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Parker Ranch Overview
• Founded in 1847 by John Palmer Parker, who married 

Chiefess Kipikane, the granddaughter of King 
Kamehameha I

• 5th largest ranch in the U.S., operating as a cattle ranch 
for 170 years

• The ranch covers 130,000 acres surrounding the town of 
Waimea in North Hawaii on the Big Island

• 6th generation descendant Richard Smart left the ranch 
to a beneficial trust in 1992 with the mission to maintain 
and improve the lifestyle and quality of life of Waimea 
and its residents

• Parker Ranch’s beneficiaries include the North Hawaii 
Community Hospital, the Parker School, Hawaii 
Preparatory Academy, and the Hawaii Community 
Foundation
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Parker Ranch Foundation Trust Mission 
Statement and Beneficiaries
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Parker Ranch Initiatives

Paniolo Power Company
• Unlock the renewable energy potential at Parker 

Ranch
• Pursue projects that benefit the community and all 

island residents
• Address the energy-water-ag nexus
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Paniolo Cattle Company 
• Joint venture with Ulupono Initiative
• Create an at-home thriving cattle industry that is 

energy-efficient and protects against volatility in 
fuel and feed costs 

• Create quality and consistency in beef at reasonable 
prices for restaurants ad food markets



Accelerate Transition to Renewables for >100% RPS in less than 10 
years – perhaps even in less than 5 years – with proven resources 

like Wind and Pumped Storage Hydro

Paniolo Power’s Preferred Approach

Pursue Island-Wide and/or Microgrid Solutions that                         
Prioritize Big Island Ratepayers,                                      

Lower Rates, and Reduce Emissions

Replace Oil-fired generation as quickly and efficiently as 
possible to create long-term customer value
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Demonstrate Value of Alternative Microgrid 
and/or Island Wide Solutions

Paniolo Power Plan (P3) Strategies

Develop Most Realistic and Compelling 
Alternative Portfolio to Replace Oil-Fired 
Generation on the Island within 10 years

Advocate for Policy & Regulatory Frameworks 
with the PUC to enable Regional & Island-
Wide Solutions in 5-10 years
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Energy Storage
is a transformational resource

Acts as a load by pumping water uphill

Acts as a generator by letting water flow 
downhill

Can do both at the same time

“Closed system” = no streams or ocean use
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El Hierro (ESP)

268 km2
10’000 inhabitants
Volcanic Island

Diesel 9x1.5 MW

Wind 5x2.3 MW
Turbines 4x2.8 MW
Pumps 2x1.5 MW + 
14x0.5 MW=10 MW
Solar : None

Desalination plant
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Project Country Wind Generation PSH

Ikaria Island Greece 2.7 MW 3 MW

El Hierro Canary Islands, Spain 11.5 MW 10 MW

Amari, Crete Greece 50 MW 89.1 MW

Gaildorf Project, Swabian-Granconian forest Germany 13.6 MW 16 MW
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11 www.andritz.com

 History:  Fully controllable Power Generation was following non-controllable load 
demand

 Now: Renewable Energy Sources  Power Generation no longer fully controllable
ms / s protection, inertia, primary/secondary & voltage control

minutes secondary/tertiary control, intra-day, spot market

h / days spot market based schedule

weeks / month seasonal storage & demand, Photovoltaics, Wind

years / decades grid planning, energy policy

High Flexible Hydro Power Generation in different time 
frames
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Start/Stop Flexibility / Dynamic

Wide operating range Fast response time

Reactive power

Storage capacity

Grid stability

Data exchange and 
processing

Inertia
Control of complex systems

Turbine

Generator

System approach

Grid stability

Automation

Breaker/Converter Transformer

The role of hydro power in the electrical grid
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Pump Storage Hydro

Sample Construction and Operation Conditions

 Storage capacity of 8 hours, 60 MW, 480 MWh

 Generation capacity of 60 MW for 8 hours, 480 MWh

 30MW for 16 hours

 20MW for 24 hours

 Implementation in a limited capacity grid (250 MW or less)

 Integration into a PV and Wind dominated generation portfolio

 Must be able to follow the demand/excess of energy

 Must be able to regulate the grid Frequency, Voltage and Power Factor

 Limit impact on the environment (visual impact, tourism, neighbors, …)

 Economic over its life duration

Can retire older fossil power plants
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Pump Storage Hydro

