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ʢϦϓϨʔεʣ͕ਪ͞Ε͍ͯΔɽ

ؾɼ1995ͷిڈཧͷಋೖʹ͍ͭͯɼաݪ૪ڝ෦ͷిൃ͚ͨʹͷޮԽڅڙྗి
ೖଅਐΛࢀنͷ৽ۀࣄଇఫഇ͞Εɼൃిݪ੍͕نೖࢀΔʹۀࣄؾ๏վਖ਼ʹΑΓɼԷిۀࣄ

తͱͨ͠Րྗೖ੍ࡳ͕ಋೖ͞Εͨɽ࣌ͷՐྗೖ੍ࡳɼืूʹରͯ͠ൃ׆ͳԠ͕͋ࡳ

ΓɼҰൠి͕ऀۀࣄؾઃఆ্ͨ͠ݶՁ֨ͱൺֱ͍ͯ͠Ձ֨Ͱམ͞ࡳΕΔɼҰఆͷޮՌΛ্

͍͛ͯͨɽ͜ͷͨΊɼ2000ΑΓɺҰൠిऀۀࣄؾͷؚࣗࣾΊͨݪଇͯ͢ͷ৽نՐྗ
ͱͯ͠ػܖ͕ಋೖ͞Ε͕ͨɼԷిྗऔҾॴͷඋΛ੍ࡳͷରͱ͢ΔՐྗશ໘ೖࡳΛೖݯి

2003ʹഇ͞ࢭΕΔ͜ͱͱͳͬͨɽՐྗશ໘ೖ੍ࡳͷഇࢭҎ߱ɼిۀࣄؾ๏্ɼҰൠ
Ε͞ࢪ࣮ࡳೖʹޙ࠷ͱՄͰ͕͋ͬͨɼ2002Λ͜͏ߦΛࡳɼࣗओతʹೖ͕ऀۀࣄؾి
͓ͯΒͣɼIPPऀۀࣄΛ͡Ίͱ͢Δ৽ࢀنೖऀʹΑΔԷڅڙɼൃ׆ͱ͍ݴ͍ɽ͜ͷΑ
͏ͳঢ়گͷதͰɼ2012 9݄ɼଟ༷ͳओମΛڧ૿ྗڅڙͨ͠༺׆Էࢢͷੑ׆ԽʹΑΔి
ྗίετ͚ͯʹݮɼ৽ݯిنઃஔʹ͓͚Δ IPPೖࡳΛ࣮͢ࢪΔํɼʮ৽͍͠Րྗൃిೖ
ࣄؾɼҰൠిۀࣄʯ͕ࣔ͞Εͨɽ੍Լʹ͓͍ͯϓϥϯτͷϦϓϨʔεࢦΔʹ༺ͷӡࡳ

ʣʹച٫ຢऀۀࣄࡳͳͲͷೖऀۀࣄʢಠཱൃిऀۀࣄʢൃిϓϥϯτͳͲʣΛଞͷ࢈ࢿͷऀۀ

ି༩͠ɼ͕֘ऀۀࣄସ͑తʹϦϓϨʔεͷϓϩδΣΫτΛ࣮͠ߦɼ͞ΒʹɼఆΊΒΕ

ͱͱͳΔɽ͜ͷ੍ͷಋೖʹΑΓɼҰൠ͜͏ߦɼిྗͷങ͍औΓΛ͕ऀۀࣄؾɼҰൠిؒظͨ

ʹ֦େࢢͷଅਐɼԷిྗࢿೖऀͷࢀن৽ۀࣄڅڙԷݮίετۀઃɾૢݐͷऀۀࣄؾి

ΑΔిྗՁ֨ͷదਖ਼ԽͳͲ͕ظ͞ΕΔɽ

ఆΛ͢Δ͜ͱ͕ॏཁͰܾ͋ࢥҙྀͨ͠ߟΔʹɼকདྷͷෆ࣮֬ੑΛ͑ߟͷΛࢿۀࣄ

ΔɽՐྗൃిࢿʹ͓͚Δෆ࣮֬ੑͱͯ͠ඇৗʹଟ͘ͷͷ͕͑ߟΒΕΔɽྫ͑ɼిྗध

ཁྔͷมԽٕज़ֵ৽ɼସΤωϧΪʔͷՄੑͰ͋Δ͕ɼຊڀݚͰɼϓϥϯτͷΩϟο

γϡϑϩʔʹӨڹΛ༩͑Δ೩ྉՁ֨ͷෆ࣮֬ੑʹ͢Δɽ

ੳख๏ͱͯ͠ɼෆ࣮֬ͳঢ়گԼʹ͓͚ΔੑࡁܦධՁख๏ͷҰͭͰ͋ΔϦΞϧΦϓγϣϯཧ

Λ༻͍ΔɽϦΞϧΦϓγϣϯཧɼࢿͷҙܾࢥఆʹॊೈੑΛͤͨ࣋Δ͜ͱͰɼࢿͷ

ԆظͷՁͱଈ࠲ʹࢿΛ͜͏ߦͱͷՁΛ֤࣌Ͱൺֱ͠ɼՁͷํ͍ߴΛબ͢Δͱ͍

ධՁख๏Ͱ͋ΔੑࡁܦͷۀࣄΔɽ౷తʹ༻͍ΒΕ͍ͯΔ͍͍ͯͮجʹํ͑ߟ͏ NPV (Net
Present Value:ਖ਼ຯࡏݱՁ)๏Ͱɼ֬ఆతͳՁ֨γφϦΦ/ྻܥ࣌γφϦΦΛઃఆͨ͠ޙͰ
ͷΈɼͦͷۀࣄͷՁΛࢉग़͢Δ͜ͱ͕Ͱ͖Δɽ͔͠͠ͳ͕Βɼ೩ྉՁ֨ɼిྗՁ֨ɼෆ֬

࣮ʹਪҠ͢Δࡏݱͷঢ়گͱͳͬͯɼෆ࣮֬ੑʹରॲͰ͖ͳ͍ NPV๏Ͱɼਖ਼֬ͳۀࣄධՁ
͍͓ͯʹԼگͰ͖ͳ͍ɽ͜Εʹର͠ɼϦΞϧΦϓγϣϯɼෆ࣮֬ͳঢ়ظΘΕΔ͜ͱߦ͕

