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ິࠅຕጴ能ᇸरຍᆶ၌ྺࣀ .Ǘ3ິࠅᆶ၌ۉ݀ޚ࠼ܾڼ能ᇸणཷܻ߭ఢॆࡔ .Ǘ2ິࠅ૰ᆶ၌ۉ能ᇸणཷ൞࡛ॆࡔ .1

ኍۉܔ૰ဣཥڦਆևෑྪۉ༬ኙǈᅜतႎ能ᇸవথ෇Ăవၩభڦ࿚༶ǈྪࠓ႙੦዆

रຍሞ๘হాྷݔԥණྺ๟ডᆶയ૰ڦरຍୟ၍ኮᅃă࿔ቤጣዘᇀྪࠓ႙储能ဣཥሞׂ

ᄽহڦᆌᆩǈ०ຎକړമႎ能ᇸॺยᇜڦڟ཭؜࿚༶ǈܔᆈࡔĂӐዞĂ౹௑ྪࠓڪ႙储

能ڦᆌᆩ൧઄৊ႜ঻ถǈժܔᆌᆩമৠᇑ཈቟৊ႜቛྭă

ໜጣ࿢ࡔĐມ༐đణՔ؜༵ڦǈޚ࠼Ăڪۉޅ

ႎీᇸॺยᆓઠକႎᅃ୾݀ٷቛăړമႎీᇸڪ

ᇸ೵Փ֑ᆩ߶ྪ႙ǄGۉጱۉ૰ۉ r i d F o l l o w i n gǈ 

G F Lǅݛ๕੦዆ǈሞُఇ๕ူۉ૰ۉጱۉᇸᅃӯփ

ਏԢጲዷྼྪۉ׼ೕ୲ĂۉუĂ၎࿋ీڦ૰ǈ൐

ᅟၠྪۉᆅ෇޶ፆ౅ǈٷଉথ෇ࢫඹᅟׂิྪۉҾ

ඇ࿘ۨޅ၃ă໯ᅜǈۉپړ૰ۉጱۉᇸڦኟ׉ሏ

ႜᅈડᇀডྪۉڦࡻഽ܈Ǆ૩සড܌ڦߛୟඹଉ

Բǅǈܸྪۉഽื༵܈ᆼᅈડᇀआۉ຤ࡀ׉ڪۉཞ

օۉᇸăᆯᇀدཥۉᇸᇑ࠼ޅॺยবጾڦփ೅ದǈ

2020Ċ2022౎࿢ںܠࡔᅙ؜၄ਆևෑྪۉ༬ኙᇑႎ

ీᇸথ෇๴ፆڪ࿚༶ă

ෑڦዂڞᇸඍ࿋ܸۉཥدᇸ੺໏থ෇Ăۉ࠼ޅ

ࠃႠ࿚༶ăᆶბኁ༵ࠌڦ࿚༶๟ᅃ߲๘হႠྪۉ

႙੦዆ྪࠓ๕ǈ֑ᆩݛ੦዆ڦᇸۉጱۉ૰ۉՎ߀

ǄGrid FormingǈGFMǅᅜ༵ࠃૌຼཞօ݀ۉऐڦ

࿘უĂ࿘ೕࢅ࿘၎࿋ీ૰ăߵ਍ԛெۉ૰੗੍Ⴀ྿

ᇵࣷۨڦᅭǈྪࠓ႙ۉ૰ۉጱ݀ۉ๟ኸሡༀईْሡ

