure for proper protection and safety against water droplets,
dust, exposure of energized conducting matenai and the like without additional

-_,--cost to NPC.

;Electronlcally gathenng of data can Iogged parameters to the comput rsu

‘For 8PP digital:energy meter, commumcatlen ports shali be provided or

available in the energy meter exclusively intended for electronic reading, hence
reading the data determined from the computer remotely from the rneter _

LuzP2321630$e




- BID DC}CUMENTS

EJESIGN SUPF’LY .DELIVERY:;. INSTA___' '”{ION TEST!NG
"AND COMMISSIONING OF EUTA ANAN ISLAND SOLAR
PV- -DIESEL HYBRID SYSTEM (WITH ESS

"ESECTION'VI - TECHNICAL SPECIFICATION

- LuzP23Z16305e
EW-1.7 DC and AC Switches
a - DC 3‘“ L | __
1. Each string of the Sofar PV shall be- prowde' wﬂh a circuit

b) AC Side
1. Main Circuit Breaker of appropriate rating shall be provided for
" connection and dlscon' ctio
2. 'f?Each inverter shali be providecl wuth circuit. breake :The rating:
of the circuit breakers shall be based on the output rating of the
inverter.
EW-18 ;_:Powar Cables and Accessones
ai _f.Power oables of adequate current and voltage msulatton rating:shallbe
reéquired for the intarconnection: of
. Modules/panels within the PV array
s . PVarray and Inverter
o lnvertar and AC box
b) DC Power cables shall-be s_s_unabil'é- for outdoor installation, stranded
tinned :annealed copper conductor, UV & moisture resistant, flame
retardqn_ti halogen free crosslinked type insulation.
- ¢) AC F’ower cables shall be surtable f"r-;outdoor mstall tion.with adequate
% yvinyl:-chioride
msulatioh and covered WIth a tough protectwe sheath -of nylon
complying with UL standard or any equivalent. it shall be THHN/THWN-
2 type with sizes intended for its use.
~d) Size of all cables shall be selected to keep the voltage. drop;_and losses.
o to the acceptable minimumilevel. The: permlssmie '
DC side:shall be s 1% at full power, = ' ’
e) The ampacity of the conductors shall be equal to or greater than the
rating of the overcurrent protectlon device.
). DC Cables shall be" termlnated : ith.-tinned copper: end-ferrules: to

ses. Circuit
breakers shall be listed for use in DC circuit and shail have the
. appropriate voltage, c_or_rent and interrupting capacrty ratmgs

2 DC Circuit breakers: shall be
~percent of the maximum calcuiated current ofth ;_n_ngiarray

preventfraying and breaking of individual wire strands, A marking near
the terminals to indicate the destination-of each-cable shalj be provided
for future rnaintenance. it shall be designed for heavy duty operation,
1.8kV grade, insulated and stranded copper conductor. MC4
connectors shalil conform wsth EN 50521 and Philippine: Electrical Code




BIDDOCUMENTS - DESIGN, SUPPLY, DELIVERY, INSTALLATY

AND. COMMISSIONING OF BUTAWANAN ISLAN SOLAR.
PV-DIESEL HYBRID SYSTEM (WITH ESS)
SECTION Vl TECHNICAL SPECIFICATION LuzP23Z1B30$e

coated. annealed copper of plain alumlnum_ Il
metal-coated copper in accordance with:IE

shall be constructed and tested in accordance with IEi‘: 60227 Part | & N
il.

;;‘9__)Q of plam or metal-.-
L il : :

cable management eha!l be observed tcu e_
of the cables.

__re!maxlmum service. life. e

EW-1.9 Groundlng and Surge Protection..
a) The Solar PV power eyst _r'r':fg& structures shall be- grounded properly
o using adequate number of earthing kits (e.g., jumper wires; grounding:
plate and ete.). All metal casing or shielding, PV module frame and
mounting structure of the Solar PV power system shall be grounded:to
ensure: safety. Groundlng materlalsfequrpment and desrgn shail comply

system (PEC, NEMA, IEC and |EEE standards).

b) All grounding and lightning conductors shall observe safe distance to
prevent any damage 10 the equlpment and property

protectaon The purpose of th:s protectlon is to reduce the over voltage
to a tolerable value before it reaches the PV or other sub—system

accordance W|th goveml
IEC and IEEE standards)‘;:;f;:* ;

d) The spec'lﬁcation of lightning and surge protection shall provide
optimum filtering in relation with the specification required by the
proposed inverter and PV panels The surge protection device must be
compact and shali comply in accerdance: t—_}L___‘_I__449 Srd edition.
testing, ANSIEEE C62 and ANSI/IEEE' Std -1

e} Surge protection device shall be marked with a short circuit current
rating and shall not be installed at a point on the system where the
available fault current is in excess of that rating.

fy . The Solar PV power plant shail be provided with an automatic ground-
fault protection device or system. The ground — fault protection shall
be capable of detecting a ground fault, providing an indication of the
fault rnterruptmg the ﬂow of fault current and automatrcally disconrxects
l

EW-1.10 : Solar PV Piant (SPP) Transformer
EW-1.10.1 General

This. spec_nf r_:_atz_en covers the technical and assocuated:___requrrements*for the

_ 3e l
rating of this transformer is specified in the Techmcal Data Shests’ and ir ow

NATIONAL F’GWER CORPORAT!ON

VI-EW:.0-8




DESIGN, SUPPLY, DELIVERY, INSTALLATION -
AND COMMISSIONING ‘OF BUTAWANAN (SLAND - SOLAR '

A CEE : B PV-DIESEL HYBRID'SYSTEM (WITH ESS):
_SECTION Vi = TECHNICAL SPECIFICATION LuzP2321BSGSB

—~6.0 Supplier’'s Scope of Works. The supplied fransformer shall be in
_accordanca with the Iatest revision of iEEE Std C57 12.00.

: EW-1102 ;T;echnlcal Requnremenm

The supplied SPP transformer for Butawanan Solar PV Plant shail meet the
following minimum requzr_ements

Type of Coo]mg

""" : Mlnerél O:I imth its
electricat and chemical
characteristics is

2 | Insulation _ compliant_witﬁ IEC andis

:3' Type Two-wmdmg Transformer
4 Audible Sound Level Refer to Table specified

under EW-1,10.3.8

+:5 | Vector Group

6 : Temperatul"_e"f.

‘a. Ambient Temperature

b. Temperature Rise

7 | Winding Connection
e H Wnd;_n_g__ T Grounded - - .|

¢ X-Winding o Delta. '

- 8 | Insulation Level B

a. Nominal Voitage Level, kV

» H-winding -

»  X-winding. :
| b. Highest Voltage Level, kV
' = H-winding

= X-winding
¢. Basic insulation level!, kV

»  H-winding

S e Xewinding _ S T30
9 - Wndlng Material _ ~ 100% Copper
10 | Bushing Material Porcetain
11 | % Impedance at Rated kVA : Manufacturer's Data
12 | Efficiency § . '
S a. At100%load. -~ By -Supplier:
~|b. At 75% load E By Supplier
13 | Tap Changer } No-Load
14 | Taps
' a. H-Winding - _ 13.8 kV £ 2 x:2. 5%
SRR b. X—Wndlng

el A

'=NAT:GNAL'POWER{GORPORATION VI-EW-1,0-9
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EW-1.10.3 .
EW-1:10.3.1

EW-1.10.3.2

EW-1.10.3.3

EW-1.10.3.4

15_| Transformer Losses -
T3 No.Load Loss,_w_ e By Suppier
b. Load Loss, W - : By Supplier
16 | Tolerances
L _ { Not more than:10% of the .
+No-Load & Load Loss: . manufacturer's speci
TR | T el
Not more than €% of the
b. Total Loss manufacturers specufed
value: i
4+ 10% of the
manufacturer's specified
value
Suitable for 100 mm?
S | | copper-condugtor -
18 ”Weightofon kg """"" ' .t .BySupplier
18 | Total Weight, kg (mth transformer o:l) By Supplier
20 | Test and Experience Reqmrements :
20.1" | Test Requirements! .
a. Routine Testto: b.eberformed - Yes::
b. Certified Design and Routine Test|" .Yésl ﬁ
Reports to be submitted o

..'ﬁesign Requlraments

Rating

ratlngs indicated are based on- actual load requlrements at the senu and
operating:conditions spec1f|ed herein;

Voltage

The transformer to be supplied sha [t be designed to withstand the over voitages

-for the duration of voltage excursions which: may be expected as. a result of full
toad rejection of the inverters.

Frequency

Freg ue’n'éygfqr operation shall be 60.-Hz. .

Overload Requirement”

1 Test Report of a licenser instead of the Suppf.fer's Manufacturer shaH not be accepfsd

NATIONAL POWER GORPORATI\
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LuzP23Z1630$B -

EW-1.1035

EW-1.10.3:6

EW-1.10.3.7

EW-1.10.3.8

EW-1.10.3.9

limitations in his proposal.

Short Circuit Withstand Capability

:the overload capablhty of the transformer, the Suppller shall speclfy these:

The transformer shall withstand the mechanical and thermal stresses produced

by extemnal short-circuit currents specified in |EEE Std. 57.12.00 (latest
revision)

Transformer Loss Evaluation

Depending on the requirement stated in the Technical Data Sheets, the
Supplier is required to fill-in all the information for the transformer losses in the

Technical Data Sheets for the SPP transformer for NPC.to fully determine the

most cost effective of the:proposed transformer(s) to be- supplued considering::.”

both cost of losses and first cost.

The transformer shall be designed for the most economicat loss ratio {copper
lossfiron loss) for the application as specifie ed in the Technlcal Data Sheets for
the transformer.

Impedance and Reactance

The impedance and reactance shall be stated in the Proposal.

_Au_dib!_e' Sound Level

Sound-_léuels decibels (dB) at rated voltage and frequency for liquid immersed
SPP transformer shall be as below. The average sound level of the transformer
shall not exceed these values when measured in accordance with the

conditiens outlined in the latest ANSHIEEE C57.12.90 or {EC. 60076 10 for oil-

wnmersed transformers:

Equivalent Two-winding, kVA Average Sound Level, dB

1-50 48 .

51;_.1'('-]-0_ : S . 51' ........

101-300 55

301-500 | 56 |

_____ 75_0_ g L = S

1000 58
1500 . e0

oo — P

2500 62

-Tolerances

The transformer shall be designed and manufactured with tolerances in
accordance with appitcable ANSHIEC/IEEE standards.

NAT!ONALPOWERCORPORATION ' i"':gf: - ' T VREWAOAT.
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DESIGN, SUPPLY, DELIVERY ‘INSTALLATION, TESTING
AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR
PV-DIESEL HYBRID SYSTEM (WITH ESS)

SECTION Vi - TECHNICAL SPECIFICATION _ Luzpzazissosa

Ew—1 10 3.10 Electrical Insulating Oll

EW-1.10.4
EW-1.10.4.1

- -and shall prevent damage by inherent vibration- and_;fj_ re

EW-1.10.4.2

EW-1 ..10._4.'3

The Supplier shall furnish oil with qual;ty suitable as an insulant ancl coo!ant for
fo ' :

Used in Eie’ctncal Apparatus)

Insulatlng hqwd must not contaln more than 2PPM of Poiychiormated szhenyi

PCB and the Iaboratory analysis shall be conducted by a’ DENR—Accred:tad
Laboratory.

The Suppl:ar shatl state the commerctal name and specﬂ' cations of the uli to

the above specn“ cations and the use of such oil shai! no_t _a_ffect the Supplier's
guarantee.

General

The transformer design, manufacture and .assembly shall-minimize vibration -
:dunng operatlon

transportat{on and short circuits.

COl’ES

'aglng htgh permeablllty grain onented silicon steel. The steel shall be in. thm

laminations, annealed after cutting and rolled to ensure smaoth surface at the
edges

resistant insulating coat

Both sides of each sheet shall be msulated wuth A durable heat resistant.

insulation. The cores shall be held firmly by core clamp and brace to ensure
adequate mechanical strength to support the winding and to withstand without
damage or deformation, the forces used by short circuit stresses,
transportation or handimg to prevent. sh‘tftlng'of the core laminations.

The core shall be solidly grounded to the tank and shall be provided with
approved lifting devices or Ilftmg iugs at suitable points. of the core assembly _
for core lifting, o i
Wmdmgs

Wlndmgs for transformer shall be of the best modemn -clesugn _o_f co_nductor

sufﬂczent oil ducts which wm be malntamed without constnctzon

NATIONAL POWER CORPORATION . _ VI-EW-1.0-12
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pefé{ure changes .

n order to avoid abraszon of insulation and provide rlgldity to resist movement
and d:storllon caused by abnormal operatmg conditions.

abnormal line disturbances. Permanent current-carrying jomt for spilcas shall

be welded or brazed, properly formed and finished, and insulated to conform .

| .;to the basnc II'ISUlatIOH

EW-1.104.4 B

'umformly :nsulated

The completed assembly of core and coils shall be vacuum dried, immediately
lmpregnated and immersed in dry o:i They shall be adequately braced. to

' Bushlngs shai! have the continucus- current-carrylng capacity necessary to
“carry the full 65°C temperature rise. The bushings shall aiso be capable of

_carrylng over!oad currents as requ:red by EW—1 10.34.

The terminal pads shall be of hlgh conductwlty bronze or copper:and shall be

s -plated with hot flowed electro silver or electro-tin. Whenever a larger terminal:

pad is required for higher current ratlng. the mounting holes shall conform to

- NEMA Standards.

EW-1.10.4.5

jThe HV and LV terminations of the SPP transformer shall be fi tted_wlth suitable
*insulating shroud. The insulating shrouds shali be manufacturodthrough dip
moulding process and shalt be made from flexible polyvinyl chloride (PVC)
material, suitable for low voltage to h:gh voltage apphcat:ons The msulatlng

| ":5':Gaskets of neoprene and/or any kmd of lmpregnatedfbonded'cork or cork only

are not acceptable. Gasket ﬂanges shall have grooves or metal stops to

NATIONAL POWER CORPORATION . ' ;} . w-sw:ma :
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prevent over compressnon of gaskets All botted transformer tank or accessory-:,- B

' openmgs shall be gasketed.

- EW-1.104,

- +'welding qualities. Al seams, ﬂanges hftlng an

‘The transformers shall be housed in a steel tank with all permanent joints'
molded backed up by a sturdy steel structure as; required to. obt_aln the desired .
rade stéel plal }
king lugs, braees and other. -

..parts attached to the tank shall be welded. No rivets shali be:used. The cover:-

shall be boited type. The tank shall be able to withstand an internal pressure.
wuth 011 at operatmg [evel ' _

All openmgs such as Joint between the case and cover, bushlngs msulation

mountnngs etc., shall have welded on flanges to prowde gaskets surfaces and;

| 'iFlanges shall have gaskets which wull remain oil-tight and will-niot defér

" upder severe conditions. The tank with radiator fitted shall be tested for: Iaake; '

CEW-1.10.4.7 -

hefore painting.

Radlators 1f to be prowded shail be boited to the main transformer tank and.

readlly detachable Isolation vaives shall be fi tted to the tank to permlt radlator

' -and clraln plugs shall be fitted to each radiator- section Radiators ‘shall- be'

EW-1.10.4.8

galvanized extemaliy prior to etchmg and painting. Particular attention shali be
given to their intemal cleaning and painting to ensure that the radiators arrive

-ina servuceable condltlon All radiators shall be comptetely sealed wrth bianklng;_-.r

shlpment o

Hardware

Al energlzed hardware i.e, boits nuts and washers shail be made of tinned

EW-‘I'IOS

_sh_all be hot-dip galvanized.
Fittings and Accessories .

The following transformer accessories shall be included:
a) HV Bushing

by, Qil Level.Indicator

LTey Ol Sampling Plug

~d) - - Qil Drain Valve

e) Oil Temperature Indicatar
f) Pressure Relief Valve -
) Lifting L.ugs T

".h) Anchor Bolts

i) Earthing Terminals
i) HVILY Insulating Shroud

mnom.eoweecoepomnou S T T VIEWA 04
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SECTION VI - TECHNICAL SPECIFICATION LuzP2321630Se ._ : |

EW-1.10.6

EW-1.10.7

": EW-".‘"J-S :Ef-

EW-1.10,8.1

EW-1.10.8.2

Equipment and Marking

The transformer shall be provided with a stainless steel namepiate in -

accordance with the latest standard of IEC60076-1, fitted in a visible position
showing the information indicated bejow. The entries on the plate shall be
indelibly marked.

a) Kind of transformer
b) Number of this standard
c) Manufacturer's name

d} Manufacturer’s serial number
e) ‘Year of manufacture
fy Number of phases

@) - Rated power (in kKVA or MVA)

h) - Rated frequency (in Hz)

i} . -Rated voltages (in V or kV) and tapping range
I} . Rated currents (in A or KA)

k}  Connection symbol

i} . Shortcircuit impedance (in %Z)

m) - Type.of cooling (i.e., OA, ONAN, etc.)
ny - Insulation voltage (wlthstand voltages)
o} . --;.lnsulatang liguid

p}.. ~Temperature rise (in °C)
q) - Totalmass, kg
o f;:;.Mass of msulatlng O|I

The mmlmum recommended dlelectnc stren_gth of oil ﬁillng the transformar shalt

|n the lnstallationfmalntenance of transformer

~Toata

Routine Test

Ratio, Polarity and Phase Relation Test

No Load Losses and Excitation Current at rated Voltage and Frequency
‘Induced Potential Test (Low-frequency Dielectric Test)

Mechanical (Leak Test)

Cal e

Design Test '

‘Mndmg Resistance Measurement Test
impedance Voltage and Load Loss Measurement
Temperature Rise

Lightning Impulse

Audible Sound Level

SR S
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8.

Mechanical (Lifting & Moving Devices, Pressure Test)

EW-1.10.8.3 Mlsceilaneous Teat

g
f3

Insulation Power. Factor
Insulation Resistance
Short Crrcult Capability

EW-1.10.84 Site Test

The Supplier shall perform all tests specified by the equipment Manufacturer,
applicabie standards and as necessary to verify the proper operation of the
equipment in the presence of NPC representatives

'Check fevel and: allgnment of the installed transformer
- Check tightness of connectlens and fastensngs, g
Check proper grounding; - ' i

Y Check oil level' monitors, nameplate, vent plugs

5 Check wire and cable connections;

6. - Check cable glands and entrance;

7. Check on the proper instalfation of transformer accessories;
8 Winding resistance;

9. Insulation Resistance;

10.  Transformer Tums Ratio;

11. Dielectric Test; and

~12. Insulation Power Factor or Dissipation Factar.