Ͱ͖Δͱ͍͏ॊೈੑΛ݉Ͷඋ͑ͨཧظఆΛԆܾࢥΓɼҙͨͬߦఆΛܾࢥಈͷҙߦۀاదͳ࠷

Ͱ͋Γɼҙܾࢥఆͷॊೈ͞ɼෆ࣮֬ੑʹରॲͰ͖ΔͷͰɼ֬ఆతͳঢ়͕گଘ͠ࡏͳ͍߹ʹ

͓͍ͯɼಛʹਖ਼֬ͳۀࣄՁධՁ͕Ͱ͖Δख๏Ͱ͋Δɽ

ΘΕ͍ͯΔߦ͕ڀݚͷϦΞϧΦϓγϣϯͷదԠʹ͍ͭͯɼଟ͘ͷۀࣄిൃ [2]ɽಛʹɼ
ൃిϓϥϯτͷϦϓϨʔεۀࣄʹؔͯ͠ɼNaito et al.[3]ɼதాΒ [4]ɼౢߴɾ ͛ڍ͕[5]

－ 58 －



The Twenty-Sixth RAMP Symposium

ΒΕΔɽNaito et al.ɼిൃྗࢠݪϓϥϯτͷϦϓϨʔεۀࣄʹ͓͍ͯిྗՁ֨ͷෆ࣮֬ੑ
Λྀ͠ߟɼϦΞϧΦϓγϣϯཧΛ༻͍ͯɼطଘϓϥϯτͷഇغΦϓγϣϯͱ৽نϓϥϯτͷ

Δɽத͍ͯͬߦஙɾఏҊΛߏϦϓϨʔεʹؔ͢Δෳ߹Φϓγϣϯͷྀͨ͠ߟઃΦϓγϣϯΛݐ

ాΒɼNaito et al.ͷϞσϧΛͱʹॳظࢿෛ୲ͷฏ४Խ੍Λத৺ʹݮՁঈ٫ෛ୲ͷ
ʹ͍ͭͯϦΞϧΦϓγϣϯཧΛ༻͍ͯੑࡁܦධՁΛ͍ͯͬߦΔɽౢߴɾɼܦߴԽ

ͷిൃྗࢠݪϓϥϯτʹؔͯ͠ɼഇࢭાஔɼઃඋߋ৽ɼϦϓϨʔεͷબʹ͍ͭͯੑࡁܦ

ධՁΛ͍ͯͬߦΔɽຊڀݚͰɼՐྗిݯೖ੍ࡳʹண͠ɼిൃྗࢠݪϓϥϯτͷϦϓϨʔ

εʹؔ͢ΔઌڀݚߦͷϞσϧΛɼՐྗൃిϓϥϯτͷϦϓϨʔεʹ֦ு͢ΔɽಛʹɼՐྗిݯ

ͷೖߦ͕ࡳΘΕΔঢ়گΛఆ͠ɼҰൠిిൃ͕ऀۀࣄؾϓϥϯτΛഇ͠ࢭɼ͞Βʹϓϥϯτͷ

৽ݐنઃΛೖ͢ࢪ࣮͕ऀۀࣄࡳΔ߹ͷ྆ऀͷ࠷దͳࢿҙܾࢥఆΛϞσϧԽ͠ࢿҙࢥ

ܾఆʹ͍ͭͯੳ͢Δɽ

ઌڀݚߦͰ͋Δ Naito et al.ɼ୯ҰͷऀۀࣄʹΑΔϦϓϨʔεϓϩδΣΫτͷࢿͷ
ੳͰ͋Δ͕ɼຊڀݚͰɼҰൠిऀۀࣄؾͱೖऀۀࣄࡳͷ̎ऀΛఆ͠ੳΛ͏ߦɽೖ੍ࡳ

Λྀͨ͠ߟϦϓϨʔεϓϩδΣΫτʹ͓͍ͯɼҰൠిऀۀࣄؾʹΑΔൃిϓϥϯτͷഇࢭાஔ

ɼೖऀۀࣄࡳʹΑΔ৽نϓϥϯτઃஔͷࢿΛߦྀͯ͠ߟΘΕΔ͜ͱ͔ΒɼҰൠిۀࣄؾ

ऀɼ୯ҰͷϦϓϨʔεϓϩδΣΫτͷΑ͏ʹ࠷దͳλΠϛϯάͰഇࢭાஔΛ࣮͢ࢪΔ͜ͱ

Ͱ͖ͳ͍ɽ͔͠͠ͳ͕Βɼ৽نϓϥϯτͷઃஔʹؔΘΔࢿίετૢۀίετͷݮʹΑ

ΔࡁܦతͳϝϦοτଘ͢ࡏΔͷͱ͑ߟΒΕΔɽຊڀݚͰಛʹɼԷՁ֨ͱೖࡳՁ֨ͷؔ

ʹΑΓมԽ͢Δ࠷దͳࢿͷλΠϛϯάΛ໌Β͔ʹ͢Δ͜ͱʹΑͬͯɼೖ੍ࡳ͕ϦϓϨʔ

εۀࣄʹ༩͑ΔӨڹΛੳ͠ɼೖ੍ࡳΛྀͨ͠ߟ߹ͷϦϓϨʔεҙܾࢥఆʹؔ͢ΔݟΛ

ಘΔ͜ͱΛతͱ͢Δɽ

2. Ϟσϧ

2.1. ϞσϧͷԾఆͱઃఆ

ຊڀݚͰɼઌڀݚߦ [3, 4, 5]ͱಉ༷ʹࠁ࣌ tͰͷ೩ྉඅ͕ҎԼͷزԿϒϥϯӡಈʹै͏

ͱԾఆ͢Δɽ

dCf (t) = µCf (t)dt + σCf (t)dW (t), C0 = cɹ (1)