ༀ೺क़Ăྼ׼ईৎຼྼۉా׼๞၎ଉྺ׉ຕǈሞۉ

ྪհࠕీ้ۯ૬ਗ਼৊ႜၚᆌǈ൐ాۉ๞၎ଉ੗੦ǈ

ᅜํ၄ࠀ୲ۙবᇑܠऐ࿘ۨڦᅃૌ݀ۉဣཥăྪࠓ

႙ీئဣཥᆯᇀీࠕཞ้༵ࠃড࿘ۨీڦଉᇑࠀ

୲ǈྺׯჺ৯ڦঋۅă

৊݆ݛएԨ੦዆ڦ႙ྪࠓമړܔბኁᅙྔాࡔ

ႜକডඇ௬ڦ๹૙ǈԨዊฉྪࠓ੦዆ڦዷୁํ၄ݛ

๕๟ఇెدཥཞօ݀ۉऐᇱ૙ǈසူݛؽ๕ఇె݀

ăײݛ๕ఇెᄩӦݛऐۙ໏༬ႠǈႵెཞօऐۉ

2020౎ᅜࢫბຍহਸ๔࠲ጀྪࠓ႙रຍሞྪۉٷዐ

ǈ࿔၅[1]܈࿘ۨႠঙࡽᆌᆩᇑ੦዆࿚༶ăٗၭ႑ڦ

௬ၠچ஛࡛ฉۉޅणዐথ෇ڦ࿚༶ǈჺ৯କG F M-

BESS࡛ࢅฉڦۉޅ঍ࢻፕᆩǈኸ؜ሞࢇ૙֖ຕူ੗

ዐժྪۉሞ؜༵ժྪ࿘ۨႠă࿔၅[2]ۉޅฉ࡛ߛ༵

෇G F Mဣཥ੗ᅜ༵ߛ߶ྪ႙Վୁഗۅܠথ෇ဣཥڦ

ၭ႑ࡽ࿘ۨႠǈՎ၎༵ߛକဣཥ܌ڦୟඹଉԲǈኧ׫

ǈ܈ঙ࿘ۨႠঙࠀᇸ࿘ۨሏႜăٗሡༀۉཥ߶ྪ႙د

ᆯᇀՎୁഗ٪ሞփཞୁۉڦ܈ײ၌ୁǈ൐၌ୁ੦዆๟

ᅃዖ้Վႜྺǈڞዂྪࠓ႙੦዆ူࠀঙ࿘ۨႠᄺװ၄

ဆĂሡༀ೺क़ݴঙ࿘ۨႠࠀăৎଇ౎ሡༀۅ༬ڦՎܠ

੦዆໙݆၎࠲ჺ৯ᄺডྺ޷ݿă࿔၅[3]ኸړ؜മ੦

዆໙݆਋ঋᇀෙ၎ࠤ׬ܔቱǈඍ݄ኍܔփࠤ׬ܔቱڦ

ยऺǈ࿮݆ྜඇ஢ፁ߾ᄽহํڦाᆌᆩǈᅺُኍܔᆈ

ă݆ݛሡༀ੦዆ڦକႎ؜ǈ༵ৣ࣍ྪۉࡔ

एূၜణǖॆࡔዘۅჺ݀ऺࣄၜణĐࠀߛ୲ᯜ૗ጱీئ׾ۉरຍđǄ2022YFB2404800ǅ
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੗९ǈړമბຍহᅙྪࠓܔरຍ৊ႜକড޷ݿ