EW-1.10.9 - Failure

transforme will be teste - for compl:anc:e ‘with the Manufacturer's: guaranteed
losses. If the transformer losses, as determined by test, at rated voltage,

frequency and 100% rated kVA exceed the guarantead total losses, the excess
in losses shall be evaluated at the following rated cost and the resulting amount .

shall be deducted from the contract price.

S = 2[(Ne1) (Num-Nig) + (Li) (Lum - Lig))
- Where
S = _Amount to be deducted from: the Contract. Prlce
;EEN::' - :izn Php/Watt for the no-load Iossee as’ stated in the
. Lt schnical Data Sheets
Ny = asured no-load losses expressed in Watt
' _ Guararteed no-load losses as stated on the Technical Data
Nie = gheets
L _ Price in Php/Watt for the load losses as stated in the Technical
: =
Pata Sheets
Lw = Measured foad 'Iosses expressed in Watt
coohie = Guaranteed Ioad: Eosses as stated on the Technical Data Sheets--

NA'I'IONAL POWERCORPORAT%ON S T e Vi EW 1 0—16
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When the excess of the totat losses reaches five percent (5%) NPC.shall have

the right to reject the transformer for which: such excess. is: vanf ed during the
factory acceptance test. -

Successful Bidder shall promptly provide NPC one (1} original ahd_three (3)
certified copies of all test data and reports on the transformer.

EW-1.10.10 Data and Documentation Requirements. :
The following documents shall be submitted-after award of contract for NPC's

review and approval prior to procurement and installation of the supplied
eguipment and materials:

1.7 -Outline drawings of transformer: ancl -agcessories shawmg the
following:
a) General Dimensional Drawing
b) Sectional Drawing
c) Nameplate Drawing -
d) Marshaling:box with connection diagram
2. Description and instructions covering the installation, operation and

maintenance of the transformer and accessories;
3 Duly signed Routine Test Results; and.

‘4. Field Test to be Performed and Certified Test and Inspection Reports
duly signed and witnessed by NPC representative

EW-1.11 Job Site Cameras

_ .This -specification- covers the supply, delivery and. installation of job ‘site
cameras for the use in monitoring and documenting the construction of Solar
PV Plant and Energy Storage System.

The materials to be furnished shall be in accordance with, but not limited to, the
latestissues of the Applicable Codes and Standards, including all addenda in
effect at time of purchase: order unigss otherwise stated herein. -

EW-1.111 Technical Characteristics

Atleast two (2) sets of job site cameras must be installed before works shall be
done in the project sites. Exact placement/location of cameras. shall be
_approved by NPC.

The;ﬁSUppIier shall define the focusing ranges and ailowable miﬁ_i’rn__um distance
in accordance with the layout at site.

-In:normal operation, the job site camera provides monitoring of the construction
: _'isnes For full coverage of the cameras, the. ;ob sne cameras shall be mstalied

NATIONAL F'OWER CGRPORATiON ' Vl EW 1.8-17
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P E.equlpment it shall inciude supports and mountmg poles (if: reqwred) for the .
' -:'-'f.;ease of the installation.- _ o

The job site cameras must have the functionality and adaptability in the
construction site. it shall have a 100% reliability without affecting the
implementation.

The Supplier shall ensure that the job site cameras they supply, functions
correctly and safely. In principle, the instailation shall follow the latest modern
engineering practice, ensure optimum functionality of supply and ensure the
safety of the construction staff.

Job site cameras shall be SUbjECl to the approval of NPC.

All job site cameras shall meet the technical requirements in the specifications.

it shall have a dustproof and weather resistant protective enclosure complymg

W1th the technlcal requlremen!s .
EW-1.11.2 Techmcal Requlremants o

The supplied Job Site Cameras shall meet the following minimum technical

requirements:
Type' N I Tme Lapse Carnera .
2 |Quantty As specified in the
a i e Thin-Film-Transistor (TFT)
3 | Control Display - Liquid Crystal Display (LCD)
~ 4 | image Sensor Resolution Meg;éa?:eslt éﬁos
- 5| View Angle At least 110 degrees .
6 | Still image Resolution L 1280 x 720 7
7 | Time Lapse Interval Us e:-g ::;?::ﬁ:i able
. Standard AA or AAA Sized
8 | Battery Type Alkaling Batteries
b R S Atieast 120 daysof
8" | Battery Life a . ] image recording. .
10 | Additional Batteries (Spare} : To Be Provided.
11 | Enclosure IPX4 compliant
12 | Storage Memory . SDHC -
- 13 | Storage Capacity cope o BZGB
o4 | Additional Storage per camera '
14 (Spare) At least one: (1 )

When the installation of the job site cameras is completed, the operatron and
_ safekeepmg shall be tumed overto NPC.

-T_he Supplier shall prowde sufficient number of spare alkaline batteries to
* operate the construction cameras through the entire contract duration. In case
of contract extensian, the required additional batteries shall also be provided
until contract complet:on at no additional cost to NPC )
NATIONAL POWER CORPORATION 2 T VREW-1.0418
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EW-1.12.  Measurement of Payment
.:Measurement of payment for all electrical works shall be based on the bid price: -
of each item as shown in the Schedule of Requirements — Electrical Works,

*_ Section VIl of the Bid Document. The cost of each item shall cover all works:
reqwred and described i in-the pertinent: prowsnons of the specn“ ications. -

NATIONAL POWER CORPORATION T e VEEW-1.0-18




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR
PV-DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI — TECHNICAL SPECIFICATIONS LuzP2321630Se

SECTION VI

PART I-TECHNICAL
SPECIFICATIONS

ELECTRICAL WORKS

EW 2.0 - ENERGY STORAGE SYSTEM
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BID DOCUMENTS DESIGN, SUPPLY, RELIVERY, INSTALLATION, TESTING
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SECTION V1 = TECHNICAL SPECIFICATIONS LuzP2321630Se

PART | - TECHNICAL SPECIFICATIONS
EW — ELECTRICAL WORKS
EW - 2.0 —- ENERGY STORAGE SYSTEM

TABLE OF CONTENTS
CLAUSE NO. TITLE PAGE NO.
EW-2.0 ENERGY STORAGE SYSTEM SresatEestnaRastesrn et bbananetinan sines 1
EwW-2.1 Definition of Terms 1
EW-2.2 Scope of Works 2
EW-23 Site Conditions. 3
EW-2.4 Energy Storage System (ESS) 3
EW-24.1  Battery Management System (BMS) 3
EW-242  Baftery Modules/Batteries 4
EW-243  Power Conversion System (PCS)/ Battery Inverter 5
EW-244  ESS Control System (ECS)/ ESS controller 5
EW-245  ESS Digital Energy Meter 5
EW-246  ESS Enclosure/Cabinet 7
EW-24.7  ESS Transformer.... 8
EW-2.5 Warranty ... 17
EW-26 Track Reco 17
EW-26.1 ESS Manufacturer. 17
EW-26.2  Battery Manufacturer. 17
EW-27 Measurement of Payment 17
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PART | - TECHNICAL SPECIFICATIONS

EW - ELECTRICAL WORKS

EW-2.0 ENERGY STORAGE SYSTEM

This section provides the definition, scope of works, functional/ performance
requirements, technical specifications, and standards for the Energy Storage
System (ESS).

EW-2.1 Definition of Terms

a)

b}

c)

d)

e)

9)

h)

)

k)

State of Charge (SoC}) is the level of charge of a battery system/
module measured from 0%. 0% SoC refers to a fully discharged battery
and 100% SoC refers to a fully charged battery.

Depth of Discharge (DoD) is the level of charge of the battery system/
module measured from 100% SoC. 100% DoD refers to a fully
discharged battery and 0% DaD refers to a fully charged battery.

Maximum Normal State of Charge (MaxNSoC} is the SoC at which
tl;le ESSS can be charged at maximum rate (i.e., prior to taper/trickle
charge).

Minimum Normal State of Charge (MinNSoC) is the SoC specified
by the ESS/battery manufacturer at which the ESS can inject power to
the interconnection point at full rated power. At MinSoC, the ESS must
be able to inject full power for at least 5 seconds.

Usable Range of SoC is the range between MaxNSoC and MinNSoC.

gsébfe Energy is the kWh capacity available of the Usable Range of
oC.

State of Health (SoH) is an indicator of the remaining capacity of the
battery system/module to deliver the required Usable Energy. [t shall
reflect the remaining life, in equivalent full cycles of the battery, and
indicate if the battery system/ module need replacement.

Beginning of Life (Bol) is the instance that ESS begins operation
during conduct of Commissioning Tests.

End of Life (Eol.) is defined as the instance where the Usable Energy
falls below the required value as detenmined by the SoH indicator
and/or a performance test.

Cycle Lifetime is the number of full charge and discharge cycles
between the EoL and Bol. at nominal C rating @25°C.

Power Conversion System (PCS) refers to the subsystem of the ESS
that contains inverter(s), power electronics, circuit breakers,
transformers, switchgears and safety systems required for the ESS to
inject and absorb electricity between the interconnection point (e.g.,
busbar) and the battery system.

NATIONAL POWER CORPORATION VI-EW-2.0-1
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EW.2.2

D

m)

n}

ESS Control System (ECS) / ESS controlier refers to the control
system of the ESS.

Battery Management System (BMS) refers to the sub-system of the
ESS that monitors and controis the battery units and ensures proper
charge and discharge of the battery modules.

Battery modules are the smallest modules/ unit of energy storage that
is user replaceable without the use of specialized tools and equipment.
They are made of individual battery cells connected in series/parallel or
combination thereof.

Energy Storage System (ESS) refers to the system responsible for
the storage and discharge of electricity depending on the power system
requirements. Itis composed of the following sub systems:

Battery Management System

Battery Modules / Batteries

Power Conversion Systems / Battery Inverter
ESS Control System / ESS Controller

ESS Transformer

Scope of Works

The general scope of work is enumerated below. Additional details are
provided in the relevant sections of the tender.

a)

b)

d)

All services, materials, and equipment necessary for the proper
installation, maintenance, and operation of the ESS. (e.g., ESS
enclosure/cabinet, ESS transformer, communication, control and

power cabling, cable trays, conduits, connection hardware, safety, and
protection equipment, etc,).

The ESS shall be supplied and integrated as a complete operational
equipment/system consisting of its appurtenances, tools, sub-systems,
firmware, and software; including all items not specifically mentioned
but are essential to the proper operation of the ESS as required herein.
The BMS, batteries and its racks shall be supplied together under
one brand/manufacturer.

Back-to-back guarantee/warranty with equipment manufacturer(s).
Supplier shall providelextend ali warranties provided by the
manufacturer to NPC. In case the supplier is unable to rectify/remedy
defects in the product, they shall shoulder all expenses that the
manufacturer may levy to remedy/ractify the defects.

Complete documentation:

Design and as-built drawings.
Installation, Operation and Maintenance Manuals
Electrical circuit diagrams

Performance Monitoring Test, Factory and Site Acceptance
Test procedures.

. Back-up copies of control programs (firmware and other
configuration software)

e & & o
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EW-2.3

EW-2.4

EW.2.4.1

. Other relevant documents (if any).

e) Tralning of‘plant and technical services personnel regarding ESS as
part of the plant as specified in GW-74.0 Training of NPC Personnel.

Site Conditions

a) Environmental Conditions (refer to Section VI - GW 5.0, Design & Duty
Conditions)

b} The ESS enclosure/cabinet shall have a footprint/area adequate fo
house all the major and appurtenant equipment of ESS (considering
clearance requirements from adjoining equipment and structures).
Refer to Section iX ~ Bid Drawings, Proposed Equipment Layout for
the allocated space for the ESS.

Energy Storage System (ESS)

The ESS shall mainly function as grid stabilization equipment by providing
ancillary services. It shall support the operation of the whole power plant by
providing buffer power in the event there is power and/or frequency fluctuations
(e.g., Power output of the solar plant suddenly drops due to shading caused
by cloud formation).

It shall have a power rating of {refer fo Section VI — GW 6.0 Supplier’s scope
of works) (confinuous) and a usable energy of at least (refer to Section Vi —
GW 6.0 Supplier's Scope of Works).

Bi-directional {Import and Export) Digital Energy Meter shall be provided to
account for energy import and export {o and from the ESS. it shall be
connected to the 3-phase, 60Hz system between the ESS and the ESS
transformer.

‘The operating voltage of the ESS and the output voltage of the PCS

respectively shali depend on the equipment manufacturer's specifications.
Howaever, the high voltage side of the ESS transformer shall be 13.8kV (line to
line).

Roundtrip efficiency of the ESS must be at ieast 80%. Efficiency shall
include/account the energy utilized by the cooling system, lighting, BMS, PCS
and ECS/ESS Controller.

Detailed specifications of its components are provided in the succeeding
sections.

Battery Management System (BMS)

The BMS shall control and monitor all battery module parameters. e.g.,
S$oC/DoD, string/module voltage, current, temperature, impedance (or
equivalent parameter to indicate the “health” of the battery modules).

SoH data shall be available while the ESS is in operation and shall be
revalidated by a performance test to be conducted at least once a year (or as
the need arises).

NATIONAL POWER CORPORATION VI-EW-2.0-3

L))




BIO DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BUTAWANAN ISLAND SCLAR
PV-DIESEL HYBRID SYSTEM (WITH £S5)

SECTION Vi - TECHNICAL SPECIFICATIONS LuzP23Z16305e

The BMS shall automatically control the chargefdischarge of all batteries
including cell balancing, equalization and other maintenance and safety
functions/procedures fo ensure proper operation of the battery system. The
same function can be triggered manually if necessary.

a) The BMS must be capable of keeping the operational history of
individual battery modules. Operation of the battery module shall be
managed individually to account for different module characteristics
Minimum parameters to be logged are as follows:

Module voltage

Module current

Replacement history of battery module

Module faults/alarms

Module temperature

State of Charge (SoC) / Depth of Discharge (DoD)
State of Health

b) The bidder/manufacturer shall specify the MinNSoC and MaxNSoC as
defined in EW-2.1 of this section.

EW-2.4,2 Battery Modules/Batteries

a) Usable Energy of the batteries shall be at least {refer to Section VI -
GW-6.0 Supplier's scope of works) within the warranty period. Testing
shall be performed during factory acceptance, commissioning and at
least once a year, or as the need arises {i.e., performance test) to
ascertain the amount of usable energy. Bidder/manufacturer shall
provide all test procedures subject to review and approval of the
National Power Corporation.

b) Batteries shall have a minimum cycle fifetime of at least 5000 cycles @
nominal C-rate @25°C. The nominal C-rate of the battery to be supplied
shall be 1C:or higher. Batteries that have lower nominal C-rate shall be
acceptable if these are configured in paralie! to meet the equivalent
rated power as the batteries with 1C rating. For example, 0.5C rated
batteries with 60kWh energy capacity shall be connected in parallel
with another identicat module to meet the equivalent 1C rated batteries
with 60kWh energy capacity. It shall self-discharge for not more
than 10% of its capacity per month. The remaining cycles shall be
translated into the SoH indicator parameter. This model shall be
implemented in the BMS and shall be validated and adjusted (if
necessary) during the conduct of annual perfformance tests.

c) Battery cells shall be prismatic format with an acceptable battery
chemistry such as Lithium Manganese Oxide (LiMn204-LMO), Lithium
Nickel Manganese Cobalt Oxide (LINIMNCoO2-NMC), blended
NMC/LLMO and Lithium Ferrous Phosphate (LiFePO4-LFP).

d) Battery Modules shall be self-contained, modular and replaceable. For
purposes of transportation, installation and maintenance, the Supplier
shall provide specialized lifling equipment whenever the gross weight
of each battery module exceeds to 60kgs.

a) Each battery module (if possible, each cell) shall be equipped with
overcharge, short circuit, and thermal runaway protection. Each battery
rack shall be protected by fuse and/or by DC circuit breaker against

NATIONAL POWER CORPORATION VI-EW-2.0-4
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EW-2.4.3

EW.2.44

EW-2.4.5

EW-2.4.5.1

electrical fault, this also serves as the main disconnecting means for
repair and maintenance.

Batteries must be compliant to IEC 62619 or UL 1642. Test certificate
of the batteries shall be submitted during post-qualification.

Power Conversion System (PCS) / Battery Inverter
a) The PCS shall have the following functionaiities:

Parallel operation;
Capable to provide ancillary services;
J Provide Short Circuit Current sufficient to trigger circuit breakers
and other protection devices for duration of not less than 50ms;
. Provision of reactive power; and
. Fault ride through with programmable voltage and duration.

b) The PCS shall have a nominal power rating (net of ESS auxiliary power
requirements) with 110% overload capability of at least ten (10}
minutes.

c) PCS must be able to perform Power Swing necessary to compensate
for sudden loss of generation from either the diesel generators or the
solar PV plant.

d) The PCS shall have the capability to support the changes in power
czliégction of the battery (from charge to discharge and vice versa) within
ms.

ESS Control System (ECS) / ESS controller

a) The ECS / ESS controller shall serve as the interface between the
Hybrid controller and the ESS., It shall ensure that the ESS is able to
respond to the commands of the Hybrid controller in performing all its
functional requirements as specified herein.

b} The ECS / ESS controller shall be equipped with its own control
interface that can display the status of the ESS and ifs componsnts.
The interface must be capable of monitoring operational and
maic?tlenance history of the ESS (of the SoC and “health” of each battery
module).