͜͜Ͱɼµɼσ ɼͦΕͧΕ೩ྉඅͷظɼϘϥςΟϦςΟͰ͋Γɼ͜ΕΒ֎ੜతʹ

༩͑ΒΕΔఆͰ͋Δɽ·ͨɼWt ɼඪ४ϒϥϯӡಈΛද͍ͯ͠Δɽ

ຊڀݚʹ͓͍ͯ,ΩϟογϡϑϩʔɾϕʔεʹΑͬͯՁΛࢉఆ͢Δͷͱ͢Δɽͦͷ্Ͱɼ
ϓϥϯτ 1ɼϓϥϯτ 2ͷΩϟογϡϑϩʔʹ͍ͭͯઃఆ͢Δɽϓϥϯτ 1ɼ2ͷΩϟογϡ
ϑϩʔΛͦΕͧΕ π1ɼπ2 (yen/kWh)ͱ͢Δɽίετେผͯ͠ɼ(i)ӡసҡ࣋අ (O&Mඅ)ɼ
(ii)ࢿຊඅɼ(iii)೩ྉඅ͕͋ΔɽͦΕͧΕʹ͍ͭͯɼҎԼͷΑ͏ʹԾఆ͢Δɽ
ӡసҡ࣋අ͍ͭͯɼίετূݕҕһձใࠂॻʹࣔ͞Εͨίετʢઃඋར༻ 80%ʣΛج
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ຊͱ͠ɼͦͷӡసҡ࣋අΛ Com(yen/kWh)ͱ͢Δɽ·ͨɼൃి༰ྔΛ Q(kW)ͱ͠ɼग़ྗ ×
×(ؒ࣌)24 365()× ઃඋར༻ʹΑͬͯఆٛ͢Δɽ͞ΒʹɼҰൠి͕ऀۀࣄؾҰൠधཁʹച
ి͢ΔిྗՁ֨ʢԷՁ֨ʣΛ Pw(ԁ/kWh)ͱ͢Δɽϓϥϯτ 2ͷݐઃؒظΛ T ()ͱ͠ɼͦͷ
ण໋ؒظΛ L()ͱ͢Δɽࢿຊඅʹؔͯ͠ɼϓϥϯτ 1Λഇ͢غΔίετ Id(Q)(yen/kW)ɼ
ϓϥϯτ 2ͷݐઃίετ Ii(Q)(yen/kW)ʹશؚͯ·Εɼརࢠͷࢧؚ͍ΊΔɽ·ͨɼഇ
࣌ఆܾغίετഇغ t = τ1 ઃίετϓϥϯτݐΘΕɼࢧʹ ࣌࢝։ۀ2ૢ t = τ2 + T ʹ

,ͨ·ΘΕΔͷͱ͢Δɽࢧ ϓϥϯτ 1 ͷݐઃඅࢧ͍ࡁΈͰ͋Δͱ͢Δɽࢿίετ
Ii(Q)ʹ͍ͭͯɼൃి༰ྔ Qʹґଘ͢ΔͨΊ I Λ Qͷؔͱ͢ΔͱɼҎԼͷΑ͏ʹ༩͑Β

ΕΔɽ

Ii(Q) = ξiQ (2)

͜͜Ͱɼξi ୯Ґൃి༰ྔͨΓͷࢿίετͰ͋Δɽ͢ͳΘͪɼI(Q) Qʹൺྫ͢Δͱ

ͳΔɽಉ༷ʹɼ

Id(Q) = ξdQ (3)

ͱ͠ɼξd ୯Ґൃి༰ྔͨΓͷഇغίετͰ͋Δͱ͢Δɽ

೩ྉඅʹؔͯ͠ɼ্هͷͱ͓Γࠁ࣌ tʹΑΓෆ࣮֬มಈ͢Δͱͯ͠ఆ͍ٛͯ͠Δɽ͋Δ

࣌ t ʹ͓͚Δϓϥϯτ 1ɼ2 ͷΩϟογϡϑϩʔిྗՁ͔֨ΒಘΒΕΔऩೖ͔Β೩ྉඅɼ
ӡసҡ࣋අͳͲͷίετΛͨ͡ݮͷʹϓϥϯτͷൃి༰ྔΛֻ͚ͨͰ͋ΔͱԾఆ͠

π1(t) = Q(Pw − η1Cf (t) − Com) (4)

π2(t) = Q(Pw − η2Cf (t) − Com) (5)

ͱද͢͜ͱ͕Ͱ͖ΔɽຊڀݚͰٺԽͨ͠ϓϥϯτͱٕज़ͷ্ʹΑͬͯޮԽͨ͠৽نϓ

ϥϯτͷࠩผԽΛਤΔͨΊ೩ྉඅʹؔ͢Δύϥϝʔλͱͯ͠ η1ɼη2 ͕ η1 > η2 ͱͳΔΑ͏ઃ

ఆ͢Δɽ͜͜Ͱɼπ1(t),π2(t)ͦΕͧΕɼ

0 ≤ t ≤ τ1 (6)

τ2 + T ≤ t ≤ τ2 + T + L (7)

ʹ͓͍ͯఆٛ͞ΕΔ. ·ͨɼഇغͷࡍͷϓϥϯτ 1ͷଘՁ 0Ͱ͋Δͱ͠ɼׂҾΛ
ρͱઃఆ͢Δɽ

2.2. ୯ҰऀۀࣄϦϓϨʔεධՁϞσϧ

ઌڀݚߦͷ Naito et al.Ϟσϧ [3]ʹै͍*1ɼҰൠి͕ऀۀࣄؾɼࣗͰϦϓϨʔε͏ߦۀࣄ

ঢ়گΛ͑ߟΔɽਤ 1ɼ୯ҰऀۀࣄʹΑΔϦϓϨʔεۀࣄͷ֓ྻܥ࣌೦ਤͰ͋ΔɽϦϓϨʔε
ઃίετΛݐɽ͞ΒʹɼߦાஔΛ࣮غ͍ɼഇࢧίετΛغԽͨ͠ϓϥϯτΛഇٺɼۀࣄ

*1 Naito et al.[3]ͰɼిྗՁ֨ɼ͢ͳΘͪɼചిऩೖͷෆ࣮֬ੑΛ͍ͯ͑ߟΔ͕ɼຊڀݚͰɼ೩ྉඅͷෆ࣮֬ੑΛ͑ߟΔɽ
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ਤ 1 ୯ҰऀۀࣄϦϓϨʔεۀࣄͷྻܥ࣌ऩӹ֓೦ਤ