ܔဣཥᆶྭీئ႙ྪࠓ՗௽ࡕׯ૙ஃჺ৯ǈჺ৯ڦ

዁ৃช࿄ᆶࡔፕᆩă࿢׫ኧڟഐྪۉԲ૩ႎీᇸߛ

ᇀتՔጚධ඗࠲ᆌᆩǈ၎ࣅฆᄽڦဣཥీئ႙ྪࠓ

ඍ࿋ጒༀăᅺُǈԨ࿔ኼሞړܔമ߶ྪ႙੦዆ႎీ

ᇸۉበথ෇໯ঢ়๴ڦ཈቟ǈᅜतྪࠓ႙ీئሞ࡛ྔ

Ⴤํࢫࡔरຍሞ࿢޿ᆌᆩ൧઄৊ႜ๹૙঻ถǈྺڦ

ኤࢅฆᄽࣅևຈ༵ࠃ঺६֖ࢅ੊ă

཈቟ྪۉᇸথ෇ۉጱۉ૰ۉԲ૩߶ྪ႙ߛ

ဣཥ೵Փएᇀీئბࣅۉႎీᇸᅜत࠼ޅമړ

߶ྪ႙੦዆ǈഄዷᄲरຍ༬ኙ๟ፌٷ๼܌؜ୟୁۉ

ᇑୁۉۨܮ၎ৎĂएᇀ໮၎࣍ᇑۉྪۉუԍ׼ཞ

օĂ๼؜੦዆ܔၡྺᆶࠀ࿮ࠀǄ࿘ༀǅईᆶࠀ࿮ࠀ

đമྪۉٷǄሡༀǅă߶ྪ႙੦዆एᇀĐഽॳୁۉ

༵ǈժྪ੦዆໙݆ডٚݣǈᅺُၠۉ૰ဣཥᆅ෇କ

੻ೕናږĂۉუհٷۯĂဣཥ࿘ۨႠူইీۉࢅዊ

ଉܱݛܠڪࣅ௬ޅ၃ă

ዐৣ࣍؜უ኱ୁໃߛᇸሞ༬ۉጱۉ૰ۉԲ૩ߛ .1

࿚༶߭ࢇუۉሡༀڦ

ႎీᇸٷएںᆶ੗ీ֑ᆩ၎੦ኝୁ႙༬ߛუ኱

ୁ၍ୟǄL C C-H V D Cǅໃ؜ǈሞL C C-H V D Cໃ؜

֨टᅟ؜၄ሡༀۉࡗუ࿚༶ă࿢ࡔ൞ᇩ኱ୁײ߾

ࡗሡༀڟ਩๴ײ߾؜ႎీᇸໃڪײ߾෼࿴኱ୁࢅ

ۉ࠼ޅዂڞუ੗ీۉࡗሡༀڦუᆖၚăᆯᇀჹዘۉ

በٷ௬ओྃྪǈྺݞኹH V D Cࠤቱڦࢫ૶໮ࠤቱǈ

H V D Cໃࠀ؜୲ԥჹ߭၌዆ǈ޶ሜ୲ٳփڟᇨ೺ǈ

क़থ዆ሀକႎీᇸڦথ෇ᇑၩభă

LCC-HVDCໃڦ܋؜ሡༀۉࡗუ࿚༶ߵڦԨᇱ

ᅺ๟ጲวڦ၎੦ኝୁ༬Ⴀǈڍ๟ሞෑཞօኧ׫Ǆໃ

Բ૩ႎీᇸߛᇸǅᇑۉࡀ׉ڪۉĂ຤ۉඍณआ܎؜

ۉăᆯᇀཞօ؜უ࿚༶ࣷ߸े཭ۉࡗዐǈሡༀྪۉ

ᇸփፁǈ๑ڥႎీᇸ࿮ࠀ༬Ⴀۉྪۉܔუݴքഐ࠲

॰ፕᆩǈܸدཥޅڦĂ࠼ႎీᇸۙუీ૰ডෑǄዷ

ᄲ༹၄ྺ܌ୟୁۉডၭǅ๑ۉڥუৰೋ܈ޗփፁǈ

ཞ้ۙব໏܈ড஥Ǆዷᄲ༹၄ሞ30 m sᅜฉۙڦუ

ၚᆌ໏܈ǅᅟᆅഐ࿮ेۙݒࠀਗۉࡗუă

ۉڦዐৣ࣍؜ᇸሞᇺਐ૗ໃۉጱۉ૰ۉԲ૩ߛ .2

უ࿘ۨ࿚༶

ႎీᇸཚࡗᇺਐ૗঍ୁဣཥໃ้؜ǈ٪ሞۉუ