ESS Digital Energy Meter

This specification covers the technical and associated requirements for the
ESS digital energy meter including instrument transformer and accessories
required for the electric generating plants,

" Technical Characteristics and Requirements

The ESS digital energy meter shall be furnished and Installed by the Supplier
as shown on the bid drawings complete with stainless steel housing, test block
and associated metering instrument transformers (current transformers) of
appropriate burden and accuracy and other accessories for cutdoor metering
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purposes. it shall be capable of measuring the power generated and received
by the ESS. it shall be designed to operate continuously for the normal {ife of
the meter. The digital energy meter shall meet the following minimum
requirements:

“ITEM: |5 DESCRIPTIONS“|. "~ * REQUIREMENTS , i
1 Number of Wires 3oré
2 Voltage, V 120-480
3 Accuracy class 0.5 or better
4 | Current Range Class 10
5 Frequency, Hz 60
6 | Register Type LCD
7 Soft Switches Available
8 LCD Display Programmable
The Kilowatt-hour
meter to be provided is
9 certified andp approved Yes
by ERC
Communication Port for .
10 Kilowatt-hour meter To be Provided
11 Meter Test Block
No. of Poles 10 (4 Voltage & 6 Current Terminals)
Rated Voltage, V 600V
Equipment Standard ANSI C12.9
Test Block Cover Required
12 Metering Current
Transformer
a. Application
{ lﬁgoorlﬂutdoor) Outdoor
b. Insulation type Full cast spoxy resin
c. cPSrrrnean? LatEd By Supplier
d. Secondary rated
current for all 5
windings, A
e. No. of cores One (1) core Secondary CT
f. CT ratio By Supplier
g. Burden, VA 2.5
h. BIL, kV 10

In extreme cases, the Supplier shall furnish, if necessary, outdoor type
potential transformer with the same BIL rating. The transformer shall have an
appropriate voltage ratio which is suitable for ESS digital energy meter and
ESS AC voltage system. All costs associated with the supply and installation
of such fransformer shall be to the account of the Supplier.

The ESS digital energy meter shall have but not limited to the following
features:

1. Pilferage proof
2. Tamper Proof
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EW"z 0406

Wrong Wiring Alarm

Current Flow display

Can withstand the temperature of -20°C to +70°C and Humidity of up to
95% non-condensing

With back light display

With built-in battery for LCD disptay and back-up battery

TOU Programmable Ready

Measure display (Energy, RMS voltage & current per phase, Reactive
& Apparent Power, Power factor, Frequency, Calendar, Time and etc.)

CENO A

The ESS digital energy meter with the required metering instruments shall be
enclosed by a separate enclosure for proper protection and safety against
water droplets, dust, exposure of energized conducting material and the like
without additional cost to NPC.

For ESS digital energy meter, communication ports shall be provided or
avallable in the energy meter exclusively intended for electronic reading, hence
reading the data determined from the computer remotely from the meter.
Electronically gathering of data can be logged parameters to the computer
such as instantaneous parameters, billing information, load survey, events or
tampers, transactions, etc.

£SS Enclosure/Cabinet

a) The ESS shall be self-contained Iin its own free-standing
enclosure/cabinet. it shall be supported with a suitable foundation. The
ESS enclosurs/cabinet shall have a footprint/area adequate to house
all the major and appurtenant equipment of ESS (considering clearance
requirements from adjoining equipment and structures).

For enclosure integrated by the ESS manufacture to package the
system into a single compact or multiple containerized housing shall be
permitted provided that it is rated for outdoor operation with a minimum
required IP rating and shall comply all applicable provisions thereon.

b) The ESS shall be equipped with a built-in redundant cooling system to
control and maintain the temperature required inside the battery
compartment, It shall be tropicalized and can operate automatically. It
shall be configurable and programmable fo be able {o reboot and
operate itself with automatic switchover, whenever there is a fault on
the first cooling equipment, without human intervention (e.g., manual
switching). '

c) E?S enclosure/cabinet shall be rated at least IP55 and 2-hour fire
rating.

d) The ESS shall have adequate protection to prevent unauthorized
access to the ESS.

e) ESS shall ‘be equipped with emergency stop buttons outside the
enclosure/cabinet.

f) ESS enclosure/cabinet together with its enclosed non-current carrying
metal shall be connected to ground and protected from any unexpected
electricity leakage.
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EW.2.4.7 ESS Transformer

EW-24.71 General

This specification covers the technical and associated requirements for the
ESS transformer and accessories for use in electric generating plants. The
rating of this transformer is specified in the Technical Data Sheets and in GW
~6.0 Supplier's Scope of Works. The supplied transformer shall be in
accordance with the latest revision of IEEE Std. C57.12.00,

EW-2.4.7.2 Technical Requirements

The supplied ESS transformer for Butawanan Energy Storage System shall

meet the following minimum requirements:

ITEM |~~~ DESCRIPTION .. .o

T REQUIREMENTS i

1 | Type of Cooling

ONAN

2 Insulation

Mineral Qil with its
electrical and chemical
characteristics is
compliant with [EC and is

Polychlorinated
Biphenyls (PCB) free
3 I Type Two-winding Transformer
\ Refer to Table specified
4 | Audible Sound Level o EW.2.4728
5 | Vector Group YNd11
6 | Temperature
a. Ambient Temperature 40°C
b. Temperature Rise 85 °C
7 | Winding Connection
.- Wye with Neutral
¢ H-Winding meu nded
¢ X-Winding Delta
8 Insulation Level
a. Nominal Voitage Level, kV
» H-winding 13.8
» X-winding By Supplier
b. Highest Voltage Level, kV
» H-winding 15
«  X-winding By Supplier
¢. Basic insulation level, kV
» H-winding 95
» X-winding By Supplier
9 | Winding Material 100% Copper
10 | Bushing Material Porcelain

11 | % Impedance at Rated kVA

Manufacturer's Data

NATIONAL POWER CORPORATION
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12 | Efficiency
a. At 100% load By Supplier
b. At 75% load By Supplier

13 | Tap Changer No-Load

14 | Taps
a. H-Winding 13.8kV+2x25%
b. X-Winding N/A

. 15 | Transformer L.osses

a. No-Load Loss, W By Supplier
b. Load Loss, W By Supplier

16 | Tolerances

Not more than 10% of the

a. No-Load & Load Loss manufacturer's specified
value
Not more than 6% of the
b. Total Loss manufacturer’s specified
value
+ 10% of the
c. Impedance manufacturer's specified
value
17 | Ground Terminal Connection Sultable for 100 mm?
_ copper conductor
18 | Weight of oil, kg By Supplier
19 | Total Weight, kg (with transformer oif) By Supplier
20 | Test and Experience Requirements
20.1 | Test Requirements?
a. Routine Test fo be performed Yes
b. Certified Design and Routine Test Yes
Reports to be submitted

EW-2.4.7.3 Design Requirements
EW-2.4.7.3.1 Rating

The transformer rating specified in the Technical Data Sheets shali be the basis
of the Supplier's guarantee as to performance and temperature rise. The
ratings indicated are based on actual load requirements at the service and
operating conditions specified herein.

EW-2.4,7.3.2 Voltage

The transformer to be supplied shall be designed to withstand the over voitages
for the duration of voltage excursions which may be expected as a result of full
load rejection of the inverters.

7 Test Report of a licenser instead of the Supplier's Manufacturer shall nof be accepted.
NATIONAL POWER CORPORATION VI-EW-2.0-9
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EW-2.4.7.3.3 Frequency
Frequency for operation shall be 60 Hz,
EW-2.4.7.3.4 Overload Requirement

The overioad rating and operation shall be in accordance with all cyclic loading
duties as specified in IEC 60076-7. The overload capability of any auxiliary
equipment such as bushings, LTC's, CT's, cil expansion tanks, leads, etc. shall

 not be less than the transformer overload rating. If other considerations will

EW.2.4.7.3.5

EW'2.4.7. 3-6

EW-2.4.7.3.7

Ew-2.417 .3.8

limit the overload capability of the transformer, the Supplier shall spacify these
limitations in his proposal.

Short Circuit Withstand Capability

The transformer shall withstand the mechanical and thermal stresses produced
by external short-clrcuit currents specified in JEEE Std. 57.12.00 (latest
revision).

Transformer Loss Evaluation

Depending on the requirement stated in the Technical Data Sheets, the
Supplier is required to fill-in all the information for the transformer losses in the
Technical Data Sheets for the ESS transformer and station service/dry-type
transformer in order for the NPC to fully determine the most cost effective of
the proposed transformer(s) to be supplied considering both cost of losses and
first cost.

The transformer shall be designed for the most economical loss ratio (copper
lossfiron loss) for the application as specified in the Technical Data Sheets for
the transformer.

Impedance and Reactance
The impedance and reactance shall be stated in the Proposal.

Audible Sound Level

Sound levels decibels (dB) at rated voltage and frequency for liquid immersed
ESS transformer shall be as below. The average sound leve! of the transformer
shall not exceed these values when measured in accordance wilh the
conditions outiined in the latest ANSHIEEE C57.12.90 or IEC 60076-10 for oil-
immersed transformers or ANSI/IEEE C57.12.91 or IEC 60726 for dry-type
transformers.

Equivalent Two-winding, kVA Average Sound Level, dB
1-50 48
51-100 51
101-300 55
NATIONAL POWER CORPORATION . VI-EW-2.0-10
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301-500 56
750 57
1000 58
1500 60
2000 61
2500 62
EW-2.4.7.3.9 Tolerances

The transformer shall be designed and manufactured with tolerances n
accordance with applicable ANSI/IEC/IEEE standards.

EW-2.4.7.3.10 Electrical Insulating Oli

EW-24.7.4
EW-2.4.7.41

EW-2.4.7.4.2

The Supplier shall furnish oil with quality suitable as an insulant and coolant for
transformers. The oil shall be new naphthenic based mineral oil mesting the
requirements of the latest ASTM D3487 (Specification of Mineral Insulating Cil
Used in Electrical Apparatus).

Insulating liquid must not contain more than 2PPM of Polychlorinated Biphenyl
(PCB), classified as “PCB free”. The Supplier shall submit a certification from
the manufacturer of the transformer that the transformer oil does not contain
PCB and the laboratory analysis shall be conducted by a DENR-Accredited
Laboratory.

The Suppller shall state the commercial name and specifications of the oll to
be furnished. NPC reserves the right in the future to use any ail which mests
the above specifications and the use of such oil shall not affect the Supplier’s
guarantee.

Design and Construction Features
General

The transformer design, manufacture and assembly shall minimize vibration
and shall prevent damage by inherent vibration and stress during operation,
transportation and short circuits.

Cores

Cores for the transformers shall be constructed of the highest quality, non-
aging high permeability grain oriented silicon steel. The steel shall be in thin
laminations, annealed after cutting and rolled to ensure smooth surface at the
edges.

The laminations must be free from impurities and must receive stress relief
treatment after punching. The laminations shall be accurately flatiened,
especially at the edges and insulated by suitable procedures with long life heat
resistant insulating coat.

NATIONAL POWER CORPORATION VI-EW-2.0-11




BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR
PV-DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI - TECHNICAL SPECIFICATIONS LuzP2321630Sa

CEW-2.4.7.4.3

EW-2.4.7.4.4

Both sides of each sheet shall be insulated with a durable, heat resistant
insulation. The cores shall be held firmly by core clamp and brace to ensure
adequate mechanical strength to support the winding and to withstand without
damage or deformation, the forces, caused by short circuit stresses,
transportation or handling to prevent shifting of the core faminations.

The core shall be solidly grounded to the tank and shall be provided with
approved lifting devices or lifting lugs at suitable points of the core assembly
for core lifting.

Windings

Windings for transformer shall be of the best modemn design of conductor
having constant cross-section and uniform insulation or graded insulation as
required. The coils shall be wound and supporied in a manner to provide
sufficient oil ducts which will be maintained without constriction.

End coils shall have extra insulation. Coils shall be made up, shaped and
braced to provide for expansion and contraction due to temperature changes
in order to avoid abrasion of insulation and provide rigidity to resist movement
and distortion caused by abnormal operating conditions.

Adequate barriers shall be provided between windings and core and between
high and low voltage windings. End coils shall have extra protection against
abnormal line disturbances. Permanent current-carrying joint for splices shall
be welded or brazed, properly formed and finished, and insutated to conform
to the basic insulation.

Winding conductor shall be free from scars, burrs and splinters and shali be
uniformly insulated.

The completed assembly of core and coils shall be vacuum dried, immediately
impregnated and immersed in dry oil. They shall be adequately braced to
withstand ocean shipment, short-circuit forces and earthquakes.

Bushing

All porcelains used in bushing shall be wet process, homogenous, and free
from cavities or other flaws. The glazing shall be uniform in color and free from
blisters, burrs and other defects. All porcelain parts shall be one piece. The
bushings of the same rating shall be interchangeable.

Bushing up o 110 kV BIL shall be porcelain bulk type whereas bushings above
110 kV BIL shall be condenser-type. In the latter case, the bushing shall be
provided with capacitance test tap.

Bushings shall have the continuous current-carrying capacity necessary to
carry the full 65°C temperature rise. The bushings shall also be capable of
carrying overioad currents as required by EW-2.4.7.3.4

The terminal pads shall be of high conductivity bronze or copper and shall be
plated with hot flowed electro silver or electro-tin. Whenever a larger terminal
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EW-2.4.7.4.5

EW-2.4.7.4.6

EW-2.4.74.7

pad is required for higher current rating, the mounting holes shail conform to
NEMA Standards.

The HV and LV terminations of the ESS transformer shall be fitted with suitable
insulating shroud. The insulating shrouds shall be manufactured through dip
moulding pracess and shall be made from flexible polyvinyl chloride (PVC)
material, suitable for low voltage to high voltage applications. The insulating
shroud shall be flame retardant, conforming with the UL 84 Standards. They
shall be type tested for electric strength in accordance with IEC 60243-1 or
approved equivalent standards.

Gasket

Gaskets shall be unaffected by hot insulating gil, retain their resiliency during
the life of the associated equipment, and be unaffected by weather while
maintaining oil and gas tightness. Nitrile rubber gaskets are acceptable.
Gaskets of neoprene and/or any kind of impregnated/bonded cork or cork only
are not acceptable. Gasket flanges shall have grooves or metal stops to
prevent aver compression of gaskets. All bolted transformer tank or accessory
openings shall be gasketed.

Tank

The transformers shail be housed in a steel tank with ali permanent joints
molded, backed up by a sturdy steel! structure as required to obtain the desired
rigidity and strength. The material shall be of high grade steel plate having
good welding qualities. All seams, flanges, lifting and jacking lugs, braces and
other parts attached to the tank shall be welded. No rivets shall be used. The
cover shall be boited type. The tank shall be able to withstand an internal
pressure with oil at operating level.

All epenings such as joint between the case and cover, bushings insulation
mountings, etc., shall have welded on flanges to provide gaskets surfaces and
allow for bolt holes. No bolts shall pass to the inside of the case and cover.
Flanges shall have gaskets which will remain oil-tight and will not deteriorate
under severe condltions. The tank with radiator fitted shall be tested for leaks
before painting.

Radlators

Radiators, if to be provided, shall be bolted to the maln transformer tank and
readily detachable. Isolation valves shall be fitted to the tank to permit radiator
removal without draining the main tank. Separate filiing plugs, air bleed plugs
and drain plugs shall be fitted to each radiator section. Radiators shalt be
galvanized externaliy prior to etching and painting. Particular attention shall be
given fo their internal cleaning and painting to ensure that the radiators arrive
in a serviceable condition, All radiators shall be completely sealed with
blanking plates and neoprene seals for transport. They shall be thoroughly
dried before shipment.
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EW-2.4.7.4.8 Hardware

EW‘2.4.7-5

Ew'2 .4.7-6

All energized hardware, i.e., bolts, nuts and washers shail be made of tinned
copper alloy material such as silicon bronze or equivalent. All other hardware
shall be hot-dip galvanized.

Fittings and Accessories
The following transformer accessories shall be included:

a) HV Bushing

b) Oil Leve! Indicator

c) Oil Sampling Piug

d) Qil Drain Valve

e) Qil Temperature Indicator
f) Pressure Relief Valve

g) Lifting Lugs

h) Anchor Bolts

i) Earthing Terminals

)] HV/LV Insulating Shroud

Equipment and Marking

The transformer shall be provided with a stainless steel nameplate in
accordance with the fatest standard of IEC60076-1, fitted in a visible position
showing the information indicated below. The entries on the plate shall be
indelibly marked.

a) Kind of transformer

b) Number of this standard

c) Manufacturer's name

d) Manufacturer's serial number

e) Year of manufacture

f) Number of phases

a) Rated power {in kVA or MVA)

h) Rated frequency {in Hz)

i) Rated voltages (in V or kV} and tapping range
i) Rated currents {in A or kA})

k) Connection symbol

1) Short circuit impedance {in %Z2)

m) Type of cooling {i.e., OA, ONAN, etc.)
n) Insulation voltage (withstand voitages)
0) insulating liquid

p) Temperature rise (in °C)

qa) Total mass, kg

r} Mass of insulating oil

The minimum recommended dielectric strength of oil filling the transformer
shall also be engraved on this plate. The rating plate and any other instructions
or designations shall be in the English language.
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EW-2.4.7.7

EW-2.4.7.8

EW'2-4.7 » a- 1

EW'z .4-7.802

EW.2.4.7.8.3

EW-2.4.7.8.4

Standard and Common Tools

The Manufacturer of transformer shali provide standard/common tools for use
in the installation/maintenance of transformer.

Tests

All tests shall be performed as per latest revision of ANS] C57.12.90 Factory
Test shall include, but not limited to the following:

Routine Test

1. Ratio, Polarity and Phase Relation Test

2. No Load Losses and Excitation Current at rated Voitage and Frequency
3. Induced Potential Test {Low-frequency Dielectric Test)

4, Mechanical (Leak Test)

Design Test

1. Winding Resistance Measurement Test

2, Impedance Voltage and Load Loss Measurement

3. Temperature Rise

4, Lightning Impulse

5. Audible Sound Level

6. Mechanical (Lifting & Moving Devices, Pressure Test)
Miscellaneous Test

1. Insulation Power Factor

2, Insulation Resistance

3. Short Circuit Capability
Site Test

The Supplier shall perform all tests specified by the equipment Manufacturer,
applicable standards and as necessary to verify the proper operation of the
equipment in the presence of NPC representatives.

Check level and alignment of the installed transformer:
Check tightness of connections and fastenings;

Check proper grounding;

Check oil level monitors, nameplate, vent plugs;
Check wire and cable connections;

Check cable glands and entrance; and

Check on the proper installation of transformer accessories.
Winding resistance

Insulation Resistance

Transformer Tums Ratio

Dielectric Test

Insulation Power Factor or Dissipation Factor

CONOT A WN

- o -
NPy
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EW-2.4.7.9

Failure to Meet Guarantees

Depending on the requirement stated in the Technical Data Sheets, the
transformer will be tested for compliance with the Manufacturer’s guaranteed
losses. If the transformer losses, as determined by test, at rated voltage,
frequency and 100% rated kVA exceed the guaranteed total losses, the excess
in losses shall be evaluated at the following rated cost and the resulting amount
shall be deducted from the contract price.

