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Integral Solutions

Experts in Large Scale Renewable Power Integration

GPTech develops solutions for power conversion and management required by
renewable energies facilities, to obtain the best performance in utility-scale projects.

» Innovative products fully-developed by GPTech and » System Integrators with huge
adapted to different market requirements global market experience.
» Bringning technical support not only

DieselSolar sse to customers, but also to SO, TSO
and utilities

GridCapabilitics sm®

Smartrv eee
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International Player in Renewable

PRwer
GPTech has an active presence in key markets such as EU, USA, India, China and LATAM.

Its capacity to adapt its solutions to the new requirements and markets enables to a wide range
of projects around the world.

v/ 2.500 MW of
capacity in PV and
Wind renewable
plants with GPTech

solutions

v' Current and

planned projects
N covering all
~.. "K) ... markets of interest.

BN References
Pipeline roll-up
/ V15-04
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GPTech Experiences in Chile

Solar Inverters Unit - installations operating/under construction--..__

NAAN
IVIVV)

EDesierto de Atacama, Chile (100

v 50 APIS 2200-

i40 s 3
Calama 3, Chile (1.08 M\As= S\

Pozo Almonte 1, Chile (9 MW)
[ Calama 1, Chile (9 MW)
Diego Almagro 1, Chile (9 MW)

inimu vallaplll o0 Dy

v 4 x APIS 2200-i20
3 x PV Plants

v 1 xAPIS 1000-i20
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GPTech Experiences in Chile

Power Electronics - APIS (Advanced Power Integraded Stations)

From 500KVA to 4600 kVA
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Power Electronics - APIS (Advanced Power Integraded Stations
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GPTech Grid Capabilities

POl — Demanding Standards

cos phi (PV Plant) <1

ol GPlech

PV630WD Capability Curve
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Figure 9. PV630WD capability curve, 750kVA @50Hz @26°C (77 °F)
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PV Inverter Capability

PV630WD Capability Curve
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Figure 9. PV630WD capability curve, 750kVA @50Hz @25°C (77 °F)

PV Inverter Capability

« STATCOMs

« Static Var
Compensators (L,
C)

10




-
7 ol GPTech
GPTech Grid Capabilities

.
IS . ']\ 16 MVA — RM, Chile

v 4 AVCS 4000-i40

1

e s

GPTech AVCS4000

Advanced STATCOM Integrated Stations
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GPTech EnergyReserve® I

Power Electronics - BPCS (Battery Power Conditioning Systems)

From 500KW to 1100 kW

SERIE ENCLOSURE DC SWITCH | GROUNDING COMM
BPCS [500,630,750,900] WD [O,1] B [11] [N,P,F] [1,2,3]
Figure 2. Code making up the trade name
= Serie: 500, 630, 750 or 900

= Enclosure: O (outdoor)

1 (indoor) I EC

= DC switch: 1 (contactor for the DC switch) o

= Grounding: N (negative pole connected to ground)
P (positive pole connected to ground)
F (floating connection)

= Comm.: 1 (NTU - Modbus-RTU )
2 (NTU - Modbus-TCP)
3 (CACP - PPC Control compatible)

700
I I I I I
99,00% Inductive reactive power Capacitive reactive power
98,00% /
= 500
97,00% 93_" /
96,00% —+—395 Vde Egi 400
95,00% ~8-510 Vdc % 200
—+—825 Vdc %
94,00% g 00| .
S o
93,00% b I I
A 100 Slef R
92,00% & § =
0% 20% 40% 60% 80% 100% 120% 0 o

Figure 6. BPCS500WD efficiency curve 600 kW @PF=1.0 @25°C (77 °F) -700 -600 -500 -400 -300 -200 -100 O 100 200 300 400 500 600 7003
.
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Utility-Scale Real Cases

Large-Scale Storage System in Puerto Rico: Utilities grid integration

= Managing power plants according to the MTRs of Puerto Rico — 10MWn PV Plant

= An advanced hybrid solution with storage and integrating different power sources is
required to comply with all the local requirements.