Ԫએޅ၃ăᆅഐۉუԪએڦዷᄲᇱᅺ๟ۉ૰ဣཥு

ᆶ஢ፁ࿮ࠀࠀ୲Ⴔ൱ీڦ૰ăدཥཞօ݀ۉऐፇ֑

ᆩ૤ىဣཥิۉాׯ๞ǈਏԢ࿮ࠀࠀ୲ڦຨ้ۙব

ဣీئࢅޚ࠼ཥدᇀܔუ࿘ۨăۉ׫ኧࠕǈీీࠀ

ཥǈ࿮ۙࠀবీ૰ෑᇀཞօ݀ۉऐፇǈཞ้࿮ࠀၚ

ᆌ໏܈ᄺড஥ǈሞࠀٷ୲ᇺਐ૗ໃ้ۉඹᅟᆻ݀ۉ

უ࿘ۨ๚ࠤă

ሞ঍ୁᇺਐ૗ໃ؜ဣཥዐǈ၍ୟ݀ิN ቱࠤ1-

้ǈဣཥፆੇሺٷǈሶد๼ࠀ୲ࣷ३ၭăܔᇀدཥ

ႎీᇸईీئǈ݀ิN ׈ยԢॽीჄۉቱ้݀ࠤ1-

๬ཚࡗ໮၎࣍߶ጷྪۉ၎࿋ǈᅺُփࣷၟཞօ݀ۉ

ऐፇᅃᄣཚࡗ၎࿋ۙڦኝ३ณ๼ࠀ؜୲ǈܸ๟ीჄ

๼้৽ᆶ੗ీد୲ࠀٷ୲փՎǈሞࠀ؜๼׼๬ྼ׈

Nࡗג ڦუԪએۉ୲ǈᆅ݀ࠀ๼دٷፌڦቱ้ࠤ1-

๚ࠤăස཮1໯๖ǈN-1ࢫෑ܌ୟඹଉԲگࡗǈࡀ׉

߶ྪ੦዆੗ీ๑Վୁഗ৊෇փ࿘ۨ߾ڦፕጒༀă

཮2ā߶ྪ႙੦዆฿ඁևدݴ๼၍ୟۉڦࢫუԪએޅ၃!

ǄTDS!2/6ইċ1/86ǈQTDBEݠىۉኈǅ

ዊଉ࿚༶ీۉڦࢫᇸणዐথ෇ۉጱۉ૰ۉԲ૩ߛ .3

ྺԍቱྪۉዐۉ݀ڦยԢĂՎუഗ޶ࢅሜኟ׉

ዊଉీۉՔጚGB/T 14549Ċ1993Ėॆࡔ਍ߵፕǈ߾

ዐྪۉाՔጚIEC 61000.3.6ǈࡔၿհėईྪۉິࠅ

߲߳বڦۅጺۉუၿհĂْ߳ۉუၿհࡤᆶଉփڥ

ۅǈ110 kVবۨࡀ၌ۨኵă૩සGB/T 14549ዐࡗג

ጺၿհۉუࡤᆶଉT H D uփ2.0%ࡗגڥǈ౾ْၿհ

0.8%ăࡗגڥᆶଉփࡤ

ྪۉ຤ೝĂୁۉၿհڦᆶଉᇑၿհᇸࡤუၿհۉ

ǈٷĂၿհፆੇሁٷሁୁۉăၿհ࠲ᆶۼၿհፆੇڦ

ဣཥዐڦၿհۉუཚ׉ᄺ߸ߛăޚ࠼ࡀ׉Վୁഗईئ

ీՎୁഗԥ๫ྺၿհୁۉᇸǈၠဣཥጀ෇ၿհୁۉă

ሞدཥۉ૰ဣཥዐǈཞօۉᇸ቞Բডߛǈ࠼ޅ

ႎీᇸۉበժྪڪڦۅኵၿհፆੇডၭǈۉუၿհ
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ႎీᇸए࠼ޅᇀܔڍăگ၃ডޅڦۨࡀՔࡔ؜ג