S = 2[{Nii) (Nuw= Nig) + {Lo) {Lum - Lig)]
Where:
S =  Amount to be deducted from the Contract Price

N - Price in Php/Watt for the no-load losses as stated in the
kL Technical Data Sheets :

N = Measured no-load losses expressed in Watt

Ne = Guaranteed no-load losses as stated on the Technical Data

Sheets

L = Price in Php/Watt for the load losses as stated in the Technical
Data Sheets

L = Measured load losses expressed in Watt
Lis

Guaranteed load losses as stated on the Taechnical Data Sheets

- When the excess of the fotal losses reaches five percent (5%), NPC shall
have the right to reject the transformer for which such excess is verified
during the factory acceptance test.

Successful Bidder shall promptly provide NPC one (1) original and three (3)
certified copies of all test data and reports on the transformer.

EW-2.4.7.10 Data and Documentation Requirements
The following documents shall be submitted after award of contract for NPC's
review and approval prior to procurement and Installation of the supplied
equipment and materlals:
1. Outline drawings of transformer and accessories showing the
following:
a) General Dimensional Drawing
b) Sectional Drawing
c) Nameplate Drawing
d) Marshaling box with connection diagram
2. Description and instructions covering the installation, operation and
maintenance of the transformer and accessories;
3. Duly signed Routine Test Results; and
NATIONAL POWER CORPORATION VI-EW-2.0-16
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EW-2.5

EW.2.6
EW-2.6.1

EW-2.6.2

Ew-2.7

4. Field Test to be Performed and Certified Test and Inspection Reports
duly signed and witnessed by NPC representative

Warranty

The ESS including but not limited to the Battery Management System, Battery
Modules/Batteries, Power Conversion System({s)/Battery Inverter, ESS Control
System/ESS controller, and ESS transformer shall have a minimum warranty
of five (5) years. This warranty shall be covered by a back-te-back warranty
arrangement with the manufacturer. The supplier shall submit its warranty
agreement with the manufacturer that stipulates the scope and responsibilities
of each party. Both parties (bidder and manufacturer) shall be equally and
sevarally liable for failure of sither party to perform warranty obligations.

Batieries shall be tested at least once a year {or as the need arises) to
ascertain the usable energy of the ESS within the warranty period. If at any
time during the warranty period the ESS fails to deliver the raquired usable
energy, the supplie/manufacturer shall repalr or replace the defective
components to ensure the required performance standards are met. All costs
associated with the warranty shall be to the account of the supplier/
manufacturer.

Track Record
ESS Manufacturer

Manufacturer of the ESS should have current {working) install base of more
than 1MW. Bidder shali provide a list of reference project(s) with contact details
for verification purposes. (fill-out form in Section VI — Technical Specifications
~ Part Il Technical Data Sheet — Annex D).

Battery Manufacturer

Manufacturer of the batteries should be ISO 8001/14001 certified and have at
least five years of experience in production of Li-ion cells as given by EW-2.4.2
(c). Offered battery model must have a current (working) install base of at least
1MWh. Bidder shall provide a list of reference project(s) with contact details for
verification purposes. (fill-out form in Section VI — Technical Specifications —
Part |l Technical Data Sheet — Annex E)

Measurement of Payment

Measurement of payment for all electrical works shall be based on the bid price
of each item as shown in the Schedule of Requirements — Electrical Works,
Secfion Vi of the Bid Document. The cost of each item shall cover all works
required and described in the pertinent provisions of the specifications.
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SECTION Vi

PART I-TECHNICAL
SPECIFICATIONS

ELECTRICAL WORKS

EW 3.0 - POWER AND ENERGY
MANAGEMENT SYSTEM
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EW-3.0

EW-3.1

EW-3.2

PART | - TECHNICAL SPECIFICATIONS
EW ~ ELECTRICAL WORKS

POWER AND ENERGY MANAGEMENT SYSTEM
General

This part specifies the minimum requirements for the design, manufacture,
factory wiring, programming, transport, delivery, installation, testing and
commissioning of the Power and Energy Management System (PEMS), It shall
be able to monitor, supervise and cantrol the gensets, solar PV plant, ESS and
plant auxiliaries/finstrumentation, All materials and parls which are not
specifically mentioned herein but are necessary for the proper installation,
assembly and operation of the equipment shall be furnished at no additional
cost to NPC.

The Supplier shall have the complete system responsibility for the proper
design and functioning of the system from manufacture until system
acceptance. All the system engineering software and on-line system shall be
supplied whether specifically detailed herein or not. It is not NPC's intent to
specify all the technical requirements nor to set forth those requirements
adequatsly covered by applicable codes and standards. Adherence to all
applicable codes and standards is required. The Supplier shail furnish high
quality equipment meeting the requirements of this specification and industry
standards.

The system shall provide reliable and timely information data and contro}
functions required for efficient operation of the hybrid power plant. The required
system shall have the operational speed, computing power, adequate
input/output storage capacity and self-diagnostic/analysis capability to meet
the requirements as detailed in this specification.

Technical Requirements

The PEMS covered by this specification shall include all equipment including
software necessary for secure and reliable operation of the whole system. The
system shall consider provisions for future expansion of the plant capacity.

The proposed PEMS shall be composed of but not fimited to the following
subsystems:

a) Hybrid Controller is the main controller and shall communicate
and interface with the other controllers.

b} Genset Controller is an automatic controller that has all
necessary functions for control and protection of generator sets.

c) Solar/PV Controller controls and manages the output and
operation of Solar/PV inveriers.

NATIONAL POWER CORPORATION . VI-EW-3.0-1
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d) ESS Control System (ECS) / ESS controtler supervises the
operation of the Battery Management System (BMS}) and Power
Conversion System (PCS).

a) Data Logger is primarily for the purpose of storing data of the
entire grid’s operation and maintenance, especially of the string
inverter(s) through Solar/PV Controlier.

Design Requirements

1.

The PEMS shall be an automated/programmable Hybrid Plant
Management System with pre-configured settings for hybrid system. It
shalt not require specialized programming knowledge or skitls to set or
modify desired operating conditions. [t shalt be composed of a hybrid
controller, genset controller(s), solar/PV controller, and energy storage
system controller.

The hybrid controfler installed inside the Diesel Power Plant Control
Room shall interface and communicate with the gensset controller(s),
solar/PV controller and the ESS controfler. The Hybrid controller shall
communicate with and store data in the Data Logger. The Hybrid
controller shall allow remote accassing of the data stored in the data
legger thru the Human Machine Interface (HM).

The PEMS shall be responsible for the dispatch of the Solar PV Plant,
Diesel Generators and the ESS. Dispatch sirategy shall maximize PV
penetration. Under the condition of protecting the gensets, the
available irradiation and load demand, the PEMS shall optimize the
generated power of the solar plant while considering the constraints
(e.g., individual minimum genset loading, genset availability, SoC of
the ESS) and shall regulate and stabilize the grid by dispatching the
ESS and/or available compatible genset.

PEMS shall have the capability to export operating data, Including
faults and other abnormal conditions to an external media for review
and archive purposes.

The PEMS shall perform the following functionalities but not limited to
the list below:

a) Scheduling and Dispatching

b) Start/stop of Diese! Generator(s) and ESS

c) Engine Ramp Up/Down Control

d) Generator Breaker Open/Close Contro}

e) Diesel Generator Parallel Operation/Synchronization
f) Visual and Audible Alarm System

9) Control of Solar Photovoltaic Array/finverters

h) High level control of ESS functions {i.e., charging, discharging)
i} Automatic Fail over Features/ System Redundancy.
B Data Logging / Event Recording

k) Load Balancing and Distribution

1) Database Management

m) Metering Instrument

n) Voltage and Frequency Regulation

NATIONAL POWER CORPORATION VI-EW-3.0-2
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6. The PEMS shall alsc have the capability to display and store the
following information in real time or other user configurable time
periods:

a) Total system demand in kW & in kVAr

b} Energy oufput in kWh

c) System voltage, frequency, and power factor.

d) Power/Energy output and operating status of all generating
units including the Solar PV Array and the ESS in kW and kWh

e) Alarms for faults and other abnormal operating conditions for
the Generator sets, Solar PV plant and ESS for Generating
units, ESS and Solar PV plant.

7. The PEMS shall be able to monitor the entire grid through the HMI. For
the manual control mode of the plant, a control panei shall be provided.
The panel shall be capable of start and stop sequence and emergency
shut down. Further, in certain case, hardwired controls are provided to
ensure grid safety and/or operability in the event of PEMS failure.

8. The Supplier shall be responsible for preparation of programs and
turning over the complete operational system to NPC. The Supplier's
configuration responsibilities shall include, but not limited to the
following functions: all plant control system functions, equipment
safety, protection, man-machine interface functions, operator training
for setting parameters and overall system configuration and testing.
Configuration of settings for each and between functional controllers
shall be made and tested by the Supplier/Manufacturer at their
facilities. Any modification(s) done by the Supplier to the system default
setlings of the new controller(s}) shall inform NPC in writing.

9, The system shall be designed to monitor and diagnose its own
performance. The PEMS shall prompt alerts to notify the operator of
any equipment and/or sub-systems with abnormalities/errors. The
monitoring and diagnostic functionality shall cover, but not limited to
the following peripheral failure, /O failure, peripheral memory error,
main memory error, CPU failure, scan overruns, controller errors, loss
of communication.

10.  The Supplier shall provide all hardware and cabling necessary to
provide redundant, fail-safe communications between the subsystems
of the PEMS. Failure of any compaonent in the system shall not cause
loss of control of more than one component in the system and must not
cause a total system failure,

EW-3.3 Butawanan Diesel Power Plant Genset Controller Data
Unit / Rated Make and Model Remarks
Capacity
Unit 1 / 30kW ] On-going
Installation
Unit 2 / 50kW ] On-going
Installation
NATIONAL POWER CORPORATION VI-EW-3.0-3
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EW-3.4 Scope of Waorks

a) The supplier shall provide at least two {2) units of genset controtlers,
one (1) unit ESS controller, one (1) unit Solar/PV controller and
one (1) hybrid controller!. The supplied controllers shall be brand
new and able to interface with each other, The genset controllers
shall be of the same brand/manufacturer and model.

b) The communication interface and protocol within the PEMS (Hybrid,
ESS, Genset and Solar/PV Controllers) shall be well-established
depending on the preference of the Supplier/Manufacturer o function
as designed ensuring proper connectivity and reliable transfer of
datafinformation (i.e., command, atarm, status, etc.). The connection
between these controllers shall not cause any malfunction for the safe
and continuous operation of the power plant. The same shall apply for
the communication between the ECS/ESS controiler and the ESS
(PEMS and BMS).

c) The communication interface and protocol between the existing
genset controller and the supplied genset controller shall be well-
established depending on the preference of the Supplier. Howsver, the
Supplier shall ensure that the connection provides reliable transfer of
information {data, command, etc.) and that the connection between
these controllers shall not cause any malfunction to the safe operation
of the gensets. The use of appropriate converters and/or relays is
allowed between these devices if necessary.

d) The communication interface and protocol between each inverter and
the Solar/PV controller shall utiize Modbus TCP. The use of |
alternative communication protocols with appropriate converters andfor
gateways may be allowed subject to the approval of NPC. Necessary
converters and/or gateway devices shall be supplied to ensure safe and
reliable transfer of information.

e) The supplier shall provide all necessary converters and other
appurtenances and accessories to ensure the reliability of the
communication between these devices and compenents. The supplier
shall ensure that the converters shall not cause any lag time when
transforming the signals given to and from the equipment. Refer to
figure 1 in this section.

f) The communication link between the Solar PV Plant and the PEMS
shall utilize copper wires used to transfer data only. Refer to EW-
3.5 Communication Interface and Monitoring System, [tem c¢)
Cammunication Cable for specifications.

0) The PEMS shall have control and remote monitoring functionalities that
is accessible locally (within the power plant) and remotely through
computer or mobile phones (via intemet/GPRS).

h} The PEMS shall be modular, expandable, and flexible to accommodate
potential expansion of ESS, additional PV armays (inverters) and
additional gensets without the need of special programming skills.

1 The Supplier may opt not to furnish Hybrid Controller when using CAN communication protocot
between PEMS conirollers (multi-master structure).

NATIONAL POWER CORPORATION VI-EW-3.0-4
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)

k)

p)

These additional components for future expansion purposes projects
can be from different manufacturers and can have different brands and
models compared to the existing NPC components and the selected
components of the Supplier. The PEMS shall be able to reliably
communicate to such independent components.

Supplier shall provide all necessary cables, connectors, interfaces,
software, licenses and other equipment and devices to ensure
interoperability of all components of the entire power plant.

The supplier, with minimum configuration as possible, shall install and
integrate the supplied controllers to the existing confrols of gensets to
take-over the following functionalifies, except that the protection system
shall remain and under the supervision of existing genset controller{s):

1. Start and Stop of Genset

2. Engine Ramp Up/Down Control

3. Generator Breaker Open/Close Controt
4. Synchronization

If major configuration is unavoidable {o ensure the performance of the
required functionalities and may potentially void the existing warranty,
the supplier shall submit an explanation of the reasons and ramification
of the change to NPC for approvalfconsideration.

In the case that the genset(s) is/are no longer covered by any kind of
warranty, the replacement of the existing controller(s) by the new
controller(s) maybe permitted provided that it will not degrade the
performance and cause any malfunction to the equipment. The
Supplier shall seek clearance in writing to NPC prior to taking any action
for this specific work item.

Notwithstanding the above, the supplier shall ensure that any changes
will not affect the proper aperation of the gensets.

The supplier shall include in the training the integration and installation
including trouble shooting of all the controllers associated to PEMS.

The supplier shall provide two {2) complete units/sets of Human
Machine Interface {HMI) of the same brand and model. One (1) unit/set

shall be installed inside the ESS and the other unit/set inside the contro!
room.

The HMI shall have adequate security features to prevent accidental
and unauthorized modification of operating parameters.

Bidder shall inspect the existing power plant to determine the full extent
of the project. Integration methodology shall be submitted together with
the proposal(s) for approval of NPC during contract implementation.

All other works necessary but not specifically mentioned and detailed in
the scope of works shall be done for the complete, safe, and reliable
operation of the Power and Energy Management System (PEMS),

The contraflers to be used in PEMS shall have a track record that
indicates the exact make and model being offered are used for at least
three (3) Hybrid Systems that are currently working and are in actuaj

NATIONAL POWER CORPORATION VI-EW-3.0-5
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operation {fill-out form in Section Vi — Technical Specifications = Part 11
Technical Data Sheet — Annex F).
EW-3.5 Communication Interface and Monitoring System

a) Communication Interface

1.

The communication link shall be able to support real time data
logging, event logging, supervisory control, operational modes
and set point editing. '

it shall have appropriate communication interfaces to be
provided by the Supplier between various units installed at
different locations that report data for power generated on
demand with options for hourly, daily, monthly, and yearly data.

The appropriate communication interface to be installed in the
solar PV plant shall be properly connected. Also, the
appropriate communication interface for the PEMS/PV
Controiler shall be installed at the DPP Control Room. These
interfaces together with their auxiliaries and the communication
cable shall provide' reliable two-way communication between
the inverters and the Solar/PV controller or the PEMS,

The communication link between the SPP/PV Controller and
PEMS shall be robust technology over a copper wire dedicated
for two-way data communication only.

b) Control System

1.

The Solar PV Plant shall be designed as grid-interactive system
with line protection and fail-safe system. It shall be equipped
with all necessary instrumentation {o provide adeqguate
monitering and -control of the system under all operating
conditions.

The Supplier shall provide Solar PV Plant monitoring system.
The monitoring system shall have a data logging capability to
record major operating parameter (i.e., kW, kWh, V, A, pf,
frequency, ete.)

c) Communication Cables

1.

Control cables of adequaté size, impedance and insulation shall
be required for. establishing communication and control
between equipment.

All communication cables shall be marked accordingly, or color
coded depending on application and/or connection.

Connection of cables shall follow the standard/acceptable
colors for the ease of installation and maintenance purposes.
Ethernet cables shall follow the color coding for connections as
well as other communication cables, as applicable.

NATIONAL POWER CORPORATION
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4, All cables, in general, shail conform to IS-1554 part 1; ISO/IEC
11801 and other retevant standards.
5. The controt cables shall be appropriate for its intended fields of

application ensuring maximum performance and of the following
specifications but not limited to the following:

a. RS-485 cables shall be heavy duty or for industrial use,
stranded copper conductor, polyethylene insulated with
a minimum of 90% shielding coverage of braid or a
combination of braid-foil shielding materials for
maximum performance. Likewise, it shall be Flame
Retardant Low Smoke (FRLS) PVS type jacketed. it
shall be multi-conductor, multi-pair with low capacitance.

b. Ethemet cables shall be capable to support different
applications. lts construction shall be muiti-conductor,
multi-pair shielded twisted pairs of stranded copper
conductors with polyethylene insulation. The outer
jacket material shall be flame retardant PVC material.

d) Data Monitoring

1.

The data monitoring system shall include both Data
Management Monitoring System and Weather Observation
System which shall have one-collecting device with a display
monitor which is capable of monitoring and controlling the solar
farm parameters such as PV array energy production, actual
AC/DC voltages and currents at inputs and outputs of the
inverters, daily and accumuiated energy generated, climate
conditions and faults in the SPV system, at solar plant site.

The system shall also have the capability for calculating the
average of the data collected every hour, day and month.

Foliowing parameters shall be measured and stored
continuously:

Solar module temperature/s
Ambient temperature

Solar irradiation/insotation

Wind speed

DC current and voitages

Power output of the solar arrays
Power output of gensets

Power plant load

User selectable time period of cumulative energy
production for PV array

System faults

. Any other parameter considered necessary for the SPV
system based on prudent practice

NATIONAL POWER CORPORATION
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4, For solar irradiance monitoring, Class | or better integrating
pyranometer shall be provided, with the sensor mounted in the
plane of the SPV array.