Sample Solution

 12 x 5 MW split case multi-stage 
centrifugal pumps

 Induction motors with capacitor 
assisted start

 3 x 20 MW vertical Pelton turbines

 Synchronous generators 

 Excitation systems for Voltage and 
Power Factor control

 Regulation system for Frequency 
control

 Automation system for start, stop, 
alarm and operation sequences

Piping for a 26MW generator
It’s not big!
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Pump Storage

Sample Solution Pelton

 Speed - 900 rpm
 Runner Pitch Diameter - 1050 mm
 D1/B2 Ratio - 3.44
 Number of Needle Jets - 6
 Rated (Nominal) Turbine Output 20,705 KW (4.1 m³/s; 286 cfs, 568m; 1864’ Net Head)
 Turbine Performance at 568m; 1864’ Net Head:

Discharge (m3/s) Eff (%) # Jets Output (KW)
4.10 90.75 6 20,705
3.69 91.02 6 18,690
3.28 91.15 6 16,637
2.87 91.10 6 14,549
2.46 91.13 4 12,475
2.05 91.20 4 10,404
1.64 91.03 4 8,307
0.82 90.46 2 4,128
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Pump Storage – Turbine efficiency >90%
Sample Solution - Turbines



240-MW Pumped Storage Project Proposed for Mineville, 
N.Y.
Renewable Energy World, 12/23/2016
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… The U.S. Department of Energy is calling for a big increase in pumped-storage capacity by 
2050 to meet the needs of renewable energy sources that are growing so fast the Energy 
Information Administration predicts renewables will overtake nuclear energy by 2021 and 
coal by 2030.

"Today, everyone's recognizing that a critical part of our energy infrastructure is going to be 
storage," said Jim Besha, head of Albany Engineering Corp., as he gave officials a tour of the 
mine site about 100 miles north of Albany. "You can think of it as a bank. If someone has 
excess solar energy, they would pay a fee to store it overnight.“

"Pumped storage enables greater integration of variable renewables, like wind and solar, 
into the grid by utilizing excess generation, and being ready to produce power during low 
wind and solar generation periods," said LeRoy Coleman, communications manager for the 
National Hydropower Association.



Snowy Hydro 2.0: Malcolm Turnbull announces plans for $2 
Bn expansion
The Sydney Morning Herald, March 15, 2017

Prime Minister Malcolm Turnbull will today reveal plans for a $2 billion expansion of the 
iconic Snowy Hydro scheme that could power up to 500,000 homes through a new network 
of tunnels and power stations.

The four-year project would massively increase the amount of renewable energy storage 
capacity in Australia through pumped hydro technology, which involves using cheap 
electricity to pump water uphill so it can be later released downhill through turbines, 
creating electricity when demand is high.

"The unprecedented expansion will help make renewables reliable, filling in holes caused 
by intermittent supply and generator outages. It will enable greater energy efficiency and 
help stabilise electricity supply into the future," Mr Turnbull said.

Australia currently has 2.5 gigawatts of pumped hydro power capacity, with most of it from 
three projects: the Tumut 3 plant in the Snowy, the Wivenhoe Dam near Brisbane and the 
Shoalhaven scheme south of Sydney. All three projects are used for electricity generation, 
water storage and irrigation and if all operated at full capacity, they could power 3.3 
million homes. 18



Virginia lawmakers pass bill for new utility pumped hydro 
storage facilities 
Utility Dive, February 14, 2017

 Virginia lawmakers have overwhelmingly passed a bill seeking rate approval for one or 
more pumped hydro storage projects in the state, moving the measure to the Gov. Terry 
McAuliffe (D) for signature.
 The bill, HB 1760, seeks rate approval for “one or more pumped hydroelectricity 

generation and storage facilities that utilize associated on-site or off-site renewable 
energy resources as all or a portion of their power source.” The measure stipulates the 
project(s) be located in the coalfield region of Virginia.
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http://lis.virginia.gov/cgi-bin/legp604.exe?171+sum+HB1760


GE to supply combined wind and hydro pumped storage 
pilot project
Windpower Monthly, September 30, 2016
The Gaildorf project, located in Germany’s Swabian-Franconian forest on the Limburger Berge 
uplands, will comprise four of GE’s new 3.4-137 turbines and a 16MW pumped storage hydro-
electric power plant supplied under a separate agreement between Max Bögl, Naturspeicher
and Voith.

The combined wind and hydro power plant will be able to provide balancing power for fast-
response stabilisation of the grid, said GE. This would be an additional source of earnings on top 
of normal participation in the wholesale electricity market.