ၿհፆੇԲڦኵڪǈᆯᇀཞօऐ቞Բডณǈဣཥں

ᅈ඗ᆶ੗ୁۉၿհڦǈྲၭٷ૰ဣཥ௽၂ሺۉཥد

ዊଉǈ࣏ඹᅟీۉࣅՔǈփৈܱגუۉዂၿհڞీ

ᆅഐՎୁഗ኱ୁ֨ዐۉۅუೋᅎሰࡀٷׯఇྃྪă

཮2๟గۉበํाၿհፆੇǈሞྪۉںړփཞਸऐ

઄߾ኵ੗ֶ3Ԡǈሞ༬ۨޗ๕ူǈْܾၿհፆੇݛ

ူ٪ሞডْܾߛၿհגՔޅ၃ă

཮3āగႎ能ᇸۉበሞ21ዖ߾ྪۉ઄ူْܾڦၿհፆੇޗኵǄ2ྺ

ቱǅࠤྪۉ܈ײǈ3ċ21ྺփཞࡻྜ

ঙ࿘ࠀሡༀڦዐྪۉᇸ൶ᇘۉጱۉ૰ۉԲ૩ߛ .4

ۨ࿚༶

ሡༀࠀঙ࿚༶๟ۉ૰ဣཥҾඇ࿘ۨڦᅃ߲࠲॰

࿚༶ăڍሡༀࠀঙ࿚༶ۉࢅ૰ۉጱۉᇸኮक़࠲ڦဣ

Բডްሗǈሡༀࠀঙ࿘ۨႠ๟߀฀࣏๟ܱࣅ๴ܠڟ

ᆖၚǈ౹௑ჺ৯ණྺǖڦ௬ݛ

1ǅසۉࡕ૰ۉጱۉᇸਏԢଆࠤڦࡻቱحሁీ૰

൐ీ༵ࠃ੺໏࿮ࠀኧ׫ǈሶሡༀࠀঙ࿘ۨႠᆶ੗ీ

฀ă߀

2ǅۉ૰ۉጱۉᇸথ෇Բ૩ডگ൐থ෇ᇀཞօऐ

ৎ൶้ǈᆯᇀ੗ᅜইگཞօऐ޶ሜ୲Ă༵ۉࠃუኧ

ഘਐۉ൐ߛԲ૩༵ڍ฀Ǘ߀ǈሡༀ࿘ۨႠॽᆶ໯׫

૗ডᇺ้ǈۉ૰ۉጱۉᇸۉუኧీ׫૰ইگĂ੗ీ

ዂ࿘ፕڥཞօऐǈ๑ݴևپ༻ሜ୲ᅜत޶၍ୟٷे

ᆩገྺ޶௬ă

3ǅࠤቱحሁڦ੦዆֧୼ᄺࣷᆖၚሡༀ࿘ۨႠă

ැࠤቱ೺क़ۉ૰ۉጱۉᇸ׼Ⴤ๼ࡗ؜ଉᆶࠀǈॽ

ዂཞօऐे໏ǈ࿘ۨႠ՗၄ฯ዁੗ీփස኱থڞ

ྃྪă

ဣཥᆌᆩ൧઄၄ጒీئ႙ྪࠓ

௬ܔ೵ཚ߶ྪ႙੦዆ᆅ෇ڦဣཥҾඇ࿘ۨޅ

၃ǈྪۉႴᄲၚᆌ߸੺Ăۉუኧీ׫૰߸ഽĂۉ

ీዊଉ߸ᆫۙڦবጨᇸăස཮3Ă཮4໯๖ǈྪࠓ

႙੦዆߀৊କ߶ྪ႙੦዆փਏԢ࿘ۨాۉ๞ڦփ

ፁăྪࠓ႙ీئဣཥᇀ2 0 1 9౎ਸ๔๬ۅᆌᆩǈ֨

ዘᇀቹྑपྲྪۉईኁՉᇹྪۉਆևăස౹ዞሞ

2019౎ᇀS t. E u s t a t i u sڜ৊ႜକీئဣཥሞ૗ྪĂ

ժྪമڦ࿘ༀᇑࠤቱحሁํᄓăٗ2021౎ഐǈ࡛ྔ 

100 MWपీئྪࠓဣཥਸ๔ᆌᆩă

཮4ā߶ྪ႙੦዆ۉၳڪୟᇑၚᆌఇ๕

཮5āྪࠓ႙੦዆ۉၳڪୟᇑၚᆌఇ๕

1. Ӑٷ૧ჱ

Ӑٷ૧ჱ๟ඇ๘হፌራሦᇜෑྪۉ࿚༶ॆࡔڦ

ኮᅃăራሞ2018౎৽ళӐዝE S C O S Aྪۉஓ৽݀ք

କۉ࠼ޅᇸS C R๢ᆌీ૰ᄲ൱ǈԲ࿢ࡔ၎࠲ᄲ൱؜

၄ራକ2౎ăሞళӐዝǈ2021౎ᆶ180ཀํ࠼ޅा؜

૰޶ࡗגሜǈඇ౎ۉ݀࠼ޅଉ቞Բ60%ࡗגă዁ৃ
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ళӐዝৣాྪۉഽ܈टෑǈස཮5໯๖ăࢤ෥൶ᇘ