5. Data Logger shall record these parameters for study of various
environmental and grid parameters on energy generated by the
sofar PV system.

EW-3.6 PEMS and Communication Architectural Diagram

The PEMS and Communication architecture shall be as presented below.
However, the Supplier may offer similar or equivalent system architecture
subject to NPC's review and approval.

- Power and Encrgy Manaoement System
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Figure 1: PEMS and Communication Diagram

EW-3.7 Warranty

The PEMS, including all its components, shall have a minimum warranty of five
(5) years. This warranty shall be covered by a back-to-back warranty
arrangement with the manufacturer. The supplier shall submit its warranty
agreement with the manufacturer that stipulates the scope and responsibilities
of each party. Both parlies (bidder and manufacturer) shall be equally and
severally liable for the failure of either parly to perfonm warranty obligations.

EW-3.8 Measurement of Payment

Measurement of payment for all electrical works shall be based on the bid price
of each item as shown in the Schedule of Requirements — Electrical Works,
Section VI of the Bid Document. The cost of each item shall cover alt works
required and described in the pertinent provisions of the specifications.

NATIONAL POWER CORPORATION VI-EW.3.0-8
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EW-4.0
EW-4.1

EW-4.1.1

PART | — TECHNICAL SPECIFICATIONS
EW - ELECTRICAL WORKS

GROUNDING SYSTEM
General

This specification covers the technical and associated requirements for the
entire grounding system of the Solar PV Plant, required to protect people and
equipment, to reduce electromagnetic interference (EMI) and to allow safe
service and maintenance of the installations. The grounding system includes
all major and minor equipment such as PV modules, mounting structures,
inverters, AC box, DC boxes, transformer and protection panel, ground rods,
etc. and connections. .

All materials and parts which are not specifically mentioned hersin but are
necessary for the safety of operating persennel and safe operation of the plant
shall be furnished and determined by the Supplier at no additional cost to NPC.

Technical Characteristics and Requirements

The ruling criteria in the design of the grounding grid shall be the safety of
personnel and the proper operation of the electrical equipment during normal
operation and during transient disturbances such as short circuits in the electric
power system and during lightning discharges. The grounding system shall
meet the following minimum requirements:

and type)

ITEM DESCRIPTION REQUIREMENTS
Grounding Design Criteria
1 Fault duration, sec. 3
2 Total fault level (line to 8
ground}, kA
3 Grounding connection
(exothermic, compression, Exothermic
etc.)
4 Grid conductor (specify size > 100 mm? stranded copper

conductor (bare)

Bonding Conductoer (riser)

a. All major equipment such
as inverter, transformer,

> 100 mm? stranded copper
conductor with 1.2 kV PVC

ESS, elc. Insulation
b. For motors/pumps rated > 50 mm? stranded copper
30kW and above, CT/PT, conductor with 1.2 kV PVC
FDS, LA, etc. Insulation
¢. For motors/pumps rated
below wk\Ap!, p‘:arimeter 2 22 mm’ s*!"’“d"d copper
lighting and fence conductor with 1.2 kV PVC
Insulation

earthing

NATIONAL POWER CORPORATION
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6 Burial depth of grid conductor 0.6
below flnished grade, m )

7 Ground mat design resistance -5 Ohms {(max.)

8 Permissible temperature rise 100
of grid copper conductor, °C

9 Ground Red
a. Type Copper rod
b. Diameter, mm > 19 mm
c. _Length/section, m >3m

10 Resistivity of crushed rock, 3000
(wet) Ohmmeter

1 Approximate area of
plant/switchyard to be Refer to Bid Drawings
covered by the ground grid

12 Soil resistivity (for o
calculation), ohmmeter By Supphler

| Lightning Protection
1 Manufacturer By Supplier
2 Place of Manufacture By Supplier
| Lightning Rod
1 Material Copper
2 Length, mm 2000
.3 Minimum Diameter, mm 16
Down Conductor

1 Type Insutated Copper Conductor

2 Minimum Cross-Section
Area 50 mm?

3 QCverall Diameter, mm By Supplier

The Supplier shall carry out earth resistivity measurement for the plant site.
Based on the result of this measurement and the system parameter, the
appropriate design and the calculation will be determined whether
impermissible touch and step voltages occur at any place inside plant area and
at any place 10 m outside of the plant boundary line which may be endangered.
These calculations will decide on the provisions for grounding to be made with
the relevant part of the civil works related to foundations. If the calculations
praved after the application of all engineering possibility that touch and step
voltages are still higher than pemitted and consequently the Supplier managed
to dasign the earthing and grounding grid in such a way to obtain the lowest
touch and step voltage value, all documents including limitation and justification
shall be provided to NPC for approval.

Ifin case the actual measured resistance of the Supplier-designed and installed
ground grid is higher than specified in this section, the Supptier shall install, at
no extra cost to the NPC, additional grounding rods, mats, grounding

! Design of grounding system is responsibility of Supplier including measurement of actual soil

rasistivity.
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electrodes, etc., until the field-measured resistance is equal to or less than the
specified value.

The ground grid shall be composed of a system of copper conductors buried
approximately 60 cm. beneath the surface of the earth, excluding crushed rock
surfacing. Driven ground rods shall be installed at regular intervals and
connected to the grounding conductor at grid nodes. A minimum of four (4) of
the specified ground rods must be installed (one at each corner of the ground
grid). The Supplier shali determine the spacing of ground grid conductors and
the total number and location of ground rods and their lengths (single or two or
more coupled sections).

EW-4.1.2 Lightning Rod and Support

The lightning rod shall be copper-covered steel of circular cross section, with a
nominal diameter of 16 mm and a nominal length of 2 meters.

The air terminal (lightning rod) shall be [ocated at the highest point of the facility
to capture the lightning strike to a preferred point, so that the discharge current
can be safely directed via the down conductor to the grounding system. The
lightning rod support shall consist of a minimum of 3.0 meters of galvanized
iron piping mast. The Supplier shall give technical details of the protection
including mounting and installation details for approval,

EW-4.1.3 Lightning Down Conductor

The down conductor will provide a low impedance path from the air termination
to the ground system so that the lightning current can be safely conducted to
earth, without the development of excessively large voltages.

The lightning down conductor shall be made of electrical grade copper, with a
minimum cross-sectional equivalent to 55 mm?2 The conductor shall consist of
helically copper strands bound by a semiconductor cross-fiinked polyethylene
and an outer PVC jacket.

In order to reduce the possibility of dangerous sparking (side-flashing), the
down conductor route(s) should be as direct as possible with no sharp bends
or stress points where the inductance, and hence impedance, is increased
under impulse conditions. The down conductor should not be subject to bends
of less than 0.5-meter radius and shall be secured to the structure by approved
metailic fastening at least every 2.0 meters.

EW-41.4  Grounding Cables

Grounding cables shall be copper conductor of soft drawn or hard drawn
concentric stranding bare copper conductor in accordance with the latest
revision of ASTM B3 and manufactured in accordance with ASTM Specification
B8 (class B).

EW-4.1.5 Ground Rods

The ground rod shali be copper-covered steel of circular cross section, with a
nominal diameter of 19 mm and a nominal length of 3 meters.
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Each ground rod shall have a conical swaged point at one end and shall have
a continuous smooth copper covering of at least 0.254 mm thickness molten-
weldad or copper bonded (electro-deposit) to a steel core. The copper clad or
pressed type will not be accepted. .

EW-4.1.6 Exothermic Welding Materials

The Supplier shall supply exothemmic welding materials for cable-to-cable,
cable-to-ground rod and cable-to-steel structure grounding connections. These
materials shall be Cadweld or approved equal. The Supplier should submit
detailed information describing the proposed process.

EW-4.1.7 Crounding Hardware

Terminal Lugs

Terminal lugs shall be one hole, sacket type, rounded edge lug, cast of high
strength corrosion resistant copper alloy. Machine screws, nuts, and washers
used with the lugs shall be bronze.

EW-4.1.8 Steel Structure Grounding

All generating plant metal parts such as structures, equipment, cable trays,
fence, etc. shall be connected to the ground grid by suitable ground
connections.

If there is any possibility for a conductor to fall down on a steel structure, this
structure must be connected to the grid with a connection able to sustain the
earth fault current,

EW-4.1.9 Equipment Earthing
Transformer Earthing

The transformer shall be earthed at two points diagonally opposite each other.
These connections shall be made from two different points of the earthing grid.

Lightning Arrester

Lightning arresters shall be connected to the earthing grid with 50 mm?
stranded copper conductor with 1.2kV PVC Insulation.

Power Cables

The lead sheath or armor (shield) of the MV power cables, if to be provided,
shall be earthed by connecting a flexible braid to the shield. This shall be done
at both ends of each cable. Cable end boxes shall be earthed with copper cable
connection on one of the mounting bolts.

Lighting Poles

Pales for lighting shall be connected to the earthing grid with 22 mm? stranded
copper conductor with 1.2kV PVC Insulation (one connection for each pole).
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Other Metallic Structures

Other types of metal structures within the diesel / solar PV piant area, not
mentioned thereto, shall be connected to the earthing grid.

Major equipment shall be equipped with at least two (2) terminals or suitable
grounding pads of adequate size to accommodate at least two fixing screws for
proper connection to the earthing system.

EW-4.1.10  Building Earthing

Generally, each electrical device inside the confrol building/room must be
equipped with an earthing screw of sufficient diameter for connection to the
earthing system. The same applies to all metallic parts such as panels, etc.
which are effectively connected by earth conductors.

Control panels and desks, switchboards, etc. consisting of several individuat
sections or compartments shall each be connected to a common tinned copper
earth bar unless all pansls are solidly welded together, or other approved
means are applied ensuring solid earthing connections. In such a case,
provisions for earthing must be made at one end at least.

EW-4.1.11  Fence Earthing

Steel fences around the switchyard or station shall be connected to the earthing
system at appropriate connection point along the fence and at all corners and
gate posts.

EW-4.1.12 Pipe Earthing
All piping shall be earthed at all service points in an approved manner.

The conceptual design of the grounding system based on the specified
conditions shall be referred to the bid drawing.

The supply shall include special tools, kits and expandable materials necessary
to weld the grid joints and ground rod connections by exothemmic process,
including reasonable waste to be expected during installations. Standard
grounding connectors shall be fixed to metal frames by means of boited clamps.

EW-4.1.13  Cable Tray Earthing

Cable trays and ladders shall be connected to the earthing system at every ten
{10} meters interval.

EW-4.1.14 Ground Rods

Ground rods shall be driven to a depth such that the top of each rod is at the
same elevation as the ground grid and shall be bonded to the ground grid
conductors by suitable exothermic connections,
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EW-.4.2 Measurement of Payment

Measurement of payment for all electrical works shall be based on the bid price
of each item as shown in the Schedule of Requirements — Electrical Works,
Section VI of the Bid Document. The cost of each item shall cover all works
required and describad in the pertinent provisions of the specifications.
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PART | - TECHNICAL SPECIFICATION

EW — ELECTRICAL WORKS
EW - 5.0 —~ TAKE-OFF STRUCTURE ACCESSORIES
AND APPURTENANCES
TABLE OF CONTENTS
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PART | — TECHNICAL SPECIFICATIONS
EW - ELECTRICAL WORKS

EW-5.0 TAKE-OFF STRUCTURE ACCESSORIES AND APPURTENANCES
EW-5.1 General

This specification covers the furnishing of all labor, materials, equipment, tools
and other incidentals for the installation of take — off structure accessories and
appurtenances for Butawanan Island Solar PV Plant.

All equipment and materials which the Supplier shall supply and install shall be
new and unused. They shall be suitable for their intended purpose complying
with all applicable regulations, quality and dimension standards.

EW-5.2 Scope of Work

In accordance with the specification contained in this section and as shown on
the bid drawings, the works and services to be performed by the successful
bidder shalt essentially consist of but not limited to the following:

a) Supply, installation and test of medium voltage power cables
and conduit complete with appurtenances and accessories;

b) Supply, Installation and Test of 15kV Fuse Disconnect Switches
with Lightning Arrester Combination;

c) Supply, Installation and Test of Grounding System;
d) Supply, Installation and Test of Lightning Protection System;

e) All other works and services including those not specifically
detailed herein but are required for the complete, safe and
reliable operation of the project.

The Supplier shall perform the entire quantity of work necessary to complete
the installation of the take-off structure accessories and appurtenances at the
Contract Unit Price, be it more or less than the quantity herein estimated.

itis not NPC's intent to specify all technical requirements nor to set forth those
requirements adequately covered by applicable codes and standards. The
Supplier shall fumnish high quality equipment meeting the requirements of the
specification and industry standards,

EW-5.3 Codes and Standards

All equipment covered by this specification shall be designed, manufactured,
assembled and tested in accordance with, but not limited to, the latest issues
of applicable ASTM, AWS, AZi, ASCE, ISO or equivalent standards, including
all addenda, in effect at time or purchase order unless otherwise stated in this
specification.
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Power, Control and Instrumentation Cable

This specification covers the technical and associated requirements of power,
control and instrumentation cables, and medium voltage power cable for use in
switchyards.

Ali cables shall be designed to withstand the short-circuit condition and voltage
drop of 3% (max.).

Technical Characteristics and Requirements

The cables to be supplied shall have insulation levels able to withstand any
voltage surges which are normally expected to occur in the power system in
which the cable is to be used, due to switching operations, sudden load
variations, faults, etc, The medium voltage XLPE power cable and the 600V
power, control and instrumentation cable to be supplied shall be compliant to
ICEA S-66-524 or IEC 60502-2 and UL 83, PNS 35, ICEA S-73-532
specification and requirements of PEC respectively.

The cables shall be selected to withstand without distress any short-circuit
cutrents in the conductor and sheath related to the existing fault levels.

The cables and its accessories shall be manufactured to fulfil the requirements
when operating with full load or at any load factor.

The power cables shall meet the following minimum requirements:

ITEM |-~ DESCRIPTION. - |~ . REQUIREMENTS %~

1 Conductor Shape

| Circular Stranded Wire

2 Conductor Material

Annealed Copper

3 insulation -

a. Material

Cross-linked polysthylene (XLPE)

b. Thickness, mm

>45

4 | Outer covering/Jacket

a. Material

PVC Sheath Jacketing

b. Thickness, mm

Manufacturer's Data

Required

¢. Termite Protection

Yes

5 | Shielded

Yes

a. Type of Shielding

Copper Tape Screen

Binder Tape

6 Provided with Filler and

Yes

EW-5.4.2 Insulation

Insulation shall be of the type specified in the Technical Data Sheets.
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EW-5.4.3

EW-5.4.4

EW-5.4.5

EW-5.5

EW-5.5.1

Jacket

A tough, ozons, low chlorine, heat, flame and moisture-resistant PVC or Nylon
jacket capable of providing protection against sunlight, acids, alkalis and oils
shali be furnished for all cables.

Assembly

All multi-conductor cables shall be bundled together with non-hygroscopic
fillers to assure a smooth circular assembly. A lapped core binding tape shall
be applied over the assembly.

Application

Ali cables shall be suitable for installation in cable tray, conduit, trench,
underground duct in wet and dry locations, and above ground raceway in damp
and dry locations.

Fuse Disconnect Switch with Lightning Arrester Comhination

This specification covers the supply and delivery of fuse disconnect switch with
lightning arrester combination for use in various diesel and solar power plants.

The materials furnished shali be in accordance with, but not limited to, the latest
issues of the Applicable Codes and Standards, including all addenda, in effect
at time of purchase order unless ctherwise stated herein.

Technical Characteristics and Requirements

The fuse disconnect switch to be supplied shall be suitable for high voltage
transformer acting as an overload protector and a device for opening and
closing the circuit. All the metal parts of the fuse disconnect switch shall be free
from erosion and rust. The FDS shall meet the following minimum
requirements;

ITEM-(. -~ DESCRIPTION - REQUIREMENTS -
1 Class (Indoor, Qutdoor) Qutdoor
2 Rated voitage, kV 15
3 Nominal system 13.8

voltage, kV i
4 Freguency, Hz 60
5 BIL, kV 110
6 Ampere Frame 100
7 Interrupting  Capacity, 10
kA
8 Fuse Link

a. Type

Universal buttonhead design

b. Current Rating, A

Refer to Single Line Diagram

9 | Lightning Arrester

a. Type Metal Oxide Varistor (MOV), gapless
b. Class {indoor, Outd
outdoor) utdaor

NATIONAL POWER CORPORATION
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c. Rated frequency,
Hz

d. Nominal system
voitage, kV

e. Duty cycle voltage
{rating), kVrms

f. Maximum
Continuous
Operating Voltage
(MCOV), for the 8.4
arresters having the
following duty cycle
voltage, kV rms

9. Nominal discharge
current, kA

h. Creepage distance,
mm

i. Supporting brackets,
bolis, nuts, ete.

60

13.8

12

10

465

Yes

Fuse Cut-Out

Fuse cutouts shall be satisfactory use in a tropical climate with high relative
humidity. The cutouts will be mounted by means of steel brackets on steel poles
Cross arms,

The cutouts are intended for use with buttonhead-type fuse links and must be
able to accommodate fuse links meeting the interchangeability requirements of
ANSI standard. The cutouts to be supplied shall include the following:

1.  Fuse Support Assembly
2.  Fuse Holder Assembly
3.  Mounting Bracket

4, Lock Washers

Fuse Link

The fuse link to be supplied shall be universat buttonhead with tin fuse element
suitable for 15 kV open type distribution cut-out to be used in the overcurrent
protection of circuits, It is characterized by perfect fime current characteristics,
high mechanical strength and reliable arc extinguishing performance, etc. The
fuse link shall meet the electrical and mechanical interchangeability requirement
in accordance with ANSI standard.

Lightning Arraster

Gapless arresters shall have elements fabricated from non-linear resistance
metal oxide materials to perform both the surge discharge and power frequency
reseal functions.

Arresters of this type shall be protected in a hermetically sealed wet-process
porcelain jacket, which shall have a high creepage distance and a high
dielectric strength.
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The primary terminals shall be suitable for the connection of the type and size
of conductors which can be either copper or aluminum conductors without use
of bimetal inserts.

The arrester shall be supplied with a cross-arm mounting bracket that conforms
with the requirements of NEMA or with appropriate bracket as a cutout arrester
combination on it.