ͷ࣌ϓϥϯτΛઃஔ͢Δͱ͍͏ͷͰ͋Δɽ͜ͷنͷʹ৽ͦͨ͠ࢭ͍ɼϓϥϯτΛഇࢧ

ϓϥϯτͷഇغίετɼ·ͨݐઃίετɼҰൠి͕ऀۀࣄؾෛ୲͠ɼϓϥϯτʹͯൃిͨ͠

ిྗΛҰൠधཁʹചి͢Δ͜ͱʹΑͬͯऀۀࣄརӹΛಘΔ͜ͱͱͳΔɽ

͢ͳΘͪɼϓϥϯτ 1 ɼt = 0 ͔ΒΩϟογϡɾϑϩʔ͕ൃੜ͠ɼt = τ1 ʹ͓͍ͯɼૢ

ɼtޙɽͦͷ͏ߦાஔΛࢭɼͪʹഇ͠ࢭΛఀۀ = τ2 ʹ͓͍ͯɼϓϥϯτ 2 ͷݐઃͷҙܾࢥ
ఆ͕ߦΘΕΔɽϓϥϯτ 2 ɼT Ͱݐઃ͞Εɼt = τ2 + T ͔ΒΩϟογϡϑϩʔ͕ൃੜ͠ɼ

t = τ2 + T + LʹૢۀΛఀ͢ࢭΔͷͱ͢Δɽ

·ͣɼҰൠి͕ऀۀࣄؾɼ৽نʹϓϥϯτΛઃஔ͢Δ߹ͷࢿΦϓγϣϯʹ͍ͭͯࣔ͢ɽ

ࢿΦϓγϣϯʹ͓͍ͯɼ࠷దظ࣌ࢿɼࢿͷҙܾࢥఆΛ͍ߦɼݐઃίετΛࢧ͏͜ͱ

ʹΑΓɼड͚औΔΩϟογϡϑϩʔͷՁ͕ࢿͷҙܾࢥఆΛΒͤΔ͜ͱͷՁΑΓେ͖͘

ͳΔ࣌Ͱ͋Δɽͦ͜Ͱ·ͣɼݐઃίετΛࢧ͏͜ͱʹΑΓಘΒΕΔΩϟογϡϑϩʔͷՁ

ΛٻΊΔɽ͜Εɼ͢ͳΘͪɼࢿͷਖ਼ຯࡏݱՁʢNPVʣΛද͢ɽϓϥϯτ 2ͷૢۀதʹ
ಘΒΕΔऩӹͷ t = τ2 ͰͷՁ࣌ Vi(c)ɼϓϥϯτ 2ͷΩϟογϡϑϩʔ͕ɼt = τ2 + T

ઃίετݐ͔Βൃੜ͠ɼ࣌ Ii(Q)͕ൃੜ͍ͯ͠Δ͜ͱʹҙ͢Δͱ

Vi(c) = E[
∫ T +L

T
e−ρtQ(Pw − η2Ct − Com)dt − Ii(Q)]

= kc + γ − Ii(Q)
(8)

ͱͳΔɽ͜͜Ͱɼ

k = − η2Q

ρ− µ
e−(ρ−µ)T (1 − e−(ρ−µ)L)

γ = (Pw − Com)Q
ρ

e−ρT (1 − eρL)
(9)

Ͱ͋ΔɽࢿΦϓγϣϯΛ F2(c)ͱ͢ΔͱɼBellmanํఔࣜΑΓҎԼͷඍํఔ͕ࣜಋग़͞Ε
Δ [1]ɽ

−ρF2(c) + µcF ′
2(c) + 1

2c2F ′′
2 (c)σ2 = 0 (10)

(10)ࣜͰද͞ΕΔඍํఔࣜͷҰൠղ
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F2(c) = A1cβ1 + A2cβ2 (11)

Ͱ͋Δɽ͜͜Ͱɼβ1, β2 ࣍ͷಛੑํఔࣜͷਖ਼ෛͷ 2ࠜͰ͋Γɼβ1 > 0, β2 < 0ͱ͢Δ [1]ɽ
1
2σ

2β(β − 1) + µβ − ρ = 0 (12)

β1 = 1
2 − µ

σ2 +
√

(1
2 − µ

σ2 )2 + 2ρ
σ2 > 1 (13)

β2 = 1
2 − µ

σ2 −
√

(1
2 − µ

σ2 )2 + 2ρ
σ2 < 0 (14)

·ͨɼᮢ c∗
i ʹ͓͚Δ Vi(c)ͱͷଓ݅Ͱ͋ΔόϦϡʔɾϚονϯά݅ͱɼ࠷దԽ݅Ͱ

͋ΔεϜʔεɾϖʔεςΟϯά݅ΛٻΊΔͱɼ

F2(c∗
i ) = Vi(c∗

i ) ⇔ F2(c∗
i ) = kc∗

i + γ − Ii(Q) (15)

F ′
2(c∗

i ) = V ′
i (c∗

i ) ⇔ F ′
2(c∗

i ) = k (16)

ͱͳΔɽ͜͜Ͱɼc → ∞ͷݶۃʹ͓͚Δڥք݅Λ͑ߟΔͱɼࢿΛ࣮͢ࢪΔՄੑ͕ۃΊ

͍ͯͨΊΦϓγϣϯՁ 0Ͱ͋Δɽ͢ͳΘͪɼ

lim
c→∞

F (c) = 0 (17)

͕ಘΒΕΔɽ͜ΕΑΓɼ

A1 = 0 (18)

ͱͳΔɽ(15)ࣜɼ(16)ࣜΑΓɼࢿͷᮢ c∗
i ͱະఆ A2 

c∗
i = β2

1 − β2

γ − I(Q)
k

A2 = k(c∗
i )1−β2

β2
(19)

ͱͳΔɽ͕ͨͬͯ͠ɼຊϞσϧʹ͓͚ΔࢿΦϓγϣϯ F2(c)࣍ͷΑ͏ʹٻ·Δɽ

F2(c) =
⎧
⎨

⎩
kc + γ − Ii(Q) c ≤ c∗

i

A2cβ2 c > c∗
i

(20)