= The main objective is to avoid the potential quality degradation in the power injected to the
grid in relation to voltage regulation and unbalancing, harmonic distortion, Flicker effect,

Voltage and Frequency sags/interruptions and transients.
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Utility-Scale Real Cases

Large-Scale Storage System in Puerto Rico: MTRs

Voltage Frequency Ride- Power Ramp Rate
Regulation Through control
System (VRS) The frequency protection will be ~ « The PV facility shall be able |/
The PV facility shall set under PREPA requirements. to control the rate of '
contribute to the grid’s Voltage Ride-Through change of power output
i during some circumstances. fro
voltage regulation,  the generators shall be online | Th g : h
following the settings : € maximum  change | |/
despite of the presence of : o
and reference of the ‘ , allowable is 10% of the rated
-~ _ voltage sags’ (LVRT) and inute. PV plant
utility’s operator with a : : power per minute. plan
_ _ Overvoltage (OVRT) in the grid. h d q
continuously  variable as to reduce power under |-
and acting close loop. utility demands (curtailment).
Frequency response/regulation Reactive Power gty
PV facility should response like a classical Capability PowicRomitre

I
i
Power Capability |
i
I

vernor rimary fr ncy regulation.
governor due to primary frequency regulatio * The total power factor shall be

AP/Pvs AF/f from 0.85 lagging to 0.85

2 '"5"‘\ ap/P %] Ieading at the pOint of

EANNP SYRURSYRUAS R N ™ sk e interconnection (POI).

L Afff[%]
! N + The aim is that PVF can ramp
il \ the reactive power from 0.85
PR \ ‘ lagging to 0.85, leading, in o .

smooth continuous fashion, at N

Ldoblots \ the POI. Absorbing MVARS pu. 1.0 062 05 0484 MVAR’WN“;I)H To4ss 05 o0& 151.0 Produci




/ o GPTech

Utility-Scale Real Cases

Large-Scale Storage System in Puerto Rico: Final Integration

System Description Tech. Data

Batteries Containerised ready-to- = \oltage range: 600-800Vdc 3 containers of
install Li-ion technology = Peak Power: 1,8 MW 1,1MW Continuous
Intensium Max = Energy@BOL: 420kWh (40% DoD) (1.8 MW peak, 1’)

BPCS GPTech DC/AC BPCS, = Nominal Power: 5.1MVA. 3 Containers x 1700
based on PVWD proofed
technology

FACTS GPTech DC/AC FACTS, = Nominal Power: 7MVA. 1 container x 4AMVA
based on SCV1000WD 1 Container x 3SMVA
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Utility-Scale Real Cases

Large-Scale Storage System in Puerto Rico: Utilities grid integration

GPTech
Statcom
SVC Solution

GPTech
EnergyReserve
Storage
Solution

PV
PV Collection System
Electrical Conn. Point
Collector
System
equivalent ]
Point of s | (0) | e _El
interconnection
Main PV SYSTEM
transformer
Interconnection E I L L E LI
transmission line :| STATCOM and Storage Sol.
I I : | Collection Electrical Conn. Point

Point of Interconnection

S .
A T e st : Substation MV/HV
| & orage Solution &

56

b GPTech
2 SYC 1000 STATCOM

GPTech MTR SOLUTION 17
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Utility-Scale Real Cases

Large-Scale Storage System in Puerto Rico: Utilities grid integration

ol GPlech

GPTech EnergyReserve: BESS system with modular GPTech Battery Power
Conditioning System.

GPDM
General Power
Disconnection Unit

BPCS

Battery Power
Converter System

BESS

Battery Energy

Storage System Transformer

LV/MV

GPTech STATCOM: Integrated Solution using modular electronic converters for
VAR support.