All mounting bolts and conductor connection shail be provided with lock
washer. Lock washers shall be fabricated from material that complies with the
requirements as per ANSI standard.

All exposed steel or iron part of the arrester shall be hot-dipped galvanized in
accordance with ASTM standard.

The Supplier shall submit for approval the brochures and/or catalogues with
complete technical specification of the fuse cut out with lightning arrester
combination including mounting brackets and accessories.

EW-5.6 Bus Conductor and Hardware

This specification covers the technical and associated requirements for
stranded aluminum bus conductors and line hardware for use in various elfectric
generating plant switchyards.

All line hardware/materials shall meet the performance requirements
application criteria and manufacturing tolerances passed ANSI CBS5. 1-1978 -
American National Standard for Galvanized Steel Bolts and nuts for overhead
line construction.

EW-5.6.1 Technical Characteristics and Requirements
Describe herein is the general specification of the bus conductor, line materials

and equipment to be supplied for this project. The bus conductor, line materials
and equipment shall mest the following minimum requirements:

TTEM]  DESCRIPTION. | REQUIREMENTS
Stranded Conductor Requirements
. . Aluminum Conductor Steel
1 Type designation Reinforced (ACSR)
2 Code Name RAVEN
3 Conductor size 1/0 AWG ACSR
4 Ampacity, A 230
5 QOuter Layers
a. Material Aluminum
b. Stranding No. 6
¢. Calculated Cross-sectional
Area, mm? 53.52
d. Coefficient of Elongation (/°C) Manufacturer's Data
6 Core
a. Material Aluminum Clad Steel
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h. Stranding No. 1
¢. Calculated Cross-sectional 8.92
Area, mm? '

d. Coefficient of Elongation (/°C) Manufacturer’s Data
Conductor Coefficient of Linear ,

7 Expansion (/°C) Manufacturer’s Data

Conductor Hardware

1 Tension Clamp
a. Type Bolted, U-Bolt
b. Material of Body Aluminum Alloy

2 Connectors

wedge pressure clamp for

a. Type stranded conductor
connection
wedge pressure clamp for
b. Angie and T-connectors type | stranded conductor
connection
Stranded Conductor

All wires of the stranded conductor shall be concentrically stranded. The wires
in each layer shall be evenly and closely stranded around the underlying
wire(s). The tension in individual wires in a layer shall be sufficient to hold each
wire firmly in place with only enough sfrand separation to prevent crowding at
the time of stranding and during installation. Al steel and aluminum wires shall
lie naturally in their position in the stranded conductor and, when the core
and/or the aluminum wires are cut, the wire ends shali remain in position or be
readily replaced by hand and then remain approximately in position,

The aluminum shall be of the higher purity commercially obtainable which shall
not be less than 99.5%. The type of conductor to be supplied shall be stated in
the Technical Data Sheets and shall be manufactured according to the
applicable ASTM or equivalent IEC standards.

The completed conductor shall be smooth, free from nick, burrs, aluminum or
steel particles, dirt and excessive die grease. The conductor shall be absolutely
free of copper dust and copper particles.

Clamps

Aluminum strain clamps and suspension clamps for aluminum conductor, if
required in the Technical Data Sheets, shall have its clamp bodles and keeper
pieces, made of high strength and heat treated cast aluminum alloy. Cotter
bolts, U-bolts, nuts, and lock washers shall be hot dip galvanized steel. Cotter
pins shall be made of stainless steel. Slip strength of the strain clamp shafl be
not less than 85% of the rated ultimate strength of the conductor.

Cross Arms

The cross arms to be supplied for this project shall be in accordance to ASCE
manual 72 “Design of Steel Transmission Pole Structures”. The materials shall
meet ASTM A-570 specification (36 KSI min. steel strength) while the
galvanizing shall be in accordance with ASTM A-123 specification.
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Insulators

Insulators to be utilized in the project shall be in accordance o ANSi Class 55-
3 for pin, Class 52-1 for suspension, Class 53-2 and Class 53-4 for spool
standard as to material, ultimate tensile strength, leakage, distance, efc.

Line Hardware

Line hardware shall be made either of aluminum alloy, malleable iron or ductile
iron with tensile strength in accordance with ANS! standard.

Bolts

All bolts such as carmriage, double arming, oval, machine, etc. shall be hot dip
galvanized as per ASTM A-153.

EW.5.7 Measurement of Payment

Measurement of payment for all electrical works shall be based on the bid price
of each item as shown in the Schedule of Requirements — Electrical Works,
Section V| of the Bid Document, The cost of each item shall cover all works
required and described in the pertinent provisions of the specifications.
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______ T STATEMENT -

The following Documents shall.be submitted by the Supplier in sequential order as listed

“hereunder and shall be attached: in the bid. documents as Annexes. All data and information -
‘shall be in Engllsh langlage.

 Letter of Au_thongat_iqn;ggnd,:Gu_a’réntee Statement:for the Following Equipment: .

a. Solar PV (SPV) Module

b.. String Inverter .. . - -

¢c. Energy Storage System (ESS)

d. Power and Energy Management System (PEMS) or Hybnd Controller

Original Equipment Manufacturer. (QEM), or - .
Licensee of the OEM accompanied by a Certlﬁcatlon from OEM as a Licensee or the -
Licensee Agreement; or

* Authorized Distributar (accompanied by a Certificate of Authorized: Distributorship from..

the. OEM/Licensee of the:OEM. If from the Licensee, a Certification from the OEM as -
a Lseensee or the Licensee Agreement must also be. submitted).

Note: Documents or brochures subm:tted must be in English .'anguaga as statedin
Sect:on !HTB Clause 11 Q. :
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L Total Capamty of Solar PV _
B-11 Plant at AC Side . .At least 40 kW,
| Total Number of Inverters .
812 -connected in parallel By Supplier .

'B-2.0" ‘SOLAR PV MODULES

B21 ..ﬁ;ﬁﬁféctﬁrer‘ By S.t..ipp[ier
Bzz Model By Supplier

B-23 Pi_abé o.f':fﬁam:lf;c.ture .. | By éﬁﬁplier

B-24 | CeliType | Crstaline Siicon |
B-2.5" | Rated Poﬁer {Wp) at STC? By Supplier ”

B-26 ’Efﬁt:iency At least 21%

B-3.0 STRING INVERTER

| B-3.1 Manufacturer By Suppher |
'B-3.2. | Model "By Supplier
B8-3.3 | Pl_égca of Manufacture "By Supplier.
B-3.4 Rating By Supplier
B-3.5. - | Efficiency U »05%

' Solar PV module manufacturer shall be'included.in the: latest Tier 1 category list by Bloomberg: New
Energy Finance in-accordance with EW-1.2 Solar PV Modilles {(e).
2 For bifacial type PV module, listed maximum power output at 0%

bifacial gain on the nameplate shall .
be conmdered as the rated capacity of the module.: o

Name & Signature of Representative, Designation

NATIONAL POWER CORPORATION o SR VITOS BV BT




oesm supm_\r DELNERY INSTALLATION TESTING . |

AND COMMISSIONING OF BUTAWANAN. ISLAND SQLAR Py- .

n e .s;olesewvsmosvsmmwmess;

----- 480V (nominal voltage |
Output Voltage (Vac) adjustable by £5% via
system:setpoints) | . . . .

B-3.7 | Output Frequency (Hz)  BOHz+05% |

B-3.8 | Data interface Modbus -

B-3.9 Topology _ | Transformerless

.B4.1 | Manufacturer/8rand ByS_u_ppIie_r_”

B-4.2 | Place of Manufacture : By Supplier

B43 | Rated Capacity | sowva

B4.4 | No.of unit/s | 1 set

B-4.5 | Number of phase | Three (3)

B-4.6 | -Frequency, Hz . 60

B-5. 0 ENERGY STORAGE SYSTEM (ESS) TRANSFORMER

By Suppller

' B-52 "Place of Manufacture By Suppliet

: --Rated Capaclty T3 KVA

B-54 | No. of unitis 1 set

B-55 | Number of phase |  Three (3)

& |ug o e0

Nam_e of Flrm .. Name & Signature of Representative - .Designation:. -

NATIONAL POWER oogpo_rzanou__ - T VITDS B,




- BIDDOCUMENTS " "

' ssc:'non Vi

TECHNICAL SPECIFIC!\TION

DESIGN SUPPL‘I’ DELWERY NST ALLATION TEST]NG
AND COMMlSSlONJNG OF BUTAWANAN ISLAND SOLAR PY-

DIESEL HYBRID SYSTEM (WITH ESS)

- LpP23T18308e ¢ |

' Manufaciurer '

By Suppher

= Modet

By 'Suppiier .

Place of Manufacture _

By Supplier; - .

Nominal Rating (kW)

80+10% overicad

Usab!e Energf”

> 60 kWh

B86

Power Swing (kW)

60

_B-G,Z:.z:fﬁ. .

80

Pewer Swmg and Reverse
Power Swing Response tlme

"(m:lllseconds}

£ 200

B69

Power Factor

-1 to +1

B-6.10

Operat:ng Frequency (Hz)

60 Hz

B-6.11

o '-Tec_h_n_lcal__and Functional .

Requirements for the Battery
Management System, Power
Conversion System, ESS.
Control System and ESS
Enclosure/Cabinet as stated

1 in EW-2 4 ESS

_Rgguired

B-7 0 BATTERY MODULES

Mod!

| Manufacturer -

By Suppller

;| Chemistry

-NMC, LMO, Blended LMO |

/ NMC, LFP

Name of Flrrn

T _VITDS {EN)-Biad




- BID DOGUMENTS o © DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR PV-
. DIESEL HYBRID SYSTEM WITHESS) - _ e

SECTIONVI = TECHNICAL SPECIFICATION _

Gross (eig
+| Module®

By Supplier

| Nominal Capacity (Ah) By Supplier

>§ years

B+8.1: . [ Requirements as stated. in Required
o EW- 30 PEMS :

Hybrid Controller®-

B-8.2 | Manufacturer - BySupplier

B-83 | Model By Supplier

B-8.4 | Place of Manufacture By Supplier

Genset _CQ_ntroIlé'i"?f;'

B-8.5 | Manufacturer By Supplier

| '3-3-6__ | Model | - By Supplier

. B-87 | Place of Manufacture ' By Supplier

Solar/PV Controller® B - |

B-8.8 fManufécturer' : By Supplier _ ) |

*Refer to EW-2,4.2 Battery Modules/Batteries (d).
* If the Supplier opt to use CAN communication protocol between PEMS controllers (raulti-master

structure), the Supplier shall indicate “Not Appficable” under Hybrid Controller. =+ .

% If the Solar/PV controiler and the ESS Controi System/ESS controller is built-in the Str'in’é' Inverter(s)
and £S8 respectively, the su pplier shall indicate the brand and model of the sa_iq_cqntrqlfer_s_.'

Name of Firm ~ Name & Signature of Representative Designation .

NATIONAL POWER CORPORATION VISTOS (EW)-Bid:5.




BIDDOCUMENTS . i .~ © i DESIGN; - SUPPLY, DELIVERY;: INSTALLATION, TESTING.
- o AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR PV-

o DIESEL HYBRID SYSTEM (WITH ESS) -
-, _SECTION VI~ TECHNICAL SPECIFICATION _

LuzP23716308e

B-8.10 | Place of Manufacture -~ By Supplier

[ESS Controller/ESS Control System®

B-8.11 " | Manufacturer By Supplier |

-B-8.12 .| Modet - By Supplier

B-8.13 | Place of Manufacture _ By Supplier

 Sifthe Solai/PV controller and the ESS Control System/ESS controllér is biitt-in the'Stririg inverter(s)
and ESS respectively; the supplier shall indicate the brand and model of the said controllers. -

Néme of Firm . Néméé-s_ignatureof Representétiv'e* T “'s::'%beSign_a_t_ioh

.

“NATIONAL POWER CORPORRTION -~ g TVITOS (EW)-Bid6




BIO DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BUTAWANAN [SLAND SOLAR

PV-DIESEL HYBRID SYSTEM (WITH ESS)
_SECTION V1 = TECHNICAL SPECIFICATIONS s LuzP23Z163058

SECTION VI

PART II-TECHNICAL
DATA SHEETS

ELECTRICAL WORKS

DOCUMENTS TO BE SUBMITTED DURING POST
QUALIFICATION

NATIONAL POWER CORPORATION




. BIDDOCUMENTS. | DESIGN, SUPPLY, DELIVERY,  INSTALLATION
» o “AND COMMISSIONING OF BUTAWANAN ISLAND. SC
PV-DIESEL HYBRID SYSTEM (MTHESS) . |

AnnexC | Schematic Diagram ' VI-TDS (EW)-PQ-1

AnnexD ESS Manufacturer’s Track Récord Data Sheet | VITDS. (& (EW)-PQ2

gﬁtet::y Module Manufacturers Track Record Data VITDS (EW)-PQ-3

PEMS Manufacturer's Track Record Data Sheet |- VITDS(EW)-PQ~4 |

G40 . |SolarFVPlant - . VI-TDS (EW}PQ-E. |

G20  |SolarPVModules | " VI-TDS (EW)-PQ-5

G30 | String Inverter e - VI-TDS (EW)-PQ-6.

Solar PV Plant (SPP) Transformer 1 vi-TDs Ew)y-pO-7

G-8.0 Battery Modules N _ ~ VI-TDS {EW)-PQ-10 -

G-9.0" Energy Storage System (ESS) Transformer '_;'ig?Vl~TDS (EW}-PQ- 11

Power and Energy Management System VI-TDS;"_(E\N}EQA:E '

Power Cables a U VI-TDS (EW)-PQ—'M-M '

Fuse: Disconnect SWItCh __V_\_e'_ltl"l nghtnmg Arrester Y ]
Combination S | Ca M TDS (EW}-PQ 14

Bus Conductor and Hardware © VITDS (EW)-PQ-15.

| Job 8ite Cameras s E?Qf;;:V'"TDS EW)- PQ"15ﬁ i

' Spare Parts for Solar PV System, Energy Storage | _
T System(ESS), Power anr._i _f:_‘_nergy_ Me_na_gement _ VI-TDS (E-W) PQ 16___ |

NATIONAL POWER CORPORATIGN VITOS EWHPQT




BID DOCUMENTS .. . o DESIGN, SUPPLY, DELIVERY. “INSTALLATION, TESTING - | -
o _ 'AND COMMISSIONING ‘OF ‘BUTAWANAN ISLAND SOLAR: . |
PV-DIESEL HYBRID SYSTEM (wm-: ESS)

SECTION Vi - TECHNICAL SPECIFICATION LuzP2321630Se

-G-16.0 Standard/Special Tools for Solar PV Systern 1w :ms (EW)-PQ- 17

: G-170 .| List of Other Documents To' Be Submatted in
¥ |'Addition. To The Technical Data Sheets - - _;:::-

NATIONAL POWER CORPORATION Vi-TDS (EW)-POR




4::The .Bidder shall: . complete and - 'submit this -document -together::with: the eaqu

_____ equipment. .|

brochureftechnical datasheet of major equipment (i.e., Sofar PV Modules;” String Invertérs,

ESS, Battery Modules, PEMS and Transformers) during the post-qualification. The Bidder. -
- shall:use additional sheets as necessary for any other additional information following the

format shown herein or by reproducing the same. RN ny Fe

2. The Bir:Ic_ier'Es:'.E requ1red to provide all the infonnat_ion"required;_under the Column ‘?Sup_plier?s

+-Data”.Although:not:given by NPG;:the Supplier's Data:shall. be baged:-on:the International -
Standard. ' ' _ ' - o

3..:NPC's requirements are indicated below. The Supplier shall indicate their data borrégbohdihg
~ to the said. NPC requirements to facilitate evaluation of Supplier's compliance: to -the

- :specifications. The data réquired are technical features and characteristics of the Equipment
C’s requirements.

4. The bidder shall provide copies of the manufactufe's and equipment“ rtifications as listed:in




" BIDDOCUMENTS : DESIGN, .SUPPLY, DELIVERY, INSTALLATION' TESTING |
AND COMMISSIONING OF BLTAWANAN ISLAND SOLAR.

. SECTION Vi = TECHNICAL SPECIFIGATION

_ Annex C




Brand and
Model

Capacity

Installed

-|'Date Installed: |

Clisnt's Name |

Location

Client's Contﬁc_t Details

_(MW)

(ncluding email adress) |

Narme & Signalurs of Representative

NATIONAL POWER CORPORATION




BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR
PV-DIESEL HYBRID SYSTEM (WITH £SS)

LuzP2321630Se

SECTION Vi - TECHNICAL SPECIFICATION

ANNEXE - Eéﬁe[!';Module Manufacturer's ".!'.rack'Becor_t!:_ Data Sheet

Brand and
Model

Capacity
- Installed
(MWh)

N _Da_;té.fl'nsta'liéd

_Client’s-s.ﬁlame_

Location

Client’s Contact Details
{including email address)

'N_ama of Firm

Name & Signature of Representative

“Designation

NATIONAL POWER CORPORATION

VI-TDS W EQ3— -



“BID DOCUMENTS

DESIGN, SUPPLY, DELNERY INSTALLM'IGN TESTING
AND' COMMISSIONING' OF BUTAWANAN ISLAND SOLAR

i '92321 eaos.a

. _SECTION Vi~ TECHNICAL SPECIFICATION

ANNEXF_-

Brand ané

Model

No. of Units
lnstalled

' Date Installed

Location

Name of Firm

Designation.

NATIONAL POWER CORPORATION




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY. INSTALLATION, TESTING .
AND. comwssmmns OF aumwman ISLAND SULAR;;;:__.

sscwon-m;—ff-?*rgcmca;_ SPECIFICATION :

. G-1.1 | Total Number of Modules _ By Supplier
' | No. of Modules in Series (PV ]
G712 |sting) | BySuweler |
“Number of Paralle! Combination o
:._G"1 3 (total number of PV strings) By Supplier |
G-1.4 - | Number of Inverters By Supplier |

G-2.0 SOLAR PV MODULES

By .Sﬁpplier
G22 | Model: - - By Supplier
G623 |CellType - - . Crystaliine Silicon
G-24 Rated Power, (Wp) at STC? By Supplier
G-25 |Module Efficiency © Atleast21%
-G-2.67 | -Solar PV Module Service Life - | By Stpplier -
G227 - :ERated Voltage.(V)at STC By Supplier | . .
G—Z.B _Rated Current (A) at STC By Supplier
...... G ..2 g :glqgh'Clrcwt Voltagé (Vo) at oy SL.ip.[.IJ[i.e.t:'.i:\:-.\ s
G210 | Shoit Circtit Current (Isc) &t STC | - By Supplier
G211 Power .Tol_e_zr_grjt_:’_e o +3%
G212 Dimension (l_..xW) | By Supplier o

Energy Finarice in accordance with EW 1 .2 Solar PV Modules (e) -------

? For bifaclal type PV module, listed maximum power output at 0% bifaclal gam on the nameplate shall
be considered as the: rated capacity of the module, .