ϓϥϯτ͍͓ͯʹۀࣄͷϦϓϨʔεࡍɼϦϓϨʔεΦϓγϣϯʹ͍ͭͯࣔ͢ɽ࣮ʹ࣍ 1Λഇ
ɼ୯७ʹϓϥϯτʹࡍΛܾఆ͢Δظ࣌దͳ࠷Δ͢غ 1ͷΈͷऩӹΛܾͯ͑ߟఆ͢ΔͷͰͳ
͘ɼݐʹ࣍ઃ͞ΕΔϓϥϯτ 2ͷऩӹ͑ߟΔ͜ͱʹΑΓϦϓϨʔεۀࣄશମͷਖ਼֬ͳۀࣄධ
Ձ͕Ͱ͖Δͷͱ͑ߟΒΕΔɽ

ϦϓϨʔεϞσϧΛ͑ߟΔ্Ͱɼϓϥϯτ 1Λഇ͢ࢭΔՁʹɼϓϥϯτ 2ͷΦϓγϣϯ
Ձؚ͕·Ε͍ͯΔɽ͜ͷ߹ɼൺֱ͢Δ 2ͭͷՁɼഇغίετΛ͍ɼϓϥϯτ 2ͷظ
ΦϓγϣϯՁΛड͚औͬͨͱ͖ͷՁͱɼϓϥϯτ 1 ͔ΒಘΒΕΔऩӹͱܧଓՁͰ͋
ΔɽഇغίετΛ͍ɼϓϥϯτ 2ͷظΦϓγϣϯՁΛड͚औͬͨͱ͖ͷՁΛ Vd(c)ͱ
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͢ΔͱɼVd(c)
Vd(c) = F2(c) − Id(Q) (21)

Ͱ͋ΔɽΦϓγϣϯՁ F1(c) ɺ

F1(c) = B1cβ1 + Q(Pw − Com)
ρ

− Qη1c

ρ− µ
(22)

ͱͳΔɽόϦϡʔɾϚονϯά݅ɼεϜʔεɾϖʔεςΟϯά݅ɼᮢΛ c∗
d ͱ͢Δͱɼ

ࢿͷᮢ c∗
i ͦΕҎԼͰ͋ΕࢿΛܾఆ͠ɼഇغͷᮢ c∗

d ͦΕҎ্Ͱ͋ΕഇغΛܾ

ఆ͢Δ͜ͱ͔Βɼc∗
d ɼ໌Β͔ʹ c∗

i ΑΓେ͖͍͜ͱʹҙ͢Δͱɼ

F1(c∗
d) = Vd(c∗

d) ⇔ B1(c∗
d)β1 + Q(Pw − Com)

ρ
− Qη1c∗

d

ρ− µ
= A2(c∗

d)β2 − Id(Q) (23)

F ′
1(c∗

d) = V ′
d(c∗

d) ⇔ β1B1(c∗
d)β1−1 − Qη1

ρ− µ
= β2A2(c∗

d)β2−1 (24)

ͱͳΔɽ(37)ࣜ,(36)ࣜΛಉ࣌ʹຬͨ͢ B1, c∗
d ղੳతʹղ͚ͳ͍͕ɼҎԼͷࣜΛຬͨ͢ɽ

A2(β1 − β2)(c∗
d)β2 + (β1 − 1)Qη1c∗

d

ρ− µ
− β1Q(Pw − Com

ρ
+ ξd) = 0 (25)

(25)ࣜΛࢉܭʹΑΓղ͘͜ͱͰ c∗
d ΊͨٻΔɽ·ٻ͕ c∗

d Λ (36)ࣜʹೖ͢ΕɼB1 ٻ͕

·Δɽ·ͨɼഇغΛ͍ߦɼͪʹݐઃʹೖΔͱ͍͏ҙܾࢥఆɼ೩ྉඅ͕ॳΊͯ c∗
d Λ্ճͬ

ͨͱ͖ʹߦΘΕΔɽ

2.3. ೖ੍ࡳΛྀͨ͠ߟϦϓϨʔεධՁϞσϧ

ຊڀݚͰఏҊ͢Δ IPPೖࡳΛྀͨ͠ߟϦϓϨʔεΦϓγϣϯɾϞσϧΛࣔ͢ɽਤ 2ɼIPP
ೖࡳΛྀͨ͠ߟϦϓϨʔεۀࣄͷ֓ྻܥ࣌೦ਤͰ͋ΔɽIPPೖࡳΛྀͨ͠ߟϞσϧͰɼIPP

ਤ 2 ೖ੍ࡳΛྀͨ͠ߟϦϓϨʔεۀࣄͷ֓ྻܥ࣌೦ਤ
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Ձ֨ʣΛࡳചి͢ΔՁ֨ʢೖʹऀۀࣄؾҰൠి͕ऀۀࣄ Pb(ԁ/kWh)ɼ·ͨҰൠి͕ऀۀࣄؾ
Ұൠधཁʹചి͢ΔՁ֨ʢԷՁ֨ʣΛ Pw(ԁ/kWh)ͱઃఆ͢Δɽ৽نϓϥϯτݐઃͷࢿͷ
ҙܾࢥఆʹ͓͍ͯɼIPPೖྀߟࡳͷ߹ɼ୯Ұऀۀࣄͷ߹ͱಉ༷৽نϓϥϯτΛઃஔ͢
ΔՁͱࢿΦϓγϣϯՁΑΓٻΊΔ͜ͱ͕Ͱ͖Δɽ

IPPऀۀࣄࢿͷᮢҎԼͷΑ͏ʹͳΔ

c∗
i = β2

1 − β2

γ − ξiQ

k
(26)

ͨͩ͠ɼγ 

γ = (Pb − Com)Q
ρ

e−ρT (1 − eρL) (27)

Ͱ͋ΔɽIPP ऀۀࣄؾϓϥϯτΛઃஔ͠ϓϥϯτ͕Քಇ͍ͯ͠ΔؒɼҰൠిن৽͕ऀۀࣄ
IPP͔ऀۀࣄΒిؾΛങ͍औΔɽ͞ΒʹɼҰൠधཁͱചిΛ͜͏ߦͱʹΑΓҰൠిऀۀࣄؾ
೩ྉඅͷมಈʹؔΘΒͣҰఆͷΩϟογϡϑϩʔ πw ΛಘΔ͜ͱ͕Ͱ͖Δɽ

