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(Plant Type) (Load Response) (Min. Load)

Steam power Gen. ~A0 o §
(Dram boiler 350MW Class) 1~4% 25% approx. E
Steam power Gen., Gas and Oil 3
(One through boiler, 3~5% 15~30% =
1,000~600MW Class) =
Steam power Gen., Coal %
(One through boiler, 3~4% 30% approx. =
1,000~600MW Class) D
=

Gas Turbine Combined Cycle o ~

(GTCC) >% approx. 25750% Load Rate (%)

FK1 NHREEOEREILERE & RIEKETRE
Table 1 Load response and Minimum load of
Thermal Power Plant

PR, a8, At B8, PR Aote: KNFEEBIRE(CKDBHNZ AT LD MR LDOJENE, BRFEEEARE (2013)

X2 BN ERFOMEET
Fig.2 Net Thermal Efficiency Decline at a partial Load
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| —EQ7J<7]/T%7J<(Z<J:5FIexibiIityd)r'cUJ: IEA_Hydropower_Technology Roadmap (2012)
ANDFEAFIEIRZ VL, ERICDWTIE china 94 gurope japan "
ANOERMNSDOFHIF). FARREFE(CD R Stotaleneray  21% 2% 4% 18%

(/ \t (Q:Eﬁ%i‘m/r\l_\__l\d)ﬁ%u ﬁ"‘,\J :Bj( g l/ \o Vi Hydro % total energy  14% 6% 13% 12%
O —fKA/BKICDNTIE kW Blle, e s o s e e

DDOFRIREIEEEN NN DFIL0ETHD EN ey M% 3% 4% %

: &.%ﬁgﬁg\ggﬁ L/\ 4@3”@5‘21’1&%%\ v Hydro % total energy  15% 6% 1% 13%

%jj 9X;Aé{$®ﬁ5§ﬁ4t®%iﬁab\ 15 \ Wl PSP/total capacity 3% 8, 10% 12% 3%
BEREEL. AR EEXSEN ow s 19 18 3 164 700
WHETHSD,
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ALSH E. Quitmann, ENERCON: Ancillary services from WT and
related Grid Codes, IRED (2012)

Instantaneous penetration with
inverter based generation
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No. Value Ways to Increase Value Beneficiaries Potential
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Identify and make plant efficiency Plant owner 1-3%
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efficiency of other generation
Recognize hydro for allowing more National Not
generation diversity and options, thus interest, general | quantified
3 Operational | enhancing energy security and public, and
Improvements | maintaining power supply reliability in | NERC
the face of uncertainties in future energy
resources

EPRI Quantifying the Value of Hydropower in the Electric Grid: Final Report (2013)
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No. Yalue Ways to Increase Value Beneficiaries Eoeantial
Streams Value
Expand the effective operating range of Plant owner 61%
New Hydro | existing and new hydro units with lower and operator | increase
4 | Technologies | minimum load and higher peak operating annual
capabilities average
income PS
Apply adjustable speed drive electronics in | Plant owner 85%
New Hydro | new and selected existing pumped storage | and operator | increase
5 | Technologies | units to enable regulation of the pumping annual
power requirements, particularly at night average
income PS
Design new pumped storage plants that Plant Not
New Hydro mim'mize‘ environmental impacts such as developers, . quantified
é | Tectinolont low profile or closed water supply loop to | general public
gies : : . :
shorten licensing lead times and public
approval process as compared to recent
conventional experiences

EPRI Quantifying the Value of Hydropower in the Electric Grid: Final Report (2013)
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HHRETZBNDE LTS,
No. Yalye Ways to Increase Value Beneficiaries Eotential
Streams Value
Settle energy markets sub-hourly, Everybody 5%
- Electricity | increasing conventional and pumped decrease in
Markets | storage energy arbitrage opportunities with electricity
grid demand load leveling benefits prices
Have the Independent System Operators Everybody 63-77%
2 Electricity | (ISOs) scheduling hydro to co-optimize increase in
Markets | energy and ancillary services within a profits PS
balancing authority
Treat pumped storage as a new storage Developers, Not
9 Electricity | assef class capturing the full value of owners, and quantified
Markets | services and improving the economics in general public
areas with resource constraints
Credit hydro for its very fast regulation Developers, Not
10 Electricity | response in situations where resource owners, NERC quantified
Markets | adequacy is a power system reliability and general
issue public

EPRI Quantifying the Value of Hydropower in the Electric Grid: Final Report (2013)
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Are the socio-economic benefits of a heavily
modified water body in the balance sheet?

Transport: environment- Public security: Improved flood/drought protection
friendly, low-cost inland

waterway

Energy: climate
friendly electricity
generation with
flexibility to stabilize
electric system and
to support the
integrations of more
variable renewables

Agriculture: Stabilized
groundwater levels have
beneficial effects on yields

Is it responsible to expect
50 million €uros to be
invested into fish migration
to achieve possibly good
ecological potential?

SD Statkraft
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