NameofFirm '~ Name & Signalure of Representative = 77 BeSIgnaﬁon

NATIONAL POWER GORPORATION — T TTVITDS (EWHBQSS




* BID DOCUMENTS -

. _SECTION Vi - TEGHNICAL SPECIFICATION

" PV-DIESEL HYBRID SYSTEM (WITH:ESS) -

DESIGN, SUPPLY, DELIVERY, INSTALLATION. TESTING
AND.COMMISSIONING OF BUTAWANAN ISLAND SOLAR .

| Weight (kg)

By Supplier

;;;}'u_nction;sox IPRating

iP5

B
- G-3 Manufact_g_rer By Suppiler
G-32 |Model : B By Supplier
G-3.3 Invertef I%Wer Rating (kW) By Supﬁlier
G-3.4 _'E_fﬁc'iency:_gat Rated Power . 295%
G-3.5 . | Input DC Power (kWe) By Suppler - |
G-3.6 | No. of MPPT At least One (1}
Ga7 | InputVelfage Range perMFPT | ¢
G-38. . 'gﬂe?‘xi{deuI;?r ?\%en Circuit Voltage |- By Supplier
G-SQ nggr_'r_l%g Input Current per By Supplier
G-3.10 P;ﬁ::(rl:ln;;}r ?R;:-rt Circuit Current By Supplier
_ 480 V (adjustable by
G-3.11 Nommai Qutput Voltage (V) +5% via system set
pointgy. - .|
G~3.1__2 Maxlmum Output Current (A) By Supplier |
G:313 | Number of Phase | “Three (3)
G-3.14 | Nominal Qutput Frequency (Hz) - 60 Hz, +0.5%
| G-S._‘_l 5 Et;\;v_e;_l:agtor at Rated Po?ver By Supplier
G-3.16 Totai Harmonic Distortion 5%
G~31? _g%?_ratmg Temperature Range | B'flshﬁb.i'i'er
. G~318 | Data interface - Modbus . .

‘Narmme of Firm

- Name & Signature of Representative’. . ... 7"

‘NATIGNAL POWER CORPORATION

“VLTOS BWrPaE




BID DOGUMENTS

SECTIONWVI

-~ TECHNICAL SPECIFICATION

LLATION TEST ING

AND COMMISS!ON!NG OF BUTAWANAN ISLAND SQLAR

_PV.DIESEL HYBRID SYSTEM (MTHESS) '
AR 0 LuzP23216308e: . |

G;_:;:.?G Topology _ B Transformerles”s__ |
"""" 6-3.20 _'l'ﬁ'éreséupmtectlon Ratlng 1PB5 |
G-321 : C;}i\'ier; current Protection. Required

vervoltage Protection

Required - .

Ant|~lslandmg Protection

. Reguired

Required
G-8:24 | DC Reverse Polarity Protection Required
G-3.25 E_Grc:unci Fault Monltonng Required
G326 | Grid Momtonng | ~ Required |
G-3.27 | PV Array Fault Monitoring

ggagidualgc:urrent M_onitoring

Re__quired

G4.1 ManufactureriBrand By Subpiier
G-4.3 | Rated Capacity (kVA) L
G4.4 | Numberof Phase Three (3)
.G-4.5 5:;'I?yp_e_of._(;ooling o ONAN
Mineral Oil with its
0 o electrical and chemical
e characteristics is
G-46 ln;u[atlon compliant with IEC and
' :is Polychlorinated -
Biphenyls (PCB) free
Two-winding
G4.7 | Type . Transformer "
Refer to Table specified
G—4B ._Audlble Sound Level un der EW-1.10.3. 8 .....
G4.9 | Vector Group YNG14
G410 Tempera_t:q_re
Name of Firm Name & Si'gnature of Representative ”:.Désignaﬁon_

NATION._AL POWER CORPORATION




PV-DIESEL HYBRID SYSTEM (WITH ESS)

LuzP232163USe

_ ment Temperature
(CQ).
. Temperature Rise (C°) 65
- G-4.11 | Winding Connection
[+ oo i
B s X-Winding Delta
G-#_.‘I_Z Irﬁsuiation Level |
9 17a Nominal Voltage Level () |
|+ H-Winding 8 |
1"« X-Winding 0.48
b 'Highest Voltage Level (kV)
o H- -Wiriding 15
: -g;;g:g;g__-__ X-Winding t2
c. Basnc lnsulatlon Level {kV)
______ ‘H-Winding 85
. X-Wndmg 30
G4.13 | Winding Material +-100% Copper
G-4.14 | Bushing Material Porcelain
G-4.15 | No, of Bushing Three (3)
G-4 16 I{r;;gedance at Rated Capac:ty Manufa qture fs Data
G~41? | Eff ciency By 'Sﬁpplier
G-4.18 Tap Changer No-Load ¢+
"+ H-Winding 138KVE2x25%
1« X-Winding  NA
G-4.20 | Transformer. Losses By Supplier .
G-4.21 | Tolerances - -
Narne of Firm Designation

Name & Signature of Representative




. BIDDOCUMENTS . : DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING -
: SRR Lo U ANDCOMMISSIONING OF BUTAWANAN ISLAND SOLAR . .
L - PV-DIESEL HYBRID SYSTEM (WITH ESS) i
SECTION VI~ TEQHNICAL SPECIFICATION LuzP2321630Se

Not more than‘m% of |

& .No-l.oad & Load Loss - the'manufacturer's . ..
|~ specified value - .
Not more than 6% of
s Total Loss the manufacturer's
' ~_specified value. i
T10% ofthe LN
* |mpedance manufacturers
- L ... specified value
T . :.‘ :_:.. :: .. Su!tab[e for 100 mm2 ..... —
G-4.22 | Ground Terminal Connection copper conductor
G-4.23 | Weightof Oil (kg) __ | By Supplier
G4,24 Totar We!ght T R Pe—

(with transformer oil)

DG C:rcu:t Breakers

- ;| Continuous Current Rating (A) By Supplier .

G-6.0  ACBOX

G-S_.:.fl_ . Ci_rcait Breakers

Con_ﬁnuous Cufrent Rating . By Supplier

G-71 E_M_anufacturer R - By qupller o ‘
G-7.2 Mode[ | _ By Supplier

'G:7:3 | Nominal Power Rating (kW) © Atleastéo | |
Name of Firm - h Name & Signature of Represenlafive ' Designation

NATIONAL POWER CORPORAT!ON

VI-TDS [EWF PGS




BID DOCUMENTS DESIGN, SUPPLY, DELJVERY INSTALLATION, TESTING
o - AND COMMISSIONING OF BUTAWANAN rsmsom

G-7.4 Usable Energy (kWh) I

G785 | Frequency (Hz2) r- . 80

G-7.8 Battery Management System By Supplier

Chatgéit:bischarge

1. Nominal Charge /
Discharge Current (A)
“Maximum ~ Charging:|" f TR
Current (A) By Supplier

3. Maximum Discharge _
Current (A) By Supplier |

By Supplier

Number of Battery Modules By Suppiiéf

G-7.8 __ESS EnclosurelCabEnet

Gross Weight Installed wlth

| batteries (kg) By Supplier

Dimen"sicm. Length x Width x :
Height:( ) By Supplier

G-8.00 BATTERY MODULES

il _ . REQUIREMENTS
G-8.1 Manufacturer By Supplier

G:82 |Model® - | 8y supplier

' G84 |Nominal Capacnty B By Supplier

G:85. | No. of Cells per Module By Supplier | - . |

G-8.6 | Electrical Characteristics

Name of Firm ' Name & Signature of Representative ' Desi'ghatioa

NATIONAL FOWER CORPORATION 3 ' T ITDS (EWPG0




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
| _ . AND COMMISSIONING OF BUTAWANAN _:__sumu SOLAR - |

Terminal’

' Voltage (Voc) o By Suppher

- Minimum  Operating i
'Vcltage (Vti'c' : By Supplier

e Maximum Operating .
Voltage (Vnc) By Supplier
aximum .Normal State: |- '
‘of Charge (MaxNSoC)* By Supptier

(%)

* Minimum Normal State of | .
-~ Charge (MInNSoC) (%) | By Supplier
¢ Nominal C-rate @ 25°C* 1 or higher

o Self-discharge Rate peri|

Month (% of its capacity) = 10%
» Cycle Lifetime ' At leagt:_SOOO:
G-87 | Physical Characteristics
-« . Dimension, Length X| .
Widthx Height (m) . | =V Supplier
. Max;mum Gross Weight By Supplier
(Kg) e eoefes o e ———
G838 _Overcharge Protectlon e Rqu_i':’éd
G-8.9 Sh.ort Circuit Protectio‘n : Required
G-8.10 'Thermal Runaway Protection . Required

&;xq}:m ;
GO Manufacturer{Brand ' By Suppller

G—Q;Z_ Model B 1 BySuppller

% As defined under Section Vi ~ Technical Specifications Clause EW-2.1

* Refer to EW-2.4.2 Battery Modules/Batteries: {b) whenever the Supptier opt ta furnish battery_....
module with Iess than 1 C-rate. _




810 DOCUMENTS DESIGN, SUPPLY, BELIVERY, INSTALLATION, TESTING -
AND COMMISSIONING OF BUTAWANAN 15LAND SOLAR“ o
PV-DIESEL HYBRID SYSTEM (WITH ESS):L

Lu2P2321 6308 :

SEGTION Vi = TECHNIGAL SPECIFICATION

_ ‘Rated Capactty (kVA)
G-9.4 | Number of Phase _ Three (3) L
. .;G:-:Q:;E Type of Cooling | T ONAN

Mineral Oil with its
electrical and chemical o
~ characteristics is: .| s
compliant with |IEC and
is Polychlorinated

G-g.6 | Insulation

. Biphenyls (PCB) free 1
~ a7 | Tuna Two-winding: * i T b
697" | Type Transformer i -
. Refer to Table specifi ed
G-98 | Audible Sound Level under EW-24738 |
G-9.9 | Vector Group YNd11
G-9.10 | Temperature
o . .» Ambient: Temperature 40
= oC) .
s Temperature Rise (C°) 65
' :"G:,~’9.::11 Wmdlng Connection - '
' ' Wye with Neutral
* H-Wlndmg yGrounded
o ~X-Wﬁndmg - . ';'Dze]ta

G-9.12 insulation Level

-“Nominal Voltage Level S
W L ]

- o H-Winding 13.8
o] & XWinding o -BySuppher | .
o b nghest Voiféi;e Level (kV . o ‘
s H-Winding _ 15 .
— X-Wincjing S By Stmbier - § ‘
¢. Basic Insulation Level (kV) _
. »  H-Winding : 1 R -1
. X-Winding By Supplier
Name of Firm Name & Signature of Representative De§ign_ation
NATIONAL POWER CORPORATION — _ VI-TDS EW-PQ-12




DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
- AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR

BID DOCUMENTS

13 -Wndmg Matenal

100% Copper

Bushing Material o Porcetain |
G-9.15 | No. of Bushing Thf%?;;@), _____
G'916 'I(f;;;;édance at Rated Capacity Manufactﬁrer’s Dafé """
G-8.17 | Efficiency By Supplier
G-918 | Tap C'Hanger No-Load
G-9.19 | Teps -
*  H-Winding 138kVE2%25% |
o  X-Winding ” N/A
_| Transformer Losses By Supplier |
'Tolerances

. No Load & Load Loss

Not more than 10% of .

the manufacturer’'s
specified value

s Total Loss

Not more than 6% of
the manufacturer's
specified value

. 'Imﬁedance

4 10% of the
manufacturer's
specified value

Suitable for 100 mm?

| (with transformer oil)

G-9.22 Grou__nd_ Term:nai Connection | copper.conductor
G-9.23 | Weight of Ol (kg) By Supplier

G-10.0 POWER AND ENERGY MANAGEMENT SYSTEM

Manufacturer

By Suppiler

Mode|

By Supplier

Communication Protocol

Modbus or CAN

Name of Firm

Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION

VI-TDS (EW_Q—1 3




DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BUTAWANAN. ISLAND
----- _  PV-DIESEL HYBRID SYSTEM (Wl'!'i-[ ESS). -

AT e
R

By Supplier

Brand By Supplier

-Max. continuous current carrying -

'capacﬂy of conductor:at 80°C Manufacturer Pata -

Refer to Single Line

Conductor Cross-Section, mm?

Diagrar‘n
|-Conductor Material ~ Annealed Cbbbér
T . Cross-linked
G-11.6 Insulation Material polyethylene (XLPE)
“4.5kV DC Power Cable o
G-11.7 | Manufacturer By Supptier
G118 | Brand By Supplier
G-11.9 Conductor Size By Supplier

G-11.10 Conductor Metal

Tin Annealed Copper

Stranded Wire

Type of Insulation

Refer to EW—1 8(b)

COMBINATION’

ﬁé?m&r& ﬂ

= g AREARIHD REQUIREMENTS
.Manl-lfar_:turer

8 Refer to EW-1.8 and EW-5.4 specifications
7 Refer to EW-5.0 specifications

By Suppl_i_er_

Naiﬁ:e of Firm

Name & Signature of Representative

Designation |

* 'NATIONAL POWER CORPORATION

ViTOS [EWIPa, -



BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING .
B ' AND COMMISSIONING OF BUTAWANA ND soL._c_\ g
- PV-DIESEL HYBRID'SYSTEM (WITH ESS} =

By Suppher

' _ Aluminum Conductor
G-13.2 T..yﬁpe designat_ion Steel Reinforced: e
DILR ' _{ACSR) .

G—i 3.3 Conductor size 1/0

-67153-.4_ Ampacrty. A _ . 230

COnductor Hardware

G=18.5 | Tension Clamp:

a. Type | | Bolted, U-Bolt

b ...Materlal of Body Aiu‘ni_inurnﬁl_loy_ :

G-13.6 Connectors

_ . R . wedge pressure clamp
a. Type | for stranded conductor
connection
wedge pressure clamp
b. Angte and T—connectors type for stranded conductor i
""" connectlan :

4 REQUIREMENT

it Tt P e

B i AT T A _—) N s Tt v,@ .
: > QR K ; ey
B E At AR : £ A& e 5 . B T
& B LA : enhbes SRR ST Y LA 400 2T S AT S s > =

G-14.1 Manufacturer : By Supplier_.

G142 |Type B Time-Lapse Camera

Atleast 2 sets . o |

% Réfer to EW-5 0. specnﬁcalluns
*Referto EW-1.11 ~*

f. Name of Firm .~ . .jj_ _ Name & Signature of Repreggntative Deszgnatlon

NATIONAL POWER CORPORATION VI-TDS (EW)-PQ-15 -




DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR
. PV-DIESEL HYBRID SYSTEM (WITH ES R

B . '-"Thm-F:Im~Transmtor
G-14.4 | Control Displa R RS
s play Liquid Crystal Dlsp!ay
o - (LCD)
: T Atlessts | T
! Reso!utlon- - Megaplxel CMOS '

: At least 110 degrees
G'MG _Yi_e_w_Ang!s wewmg angle:.
- 1280 x 720

— 15 minutes/ )
G'MB Time Laps? lnfgrvat - User-programmable S

: o Standard AA or AAA
G-14.9 BatteryType - Size

Alkaline Batteries

_ ' At least 120 days of
G410 | Battery Llig* - __image recording

G-1411 | Additional Battery (Spare) To Be Provided

| Image Seriss

G-1412  |.Enclosure . . : IPX4-compliant.

G-1413 | Storage Memory SDHC

_G-_‘_I_A_fl_.;‘l_fi;“;___::StorageCapacny o BZGB

Aoig s | Additional Storage | per camera
G-14.15 (Spare)

' At ieast One (1)

| Memory Cards! Data Storage

G-15.:2 .| Spare Wind Anemometers .. . 3 pes

G-15.3 | Spare Solar Pyranometer . o pc

10 Refer to GW-7.0

“Name of Firm 7 Nams & Signature of Representaiive Desgnation

_ NAT!ONAL PO _RCORPORATION




' BID DOCUMENTS. DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING -~ ©
AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR
PV-DIESEL HYBRID SYSTEM {W‘ITH £SS).

SECTION Vl TECHNICAL SPECIFICA’]’ION L . -LuzP23216305& P

g 345 4 f'Spare Them'locoupie for solar module
" | temperature

| .6-16.5.. | Spare Thermocouple for ambient air tpe . 1o

Battery Modules!* 1pc

'Othe___Spare parts recommended by the | R T
Equipment (SPP, ESS and PEMS) - 1 lot
Manufacturer (Specify)

| Tool 'Box |

Insutation Resistance Tester (with rated voltage at 250\/
Z182 |1soovitooov - . et
G-16.3 Load Resistor (0-1000'0th) 1 set
G-16.4 Voltmeter (with a minimum rated voltage of 600VAC and 1 set
_ kVDC) _ s
G165 Ciamp Meter {mth minimum rated current of SOOA) o 1 set
a-16.6 | PVC hose, flexible and robust, 20mm diameter, at least. _ 1 anit
' 30m length with drum and reel assembiy o '
: Extendable/telescoplc panel cleaning pole with squeegee _
G-16.7 | and sponge, at least 12ft length with hose attachment 1 unit

(20mm drameter hose)

G-17.0 LIST OF OTHER DOCUMENTS TO BE SUBMIT_TED IN
ADDITION TO THE TECHNICAL DATA SHEETS

‘Manufacturer’s. Certiflcatlon Requ:rements
1. 18O 9001 Certificate of the Manufacturer for the following equipment:

HONGH tobe supplled

Notes: Minimum requirements but the Supplier may increase the specified quantity if found not sufficient during
Warranty Period.