πw = Q(Pw − Pb) (28)

৽نϓϥϯτݐઃʹΑΔҰൠిऀۀࣄؾͷՁ Vw ͱ͢Δͱɼ

Vw = Q(Pw − Pb)
ρ

e−ρT (1 − e−ρL) (29)

ͱͳΔɽIPP͕ऀۀࣄࢿΦϓγϣϯΛอ༗͍ͯ͠Δͱ͖ͷɼҰൠిऀۀࣄؾϓϥϯτ̎ͷظ
ΦϓγϣϯՁ F̂2(c) B̂2 Λະఆͱͯ͠

F̂2(c) = B̂2cβ2 (30)

ͱද͞ΕɼIPP͕ऀۀࣄࢿΛ͏ߦλΠϛϯάͰ͋Δ c∗
i ʹΑܾͬͯఆ͞ΕΔɽ͢ͳΘͪ

F̂2(c∗
i ) = V w (31)

B̂2 = Q(Pw − Pb)
ρ

e−ρT (1 − e−ρL)c∗
i

−β2 (32)

Ͱ͋ΔɽҰൠి͕ऀۀࣄؾഇࢭાஔΛ͏ߦՁ V̂d(c)ҎԼͰද͞ΕΔɽ

V̂d(c) = F̂2(c) − Id(Q)

= B̂2cβ2 − Id(Q)
(33)

ҰൠిऀۀࣄؾͷϦϓϨʔεɾΦϓγϣϯ୯ҰऀۀࣄͷϦϓϨʔεϞσϧͱಉ༷ʹɼ̎ͭͷ

ՁΛൺֱ͢ΔɽഇغίετΛ͍ɼϓϥϯτ̎ͷظΦϓγϣϯՁΛड͚औͬͨ࣌ͷՁ

ͱɼϓϥϯτ 1͔ΒಘΒΕΔऩӹͱܧଓՁͰ͋Δɽ͢ͳΘͪɼϦϓϨʔεɾΦϓγϣϯՁ
Λ F1(c)ͱ͢Δͱಉ༷ʹɼ

F1(c) = B1cβ1 + Q(Pw − Com)
ρ

− Qη1c

ρ− µ
(34)
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ͱͳΔɽόϦϡʔɾϚονϯά݅ɼεϜʔεɾϖʔεςΟϯά݅ɼᮢΛ c∗
d ͱ͢Δͱ

F1(c∗
d) = V̂d(c∗

d) ⇔ B1(c∗
d)β1 + Q(Pw − Com)

ρ
− Qη1c∗

d

ρ− µ
= B̂2(c∗

d)β2 − Id(Q) (35)

F ′
1(c∗

d) = V ′
d(c∗

d) ⇔ β1B1(c∗
d)β1−1 − Qη1

ρ− µ
= β2B̂2(c∗

d)β2−1 (36)

ͱͳΔɽ(35)ࣜ,(36)ࣜΛಉ࣌ʹຬͨ͢ B1, c∗
dղੳతʹղ͚ͳ͍͕ɼҎԼͷࣜΛຬͨ͢ɽ

B̂2(β1 − β2)(c∗
d)β2 + (β1 − 1)Qη1c∗

d

ρ− µ
− β1Q(Pw − Com

ρ
+ ξd) = 0 (37)

(37)ࣜΛࢉܭʹΑΓղ͘͜ͱͰ c∗
d͕ٻ·ΔɽٻΊͨ c∗

dΛ (36)ࣜʹೖ͠ɼB1͕ٻ·Δɽ

3. ݁Ռͱߟ

3.1. ύϥϝʔλઃఆ

ຊੳͰɼՔಇ 80%Ͱ 100ສ kWنͷ LNGՐྗൃిϓϥϯτΛ͑ߟΔɽຊϞσϧ
ʹ͓͍ͯɼઃఆ͖͢ύϥϝʔλͱͯ͠ɼൃిίετʹؔ͢Δͷʢӡసҡ࣋අ Comɼൃి༰

ྔ Qɼݐઃίετ୯Ձ ξiɼഇࢭίετ୯Ձ ξdʣɼؒ࣌ʹؔ͢Δͷʢϓϥϯτͷݐઃؒظ Tɼ

ϓϥϯτͷӡసՄؒظ Lʣɼ೩ྉඅʹؔ͢Δͷʢ೩ྉඅͷظ µɼϘϥςΟϦςΟ

σʣɼ֎ੜతʹ༩͑ΒΕΔύϥϝʔλʢׂҾ ρʣ͕͋͛ΒΕΔɽCom ɼίετূݕҕһձ

ใࠂॻ (2011)ͷσʔλΛ༻͍Δɽݐઃίετ୯ՁɼՐྗൃిͷ೩ྉߏʹ͍ͭͯ (2012)ʹ
͓͍ͯɼ12ສ (yen/kW)ͱͳ͓ͬͯΓɼ(yen/kWh)ʹม͠ɼξi = 21.40(yen/kWh) ͱઃఆ
͢Δɽഇࢭඅ༻୯Ձ ξd ɼݐઃ୯Ձͷ 5%ʹઃఆ͢Δɽ͞ΒʹɼϓϥϯτͷޮԽʹؔ͢Δ
ύϥϝʔλͱͳΔ η1ɼη2 ͱ্هͷύϥϝʔλͷΛද 1ʹࣔ͢ɽ૯߹ݯࢿΤωϧΪʔௐࠪձ
ʹΑΔͱɼLNGՐྗൃిϓϥϯτʹ͓͚Δݐઃͷܾఆ͔Βӡస։࢝·Ͱʹ͔͔Δඪ४తͳظ
ؒɼ7͔Β 8ఔͰ͋Γɼͦͷ༁ɼݐઃͷબఆͱ։ൃܭըͷࡦఆʹ 1ɼ
Ξηεϝϯτʹڥ 4ɼݐઃࣄͱࢼӡసʹ 3ఔͱఆ͍ͯ͠Δ͕ɼຊڀݚͰϓϥϯ