The wind turbines and the pumped storage unit will both sell electricity into the wholesale 
market with their combined operation optimised to make the most of price fluctuations.

During times of peak demand and high electricity prices, the hydro plant will be in production 
mode. When demand and prices are low, the hydro plant will be in pump mode, pumping and 
storing water in the upper reservoir for later use.

The net effect will be to use the stored hydro capacity to balance the intermittent nature of wind 
power through the optimal use of energy at different times of the day, GE said.

The turbines are scheduled to be commissioned by the end of 2017 and the full Gaildorf power 
plant is expected to be operational by the end of 2018. 20



PSH Siting studies
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Companies with International Experience in small PSH



How much do PSH projects cost?
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length

length
Small length/head ratio = cheaper (<10 is good)
Soil cheaper than granite
Natural reservoirs cheaper than digging reservoirs

Parker Ranch:
• l/h ratio approximately 5.7
• Soil
• Natural reservoirs
• Potentially cheaper than batteries



Energy Storage
is a transformational resource

Pumped Storage Hydro
 Long duration
− Minutes-to-hours
− Seconds-to-minutes
 Regulation/sub-hourly flexibility and 

contingency reserves while 
simultaneously pumping to reduce RE 
curtailment
 Rotational inertia
 Ramping – down/up – minutes-to-hours
 Avoid curtailment of RE
 Effective for  over-generation
 Peak shave
 Long life: 50-90 years
 Water for fire fighting, drought 

mitigation, row crop farming, locally 
raised cattle production
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Battery Energy Storage
 Short duration 
− Seconds-to-minutes
− Regulation/sub-hourly flexibility
− contingency reserves
 Long duration
− Early stages
 Synthetic Inertia
 Ramping 
 Replacement every 7-10 years
 Lithium is exported from other 

countries
 Susceptible to fire



Key Components of our Strategy: 
Optimize Best Resources to Lower Costs

Wind Solar PV Pumped Storage Hydro

Waimea and N. Kohala wind corridors 
are among the best in the State, 

considered “world-class” due to high 
average wind speeds and capacity 

factors.  300MW to 500MW potential 
with capacity factors in excess of 

61%.

A proven resource whose installation 
cost continues to decline. There is 
over 200MW solar PV potential on 

Parker Ranch.  Solar PV provides 
power during the mid-day when wind 

speeds typically drop.

7,000 feet of elevation change on the 
Ranch; 48 potential reservoir location 

sites with 49 different project 
configurations were modeled to 

provide load-shifting capability. Long-
lived assets (100 years+) provide 

potential lowest cost storage. Water 
use also supports agriculture.

Lowest Cost Renewable 
Energy Utilizing Best Wind 

Corridors

Proven technology that 
compliments wind and 

storage technologies

Firm Generation and Flexible 
Dispatch/Storage for 
Intermittent Sources 

25

Source: Paniolo Power - Siemens  IRP and Microgrid Study, AWS TruePower report on North Kohala wind data



Wind (21MW)

Wind (11MW)

Geothermal (38MW)

RoR Hydro (17MW)

Paradigm Shift
Using the Resources in Waimea/N. Kohala

• Waimea is in the electrical “center” of 
the Big Island

• Transmission losses would be reduced
• Maximizes utilization of our island’s 

natural resources 
• As an island-wide solution, everyone 

benefits

Wind+PV+PSH

Note: “fossil labels” removed to aid in clarity

• In a competitive market environment, 
Parker Ranch could provide balancing 
and regulation services to the grid



Parting Thoughts
Pumped storage hydro provides essential synergy 
that addresses the energy, agriculture, water and 
food nexus.
PSH is an ENABLING technology that would 

improve the energy security and food sustainability of Hawaii.
PSH is a PROVEN utility scale technology.  It’s hard to come up with specific costs because 
it is so site specific, but Parker Ranch site specific estimates indicate costs coming in well 
below the Power Supply Improvement Plan (resource plan) estimates.
Siemens study on PSH:
http://dms.puc.hawaii.gov/dms/OpenDocServlet?RT=&document_id=91+3+ICM4+LSDB15
+PC_DocketReport59+26+A1001001A16B16B00610A6059518+A16B16B13721E996371+1
4+1960

http://dms.puc.hawaii.gov/dms/OpenDocServlet?RT=&document_id=91+3+ICM4+LSDB15+PC_DocketReport59+26+A1001001A16B16B00610A6059518+A16B16B13721E996371+14+1960
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