? Referto GW-8.0 .

Name of Firm Name & Signature of Representative o Designation

-~ NATIONAL POWER CORPORATION — — T TVTDS EWFPAT




BID DOGUMENTS . ' DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR
----- PV-DIESEL HYBRID SYSTEM (WITH £55) R
. LuzP23Z1 :

Sofar PV (SPV) Modules

String Inverters

-+ Energy Storage System

- Battery:Modules/Batteries

e. Power and Energy Management System (PEMS)

c’liip' oo

- 2. 1SO 14001 Certificate of the Manufacturer or equivalent for - the followmg-'
equrpment : '
a. Solar PV (SPV) Modules
b. Battery Modules/ Batteries

5Equrpmant Certification Requirements..

" 1. Test Certificates/Certificates of Conformance of the SFV modules to"b‘é"supphed that -
comply with the following standards:

a. IEC 61215 — Crystalline. : Silicon  Terrestrial Phot
S Modules- Demgn Qualification and Type
y.. IEC 61730-1. ~~ - Photovoltaic (PV) module safety qualifics
' - Requirements for construction '
c. IEC61730-2 - Photovoltaic (PV) module safety qualific catxon- Part 2:
L _ : Requirements for testing: - '
d.. IEC 61701 - -~ Salf mist. corrosion testing: of photovoitalc (PV] modules :

2. Test Certificates/ Certificates of Conformance of the Strmg Inverters to be supp_l_i_ed
that com ply. with the following standards:

IEC:62109-1 - Safety of power converters for use in photovoltaic power
----- systems- Part 1: General requirements
b.* ' iEC 62109-2 - Safety of power converters for use in photovoitaic power
systems- Part 2: Particular requirements for inverters.

:e_rs - Test

[EC 62116 -

3. Test Certificates/ Certificates of Conformance of the Battery Modules to be suppl:ed )
~ that. comply with any.{ of the followmg standards: Lo L
“IEC 62619 Secondary: cells and- batter[es contalmng alkaline
§ other non-acid electrolytes - Safety requirements for:
secondary lithium cells and batteries, for use in industrial
applications; or
b, -UL 1642 ~ UL Standard for Safety uf thhium Batterles

‘Other Reﬁuirément

1. Latest Copy of Bloomberg New Energy Finance Llst of Tier 1 Manufactums durmg
- .bid:submission date. .

2. Certificate of Site Inspection duly sagned by the Butawanan DPP: Plant- in-Charge-
and/or its duly authorized NPC personnel.

“Name of Firm ~ Name & Signature of Representatiﬁe ' ;E-ﬁeisignalion

NATIGNAL POWER GORPORATION o T I8 EWPa8




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR
PV-DIESEL HYBRID SYSTEM (WITH ESS)

SECTION Vi - TECHNICAL SPECIFICATIONS LuzP23Z1630Se

SECTION VI

PART II-TECHNICAL
DATA SHEETS

ELECTRICAL WORKS

ADDITIONAL DRAWINGS AND DOCUMENTS TO BE
SUBMITTED DURING IMPLEMENTATION

NATIONAL POWER CORPQORATION

I\
r
m.ﬂ;'




DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
BID DOCUMENTS AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR
PV-DIESEL HYBRID SYSTEM (WITH ESS)
SECTION Vi — TECHNICAL SPECIFICATIONS LuzP23Z216308e

PART Il - TECHNICAL DATA SHEETS

ANNEX H — ADDITIONAL DRAWINGS AND DOCUMENTS TO BE
SUBMITTED DURING IMPLEMENTATION

ANNEX DESCRIPTION

Annex H.1 | Prior to the purchase of materials, equipment and implementation of works,
the supplier shall prepare and submit five (5) copies of, but not limited to, the
following drawings/documents for review/approval of NPC:

a) Civil Drawings:
Site Development plan;
Topographic survey/layout;
Lot or Parcellary survey;
Longitudinal and Transverse Section drawings and details;
SPP support/structure design and details;
Foundation plans and details;
i. Energy Storage System Housing;

ii. SPP array;

iii. ESS transformer;

iv. SPP transformer;
b) Electrical Drawings:
. System architecture;
Overall single line diagram;
SPP single line diagram;
ESS single diagram;
SPP Design Calculations (including cable and conduit sizing &
VD and protection computation);
ESS Design Calculations (including cable and conduit sizing &
VD and protection computation);
SPP cable layout;
ESS electrical layout and details (e.g., Lighting and Power
Layout, Wiring and Cable Tray Details)
9. 8PP and ESS Lightning Protection layout and details;
10. SPP and ESS switchyard layout and details;
11. SPP and ESS grounding layout and details:

SALONA

N & GgRrN=

c) Listof recommended Spare Parts and Special Tools; and

d) Operation and Maintenance Manuals.

Other drawings that are not listed herewith but are deemed necessary for
construction of the project shall be submitted to NPC for approval. Plans,
schematics, equipment or items supplied or used without such approval shall
be at the Supplier's risk of subsequent rejections.

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION . VI-TDS (EW}-1-1




BID DOCUMENTS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR
PV-DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI = TECHNICAL SPECIFICATIONS LuzP2371630S¢

Annex H.2

Manufacturer’s General Data and lllustrated Catalogues and Brochures
stating the following minimum requirements for the equipment offered:

1. Solar PV Modules
Manufacturer
Model
Cell Type
Rated Power (Wp} at STC
Efficiency
Solar PV Module Service Life
Rated Voltage (V) at STC
Rated Current (A) at STC
QOpen Circuit Voltage (Vog) at STC
Open Circuit Current (lsc) at STC
Power Tolerance
Dimension (L X W)

. Weight (Kg)
Junction Box IP Rating

S3TFTTSOMe AT

2. String inverter
a. Manufacturer
b. Mode!
¢. Rating
d. Efficiency
8. InputDC Power(W) -
f. No. of MPPT ,
g. Maximum Input Voltage (Voc)
h. Minimum [nput Voltage (Voc)
i.  MPP Voltage Range (Voc)
jo Maximum Input per MPPT (Input A/ Input B) (A)
k. Maximum Short Circuit per MPPT (A)
. Maximum Output Current (A)
. Power Factor at rated power (pf)
Total Harmonic Distortion
Connection Phase
Output Voltage {(Vac)
Output Frequency (Hz)
Data Interface
Protection Rating
Operating Temperature Range
Topology

cr®navPes3

3. DCBox
a. Protection Rating
b. Surge Protection
¢. DC Circuit Breakers
» Continuous Current Rating
e Type

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

VI-TDS (EW)-1-2




BID POCUMENTS

SECTION VI~ TECHNICAL SPECIFICATIONS

DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING

PV-DIESEL HYBRID SYSTEM (WITH ESS)

AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR

LuzP2321830Ss

4, AC Box
a. Protection Rating
b. Surge Protection
¢. Clreuit Breakers
d. Metering System

Mode!

Number of Phase
Type of Cooling
Insulation

Type

Vector Group
Temperature

- Y T

—
-

Insulation Level

. Winding Material
Bushing Material
% Impedance
Efficiency
Tap Changer
Taps

Tolerances

Weight of Qi
Total Weight

KXELKEr0NaDO33

Laboratories

Model

Number of Phase
Typs of Cooling
Insulation

Type

Vector Group
Temperature

T Tamean o

Rated Capacity, kVA

Audible Sound Level

Transformer Losses

Rated Capacity, kVA

Audible Sound Level

5. Solar PV Plant (SPP) Transformer
Manufacturer/Brand

» Ambient Temperature
» Temperature Rise
k. Winding Connection

+ Nominal Voltage Level

» Highest Voltage Level
¢ Basic Insulation Level

Ground Terminal Connection

Manufacturer’s Test Certificate (PCB)
PCB Analysis Test Result Conducted by the DENR Accredited

6. Enargy Storage System (ESS) Transformer
Manufacturer/Brand

Name of Firm Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION

VI-TDS (EW)1-3




BID DOCUMENTS

DESIGN, SUPPLY, BELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR
PV-DIESEL HYBRID SYSTEM (WITH ESS)

SECTION VI — TECHNICAL SPECIFICATIONS LuzP23Z1630Se

k.
l.

2ooop

Ba
a.
b.
c
d
e

™

SXELEeronavOI]

* Ambient Temperature

» Temperature Rise
Winding Connections
Insulation Level

¢ Nominal Voltage Level

» Highest Voltage Level

e Basic Insulation Level

. Winding Material

Bushing Material

% Impedance

Efficiency

Tap Changer

Taps

Transformer Losses

Tolerances

Ground Terminal Connection

Weight of Oil

Total Weight

Manufacturer's Test Cerfificate (PCB)
PCB Analysis Test Result Conducted by the DENR Accredited
Laboratories

7. Energy Storage System .

Manufacturer

Model

Nominal Rating, kW
Usable Energy, kWh
Operating Frequency (Mz)

attery Modules
Manufacturer
Model

. Chemistry
. Nominal Capacity (Ah)
. Electrical Characteristics

» Nominal Terminal Voltage
Minimum Operating Voitage
Maximum Operating Voltage
Maximum Normal State of Charge
Minimum Normal State of Charge
Nominal C-rate @ 25°C
Self-Discharge Rate

* Cycle lifetime
Physical Characteristics

* Length
Width
Height
Gross Weight
Number of celis

Name of Firm

Name & Signature of Representative Designation

NATIONAL POWER CORPORATION

VITDS (EWpi4




CUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING

°Ip bo AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR
PV-DIESEL HYBRID SYSTEM (WITH ESS)

_SECTION Vi~ TECHNICAL SPECIFICATIONS LuzP2321630Se

g. Safety Protection

9. Power and Energy Management System
a. Manufacturer
b. Model
c. Communication

10. Power Cables
16 kV XLPE Cable
Manufacturer
Place of Manufacturer
Maximum operating Temperature, °C
Max. continuous current carrying capacity of conductor at 90°C
Type of cable
Caonductor Cross-Section, mm?
Conductor Diameter, mm
Maximum Outside Diameter, mm
Conductor Shape
Conductor Material
Insutation (Material & Thickness)
Outer covering/Jacket (Material, Thickness & Termite Protection
Required)
. Shield (Typs)
Filler & Binder Tape

m—ETTTameap g

33

600 V THHN/THWN-2 Cable

Manufacturer

Place of Manufacturer

Maximum operating Temperature, °C

Max. continuous current carrying capacity of conductor at 90°C
Conductor Cross-Section, mm2

Conductor Diameter, mm

Maximum Qutside Diameter, mm

Conductor Material

Insulation (Material & Thickness)

mFe@meeppD

1.5kV DC Cable

Manufacturer

Place of Manufacturer

Conductor Size

Conductor Metal

Conductor Shape

Conductor Material

Type of wire

Type of Insulation

Maximum Operating Temperature

TTAMO Q0T ;

11. Control and Instrumentation Cables
General
a. Manufacturer

Name of Firm Name & Signature of Representative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)I-6




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR
PV-DIESEL HYBRID SYSTEM (WiTH ESS)

_SECTION VI - TECHNICAL SPECIFICATIONS LuzP23Z21630Se

b. Place of Manufacturer
c. Conductor Size

RS-485

Type of Conductor
Shielding

Type of Insulation
Type of Jacket
impedance

oooocw

Ethernet Cable

. Type of Conductor
Shielding

c. Type of Insulation
d. Type of Jacket

oo

12. Grounding System

General

a. Grid Conductor (Size & Type)

b. Bonding Conductor (riser)
s All major equipment such as inverter, transformer, ESS, etc.
+ For motors/pumps rated 30kW and above, CT/PT, FOS & LA
» For motors/pumps, perimeter lighting and fence earthing

¢. Ground Rod (Type, Diameter & Section/Length)

13.Lightning Protection
a. Manufacturer
b. Place of Manufacturer

14, Lightning Rod
a. Material
b. Length, mm
¢. Minimmum Diameter, mm

15. Down Conductor

Type

Minimum Cross-section Area
Overall Diameter, mm
Insulation Material

Sheath Material

Weight {(kg/m)

L W IR

16. Accessories

a. Support Pipe, Downlead Clamp, Terminal Lug, Guy Wire, PVC conduit,
etc.

17. Fuse Disconnect Switch with Lightning Arrester Combination
a. Manufacturer
b. Place of Manufacturer
¢. Class (indoor & outdoor)

Name of Firm Name & Signature of Reprasentative Designation

NATIONAL POWER CORPORATION VI-TDS (EW)1-6




BID DOCUMENTS DESIGN, SUPPLY, DELIVERY, INSTALLATION, TESTING
AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR

PV-DIESEL HYBRID SYSTEM (WITH ESS)

_SECTION Vi - TECHNICAL SPECIFICATIONS

LuzP23Z1630Se

Rated Voltage, kV
Nominat System Voitage, kV
Frequency, Hz
BIL, kV
Ampere Frame
Interrupting Capacity, kA
Fuse Link (Type & Current Rating)
Lightning Arrester

» Type
Class
Rated frequency, Hz
Nominal system voltage
Duty Cycle Volitage (rating), kVrms

FToTEmeQ

Nominal discharge current, kA
Creepage Distance, mm
Supporting brackets, bolts, nuts, etc.

18. Bus Conductor and Line Hardwares
Stranded Conductor Requirements
Manufacturer
Place of Manufacturer
Type of designation
Code Name
Conductor Size
Ampacity, A
Outer Layers -
o Material
Stranding No.
Calculated cross sectional area, mm?
Coefficient of Elongation

@ropoow

h. Core

Material

Stranding No.

Calculated cross sectional area, mm?
» Coefficient of Elongation

i. Conductor Coefficient of Linear Expansion

Conductor Hardware
a. Tension clamp
s Type
s Material
b. Connectors
+ Type
s Angle and T-connectors type

19. Job Site Cameras
a. Manufacturer
b. Type

Maximum Continuous Operating Voltage (MCOV)

Namse of Firm Name & Signature of Representative

Designation

NATIONAL POWER CORPORATION

[ T !
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TS DESI!GN, SUPPLY, DELIVERY, INSTALLATION, TESTING

PID POCUMEN AND COMMISSIONING OF BUTAWANAN ISLAND SOLAR
PV-DIESEL HYBRID SYSTEM (WITH ESS)

SECTION V1 - TECHNICAL SPECIFICATIONS LuzP23Z1630Se

Control Display

Image Sensor Resolution
View Angle

Still Image Resolution
Time Lapse Intervat
Battery Type & Life
Enclosure IP Rating
Storage Memory

k. Storage Capacity

—oTampee

Annex H.3 | Site Acceptance Test Procedure for the following:
a) SPV panels
b} String Inverters
¢) Energy Storage System (as an integrated system) including:
» Battery Management System (BMS)
& Powasr Conversion System (PCS)
e ESS Control System (ECS)
» Batlery Modules
d) Battery Modules/ Batteries
e) Power and Energy Management System (PEMS) including:
» Solar/PV Controiler(s)
» Genset Controllers
» ESS Control System/ESS Controller(s)

Annex H.4 | Warranty Statement for the following (as stated in GW-19):

a) SPV panels atleast 10-year warranty

b) String Inverters at least 5-year warranty

c) Energy Storage System at least 5-year warranty

d) Power and Energy Management System at least 5-year warranty
8) Battery Modules/ Batteries at least 5-year warranty

Annex H.5 | Computation of Performance Ratio and Annual Yield using the latest version
of PVsyst Software reckoned from the bid opening date.

Annex H.6 | Commissioning Test Procedures (Refer to Section GW-13.3.3
Commissioning Test)

Performance Test Procedures (Refer to Section GW-13.4 Performance
Test)

Annex H.7 | 1SO 9001 Certificate of the Manufacturer for the following equipment:
a) Solar PV (SPV) Madules
b} String Inverters
¢) Energy Storage System
d) Battery Modules/Batteries
e)__Power and Energy management System (PEMS)
Annex H.8 | ISO 14001 Certificate of the Manufacturer or equivalent for the following
equipment:
a) Solar PV (SPV) Modules .
b) Baftery Modules/ Batteries

Annex H.@ | Manufacturer's Certificate on the Average Service Life of the SPV
Modules to be supplied

Annex Test Certificates/ Certificates of Conformance of the SPV modules to be
H.10 supplied that comply with the following standards:
Name of Firm Name & Signature of Representative Designation
NATIONAL POWER CORPORATION . VI-TDS (EWI-8
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B D.Oct.J.MENIs;... N

. PV-DIESEL HYBRID svs*rem

SECTION. Vi QETECHNICAL SPEC]FICATIGNS

-f -LuzP23216308e: e

a) IEC61215- Crystalllne Silicon Terrestrtal Photovoltalc (PV)
Modules- Design Qualification and Type Approval

b) IEC 61730-1—- Photovoltaic (PV) modute safety uallf catlcm Part1 R

Requirements for construction e
¢) IEC 61730+ 2~ Photovoitaic (PV) module saf _ uallf cataen'w.Part'z-'-

Requlrements fortestng

d) IEC 61701 — Salt mist corrosion testing of photovoltaic (PV) modules 13

Amnex
H11 -

supplied that comply with the following standards:
a) IEC 62109-1- Safety of power converters
Uit power systems- Part 1: General raquiremen

b) IEC 62109-2-- Safety of power converters. for. use in photovoltalci T

power systems- Part 2: Particular requlrements for inverters

¢} IEC 62116 — Utility-interconnected phetovoltalc 1nverters~ Test: '

procedure of isiandmg preventton measures

use. in. Dhotovoltalc:f'

o a) IEC 62619 — Secondary cells and battenes contalhmg alkaline or other:' :
non-acid eIectrolytes Safety requirements for secondary lithium cells

and batteries, for use in industrial applications; or.
b} UL 1642 - UL Standard for Safety of Lithium Batteries. .

Annex Latest.Copy of Bloomberg New Energy Finance. List: of - Tier- 1
HA13 Manufactures from:bid. submlss_i__on date
Annex.. | Control Logic Block Diagram or Process Flow of all the controls and"
H.14 functions of Power and Energy Management System as enumerated in GW-
13.3.3 Commissioning Test.
“Name of Firm ;:-:.3:'-': T Néme-&-Signature of Representetivéi':;::;:" &

NATIONAL POWER CORPORATION

VI-TDS (EW)15

. | Test Certificates/ Certificates of Conformance of the Strmg Inverters to be | i