ද 1 ൃిίετؔ࿈ύϥϝʔλ

ύϥϝʔλ ม ɹ

ൃి༰ྔ Q(104kWh) 70.08
O&Mඅ Com(yen/kWh) 0.7
ઃίετ୯Ձݐ ξi(yen/kWh) 21.40
ഇࢭίετ୯Ձ ξd(yen/kWh) 1.07
೩ྉඅύϥϝʔλ 1 η1 1
೩ྉඅύϥϝʔλ 2 η2 0.8
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τͷϦϓϨʔεۀࣄΛఆ͍ͯ͠ΔͨΊɼഇ͢ࢭΔϓϥϯτʹ৽نϓϥϯτΛݐઃ͢Δؔ

ؒظઃݐɼϓϥϯτͷ্ T  6ͱઃఆ͍ͯ͠Δɽ·ͨɼϓϥϯτͷण໋ؒظʢӡసՄظ
ؒ)Lʹ͍ͭͯɼฏ 12͔Β 20·ͰʹഇࢭͱͳͬͨՐྗൃిͷฏۉՔಇΛࢀ
ʹߟ 40ͱఆ͍ͯ͠Δɽ·ͨɼ೩ྉඅʹؔ͢Δύϥϝʔλ µ = 0ɼσ = 0.1ͱ͠ɼׂҾ
Λ ρ = 0.05ͱઃఆ͢Δɽ
3.2. ೖࡳՁ֨ͱϦϓϨʔεᮢͷؔ

IPPೖࡳΛྀͨ͠ߟϦϓϨʔεۀࣄʹ͓͍ͯɼҰൠిऀۀࣄؾɼߦݱϓϥϯτͷഇࢭίε
τࢧ͏ͷͷɼݐઃίετૢۀίετΛࢧ͏͜ͱͳ͘ɼҰఆؒظརӹΛ্͛Δ͜ͱ͕

ՄͰ͋Δɽ͔͠͠ɼͦͷऩӹͷେখɼIPPऀۀࣄͷೖࡳՁ֨ʹӨڹΛड͚Δͷͱ͑ߟΒ
ΕΔɽ

ਤ 3ɼ2012ʹ͓͚ΔຊԷిྗऔҾॴͷฏۉऔҾՁ֨ΛߟࢀʹԷՁ֨Λ 15(ԁ/kWh)
ͱઃఆͨ͠ͱ͖ɼೖࡳՁ֨ͱϦϓϨʔεᮢͷؔΛ͍ࣔͯ͠Δɽ৽نϓϥϯτݐઃͷݖརΛ

֫ಘ͢ΔͨΊɼIPPऀۀࣄͷڝ૪ೖࡳʹΑΓೖࡳՁ͕֨ɼԼ͍ͯ͘͠ͱ͑ߟΒΕΔɽਤ 3ʹ
͓͍ͯɼϦϓϨʔεᮢɼೖࡳՁ֨ͷݮগʹ͍Լ͠ɼ͋ΔΛڥʹ্ঢ͍ͯ͠Δ͜ͱ͕

֬ೝͰ͖Δɽ͢ͳΘͪɼԷՁ֨ 15(ԁ/kWh)ʹରͯ͠ɼ࠷͕ࢿଅਐ͞ΕΔͱ͑ߟΒΕΔೖ
ఆऀ͕ܾఆͰ͖ΔܾࢥҙࢿՁ֨ɼࡳΔ͜ͱ͕Θ͔Δɽ͔͠͠ͳ͕Βɼೖ͢ࡏՁ͕֨ଘࡳ

Ͱͳ͍͜ͱ͔Βɼ͜ͷՁ͕֨ࢿଅਐ͞ΕΔ҆ͱͯ͠༩͑ΒΕΔͰ͋ΔɽຊڀݚͰ

ɼԷՁ֨ 15(ԁ/kWh)ʹରͯ͠ɼೖࡳՁ֨ 11.59(ԁ/kWh)ͷͱ͖ɼϦϓϨʔεᮢ࠷
খ͘͞ͳΔɽ͔͠͠ͳ͕ΒɼೖࡳՁ͕֨ɼ͜ͷΑΓ͞ΒʹԼͨ͠߹ɼϦϓϨʔεᮢ

্ঢ͠ɼϦϓϨʔεͷػձݮগ͢Δ͜ͱ͕ࣔ͞Ε͍ͯΔɽ

ϦϓϨʔε͕ଅਐ͞ΕΔೖࡳՁ֨ͷՁ֨ଳʹ͓͍ͯɼೖࡳՁ͕֨ԷՁ֨ʹൺֱ͠ɼݮগ͢

Δʹ͍ɼIPPऀۀࣄͷظΩϟογϡϑϩʔݮগͯ͠͠·͏ͷͷɼҰൠిऀۀࣄؾͷి
ͷΠϯηϯςΟࢿ͞ΕΔΩϟογϡϑϩʔ૿Ճ͢ΔͨΊɼظগ͠ɼݮௐୡίετݯ

ϒ͕େ͖͘ͳΓɼᮢԼ͢Δͷͱ͑ߟΒΕΔɽ͔͠͠ͳ͕ΒɼೖࡳՁ֨ͷաͳԼ

ਤ 3 ೖࡳՁ֨ͱᮢͷؔ (Pw=15)
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ਤ 4 ೖࡳՁ֨ͱᮢͷؔ (Pw=10,Pw=20)

ɼϦϓϨʔεޙͷ IPP͕ऀۀࣄड͚औΔظΩϟογϡϑϩʔΛݮগͤ͞ɼϦϓϨʔε
ͷΠϯηϯςΟϒΛݮগͤ͞ɼ͜ͷ݁ՌɼϦϓϨʔεͷᮢ্ঢ͢Δͱ͑ߟΒΕΔɽ͜ΕΒ