ۉ૰ۉࡀ׉ǈᅙవᅜথ෇گୟඹଉ܌՗ဣཥཞօپ

ጱۉᇸă

཮6āӐٷ૧ჱ๼ྪۉഽ܈

ሞُԝৠူǈళӐዝ୲ံਸ๔ॺย๘হฉڼᅃ

߲ǈᄺ๟ፌڦٷӥቹྑपీئྪࠓဣཥă250޿ MW / 

2 5 0  M Wၜణᇑీئࡀ׉ဣཥڦዷᄲ൶՚๟֑ᆩ

କ109໼4 .2  M WՎୁഗǈ๑঍ୁ๼ీ؜૰ڟٳሀ 

500 M V·Aǈनዷ؛ߛ༵ۯ๔ሰॏĂ༵ࠃሀ2Ԡ܌ୟ

ǈሞर׫უኧۉڦᆶ૰ࠃ༵ྪۉሜీ૰ǈྺࡗୁۉ

ຍฉᇑدཥۉ૰ۉጱ1ڦԠ܌ୟୁۉኧీ׫૰ઙਸ

ֶਐă

ႎళྰܻ๗ዝဇళև࠼W e s t M u r r a yں൶࠼ቷ

ጨᇸ؊ݴǈںړॺᆶຕG Wۉޚ࠼በăӐዞྪۉᇀ

2019౎ᇨয়܌ںړୟඹଉ຤ೝደ౎ူইǈ܌ୟඹଉ

ඍ੨ྺ312 MV·Aǈڞዂࠀ୲ናږĂၿհגՔܠڪዖ

࿚༶ǈవᅜኧࢫ׼Ⴤۉޚ࠼በॺยă2020౎ǈںړ

గۉޚ࠼በਸ݀ฆჇքҾጎ2໼ۙ၎ऐᅜ঴ਦഄ200 

MWۉޚ࠼በথ෇๴၌࿚༶ă2022౎6ሆǈཞᅃਸ݀

ฆჇքഄ150 M W/300 M W·hྪࠓ႙ీئၜణබጨ

Wྺۅොሞෙ߲বݴǈॽׯྜ e s t M u r r a yں൶༵ࠃ

ጱरۉ૰ۉ၎ऐᇑۙྺׯၜణॽ޿ă׫ኧ܈ഽྪۉ

ຍཞׇ৪रڦೝ໼ǈᆅഐᄽా࠲ݘ࠽ጀă

2. ᆈࡔ

2019౎ᆈิ݀ࡔĐ8·9ٷཕۉđኮࢫǈྪۉںړ

National Grid ESOǄNGESOǅ૬ਗ਼ጣ๮े໏କࠓ

ྪ႙रຍڦᆌᆩă2020౎ഔۯକG C0137ྪۉஓ֥

ӄڦՊ዆ǈྪࠓܔ႙ڦरຍ༬ኙ৊ႜକۨᅭă2021

౎12ሆǈNGESO݀քକStability Pathfinderޤዺޜ

ခǈܔਏԢྪࠓरຍ༬ኙڦၜణߴᇎྔܮฆᄽघ

૤ăޤ޿ዺޜခՔጚዐǈ௽ඓॽཞօۙ၎ऐĂਏᆶ

ăځܔڪဣཥཞీئბࣅۉڦ૰ీྪࠓ

၎Բۉڦࡀ׉૰ۉጱยԢժྪՔጚǈُՔጚഽ

ဣཥႴᄲਏԢᅜူरຍీ૰ǖీئ႙ྪࠓۙ

1ǅۉუኧీ׫૰ăྪࠓ႙݀ۉဣཥՂႷਏԢሞ

5 m s༵܌ࠃୟୁۉኧీڦ׫૰Ǆࡀ׉ႎీᇸ࿮ࠀၚ

ᆌᄲ൱ྺ30 msċ60 msǅă

2ǅ࠹ଉኧీ׫૰ăྪࠓ႙݀ۉဣཥՂႷਏԢ 

2 Hz/sೕ୲Վࣅ୲ǄRate of Change of Frequencyǈ 

ROCOFǅఱ๴ీ૰Ǘ൐ဣཥᆶࠀ๼؜ႴᄲਏԢᆶࠀ

ሜీ૰ǈሞRࡗ O C O F<1 H z/s้փ၌ޗ๼࠹؜ଉࠀ