GPTech EMSystem PPC: Power Plant Controller for centralised management of
the Power Regulation.
18
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Utility-Scale Real Cases

Large-Scale Storage System in Puerto Rico: Succesful conformance
to MTRs

Tuesday, 05-26-2015 - 06:00:00 to 19:00:00

Hz Mw
60.300 10.00
9.50
9.00
8.50
60.200 ?‘EE
7_00—10% DRR cont.
©.50 I PO| less BFRC
60.100 g'gg_lo‘% URR cont.
5.00 Frequency
4.50 PVOUL
4.00
60.000 3.50 BESS
3.00 Vert. Rad. * 100
2.50
2.00 RRCMW
59.900 1.50 BESS RRC
1.00
0.50 BESS FRC
0.00 sOocC * 10
-0.50
59.800 _1.00
-1.50
-2.00
-2.50
s9.700 & —+ ——+— —— . 200
SEIXOUORSIZTRNRTITTFEEITIZOUORSIBTNRIYITITFES8ITZIOREIBARER Start Time: 12:17:00
R A IR A A B T o T B B B o B o B o B e B e B B e B B e B e B B e B B e B T s B e B e A A Minutes to Show: 30
A A A A A A AN A AN AN AN A N A A A NN N N N N A A AN A N A N e N N N e N N
- e S gla Jha o fa Jha fa Ja fa gha Jla Jla Jha Jla Jla o fa Jlafa jla jha fa B fla gea Bl jla Jla jha Jha jrafa jra Jla ja g g

-wa@
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Utility-Scale Real Cases

Large-Scale Storage System in Puerto Rico: Succesful conformance
toM™— Real Data - Voltage Regulation with 2 x AVCS4000

125 40.15
10
75| |

5

Power (PV - MW , STACOMS - MVAr)
Voltage Output (KV)

14. Jul 04:00 08:00 12:00 16:00 20:00 15. Jul
o Grid Voltage -+ PV Output -»- Q STATCOMS 20
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Experienciay Nuevas Aplicaciones

Conclusiones para Chile

= Integracion de Plantas PV:

= Buen potencial en PMGDs

= Necesidad de O&M-Servicio de Garantias confiable.
= Sistemas de Compensacion:

= Necesidad de adaptacion a NTSyCS: alta exigencia

= Oportunidad para unidad de Servicios Complementarios
= Sistemas de Almacenamiento:

= Desplazamiento de Energia

= Reserva en Giro / Control Primario de Frecuencia
= ¢Normativa futura de mayor exigencia?

= Power Plant Controller:

= Necesidad de adaptacion a NTSyCS: alta exigencia en velocidad y precision
= ¢ Normativa futura de mayor exigencia en SD?

4



USA

West

4370 La Jolla Village
Drive, Northern Trust
Building

Suite 00, San Diego,
California

BRASIL

East

1111 Lincoln Road 4th Floor
(Regus)

Miami Beach

Florida

PUERTO RICO

Rua Hamilton Silva, 235
CEP: 68908-130
Bairro-Jesus de Nazaré-
Macapa

Amapa

CHILE

Alonso de Cordova 5870
Oficina 1810

Las Condes

Santiago

Centro de Negocios SAN
JUAN

Metro Office Park (HQ)
Metro Office Park Metro
Parque 7 Street 1

Suite 204 Guaynabo 00968
San Juan de Puerto Rico

SPAIN

Headquarter R+D Center

C/ Camino de los Avenida de Camas, 26-28
Descubrimientos 17 PIBO 41110

Isla de la Cartuja Bollullos de la Mitacion
Seville Seville

SOUTH AFRICA

Floor Lancaster Gate, Hyde Park
Lane

Cnr. William Nicol Dr. & Jan
Smits Ave Hyde Park

Sandton 2196

Johannesburg

MUCHAS GRACIAS POR SU
ATENCION! ¢PREGUNTAS?
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