ΑΓɼೖࡳՁ֨ʹґଘ͠ϦϓϨʔεͷᮢมԽ͠ɼϦϓϨʔε͕ଅਐ͞ΕΔೖࡳՁ֨ͷՁ֨

ଳɼ·ͨɼϦϓϨʔεͷػձ͕ݮগ͢ΔՁ֨ଳ͕͋Δ͜ͱ͕Θ͔Δɽ

কདྷͷԷՁ֨ͷมԽʹ͏ϦϓϨʔεͷҙܾࢥఆʹ͍ͭͯੳ͢ΔͨΊɼԷՁ֨ͷґଘੑʹ

Δɽਤ͑ߟ͍ͯͭ 4ɼԷՁ͕֨ 10(ԁ/kWh)ɼ·ͨ 20(ԁ/kWh)ͱͳͬͨ߹ͷೖࡳՁ֨ͱ
ഇᮢࢭͷؔΛൺֱͨ͠ͷͰ͋ΔɽԷՁ͕֨େɾখͷ߹ɼͦΕͧΕͷ߹Λൺֱ͢Δ

ͱɼԷՁ͕֨Ձ֨ͷ߹ɼϦϓϨʔε͕ଅਐ͞ΕΔೖࡳՁ֨ͷൣғ͕ɼߴՁ֨ͷԷՁ֨ͷ

߹ͱൺֱͯ͠ɼ͘ڱͳΔ͜ͱ͕֬ೝͰ͖Δɽ͜ΕɼೖࡳՁ֨ͷԼʹΑΓ IPP͕ۀࣄΛߦ
͏Ձ͕খ͘͞ͳΔͨΊɼϦϓϨʔε͕ଅਐ͞ΕΔՁ֨ଳ͕খ͘͞ͳ͍ͬͯΔͷͱ͑ߟΒΕ

Δɽ·ͨɼԷՁ͕֨େ͖͍߹ΑΓɼখ͍͞߹ͷํ͕ɼϦϓϨʔεᮢখ͘͞ͳ͍ͬͯ

Δ͜ͱ֬ೝͰ͖Δɽ͜ΕɼഇࢭાஔΛ࣮͢ࢪΔͷɼҰൠిऀۀࣄؾͰ͋ΓɼϦϓϨʔε

ᮢɼೖࡳՁ֨ΑΓԷՁ֨ʹେ͖͘Ө͞ڹΕΔͨΊͰ͋Δɽ

ਤ 5 ϓϥϯτͷޮԽͱᮢͷؔ
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কདྷظ͞ΕΔٕज़ਐาʹΑΓϓϥϯτ͕ޮԽͨ͠߹ͷϦϓϨʔεҙܾࢥఆͷӨڹʹ

͍ͭͯੳ͢ΔͨΊɼຊڀݚʹ͓͚ΔɼϓϥϯτͷޮԽʹؔ͢ΔύϥϝʔλͰ͋Δ η2 ͷ

ΛมԽͤͨ͞߹ಉ༷ʹɼೖࡳՁ֨ͱᮢͷؔΛࢉग़͢Δɽਤ 5ɼη2ͷΛมԽͤͨ͞

ͱ͖ͷೖࡳՁ֨ʹର͢ΔϦϓϨʔεᮢΛ͍ࣔͯ͠Δɽਤ 5͔ΒΘ͔ΔΑ͏ʹɼη2 ͷΛ

Լͤͨ͞߹ɼ͢ͳΘͪɼϓϥϯτͷޮԽ͕ਤΒΕͨ߹ɼϓϥϯτഇࢭͷᮢԼ͠ɼ

ϦϓϨʔεଅਐ͞ΕΔɽ͜Εɼ৽نϓϥϯτ͕ޮߴԽ͞ΕΔ͜ͱʹΑΓɼIPPऀۀࣄͷ
Δ͜·ૣ͕ࢿͷΠϯηϯςΟϒ͕૿Ճ͢Δ͜ͱͰɼࢿΩϟογϡϑϩʔ͕૿Ճ͠ɼظ

ͱ͔ΒɼϦϓϨʔε͕ଅਐ͞Ε͍ͯΔͱ͑ߟΒΕΔɽ

4. ͓ΘΓʹ

ຊڀݚͰɼՐྗిݯೖ੍ࡳͷಋೖΛഎܠʹɼ͜ͷ੍ʹண͠ɼ೩ྉඅ͕ෆ࣮֬Ͱ͋Δ

ঢ়گԼʹ͓͍ͯɼՐྗൃిϦϓϨʔεϓϩδΣΫτʹؔͯ͠ධՁϞσϧΛߏங͠ɼϦϓϨʔε

ͷҙܾࢥఆʹ͍ͭͯੳΛͨͬߦɽຊϞσϧΛ༻͍Δ͜ͱʹΑΓɼՐྗిݯೖ੍ࡳͷಋೖԼ

ʹ͓͍ͯɼϦϓϨʔεͷᮢɼҰൠి͔ऀۀࣄؾΒҰൠधཁͷചిՁ֨Ͱ͋ΔԷՁ֨ͱ

IPP͔ऀۀࣄΒҰൠిऀۀࣄؾͷചిՁ֨Ͱ͋ΔೖࡳՁ֨ͷؔʹԠͯ͡มԽ͠ɼಛʹɼೖ
Λଅਐ͠ɼ͞ΒʹՁ͕֨େ͖͘Լ͕ΔࢿՁ͕֨ԷՁ֨ʹରͯ͠ҰఆͷՁ֨Ҏ্Ͱ͋Εࡳ

߹ʹɼϦϓϨʔεͷػձݮগ͢Δ͜ͱ͕໌Β͔ͱͳͬͨɽຊڀݚͰɼ೩ྉඅͷෆ࣮֬ੑ

ͷΈΛ͕ͨ͑ߟɼকདྷɼԷిྗࢢͰͷऔҾ͕͑ߟΒΕΔ͜ͱ͔ΒɼചిՁ֨ͷෆ࣮֬ੑ

ซͤͯ͑ߟΔ 2 ม͕ɼޙࠓͷڀݚͱͯ͑͠ߟΒΕΔɽ·ͨɼ͑ߟޙࠓΒΕΔ༰ྔϝΧ
χζϜͷ੍ྀͨ͠ߟɼϦϓϨʔε৽نઃஔΛੳ͢Δ͜ͱ֦ுڀݚͱͯ͑͠ߟΒ

ΕΔɽ

ँࣙ

ຊڀݚɼຊֶज़ৼڵձՊֶڀݚඅॿۀࣄʢएखڀݚ (B)ʣʢ՝൪߸ɿ25750127ʣΛ
ड͚࣮ͯͨ͠ࢪͷͰ͋Δɽ
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