୲ǈ൐࠹ଉࠀ୲ၚᆌჽ׿փ5ࡗג msă

3ǅگೕናږᅞ዆ీ૰ăྪࠓ႙ဣཥႴᄲਏԢೕ

୲Ăۉუگೕናږᅞ዆ీ૰ă

4ǅ܀૬ټሜీ૰ăྪࠓဣཥ໯ሞྪۉᅪྔׯࠓ

ሜీ૰ă޶୲ࠀۨܮ%50ټǈႴਏԢࢫဣཥڜࠜ

5ǅੇ၎ঙཌՎăྪࠓ႙ဣཥႴᄲਏԢఱ๴60Ń

၎࿋ཌՎǄ໋߭નں൶ྺ90Ńǅీ૰ă

6ǅሞStabili ty Pathfinderዐ࿄௽࿔༹၄ǈڍሞ

֥ӄዐ༹၄ڦरຍᄲ൱๟ీئྪࠓဣཥՂႷႴᄲ

ਏԢ1.5Ԡ๫ሞୁۉ๼؜ᅜतဌ๭2%փೝ࢚ڦୁۉ

ీ૰ă

ᆈࡔStab i l i t y Pa th f inde rޤዺޜခՔጚ๟๘হ

ฉڼᅃ߲Բড༹ׯဣྪࠓڦ႙रຍՔጚǈഄዘᄲ

ᅪᅭሞᇀ༵ࠃକ૧ᆩۉ૰ۉጱरຍኧڦྪۉ׫዆

 ႎీᇸਸ݀ฆዐՔ400ںړࡔԍቱă2022౎ǈᆈ܈

M W·hీئၜణǈժॽሞ޿ၜణዐ༵ࠃԈઔႵె࠹

ଉǄ380 M W·sǅĂ܌ୟඹଉǄሀ1.6Ԡࠀۨܮ୲ǅ

ሞాܠڦၜྪۉኧޜ׫ခă

3. ౹௑

౹ዞፕྺ੗ምิీᇸ݀ቛံڦൻǈ๔ዕ࠼ޅܔ

ႎీᇸժྪ࿚༶ԍ࠲܈ߛ׼ጀă৑ړ࠶മ౹ዞٷ୥

ுᆶࠀٷ୲ీئྪࠓॺׯǈڍ၎࠲ჺ৯ᇑՔጚ዆۩

ፕ๔ዕሞ࿘օ৊ႜă2߾ 0 1 9౎౹௑ਸቛକĐࡀٷ

ఇۉ૰ۉጱۉᇸথ෇ྪۉჺ৯ၜణđ (the Mass ive 

I n t e G R A T i o n o f p o w e r E l e c t r o n i c d e v i c e sǈ 

MIGRATE) ǈഄዐኸ؜Ӏቷړമۉڦ૰ۉጱ੦዆र

ຍǈ࿄ઠ5Ċ10౎ా౹௑ׯᇵࡔॽሦᇜܠૌྪۉ࿚

༶Ǆ९՗1ǅǈፌܠኻ੗ీํ၄ႎీᇸጎऐԲ૩༵
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৽ՂႷ֑ᆩႎ႙ߛ዁50%ċ70%ǈැᄲ৊ᅃօ༵ߛ

๕ǈස཮6໯๖ăݛ੦዆ڦ

՗!2āNJHSBUFၜణܔ౹ዞྪۉ࿚༶ޅ၃ᇨಒ൧઄

࿚༶ૌ႙ ჹዘ܈ײ ୲߁ิ݀ ݀ิ้क़

ǅࡽঙ࿘ۨǄၭ႑ࠀ ൟ-ዐ ዐ-ߛ 2025Ċ2030

ǅۯඡٷঙ࿘ۨǄࠀ ዐ-ߛ ዐ-ߛ 2025Ċ2030

ଉူই࠹ ߛ ߛ 2020Ċ2025

੻ೕናږ ዐ-ߛ ዐ-گ 2030Ċ2035

ၿհၿና ዐ-ߛ ዐ-ߛ 2025Ċ2030

࿮ࠀඍ݄/ࡗ฻ ዐ-گ ዐ 2025Ċ2030

཮7ā౹௑NJHSBUFၜణܔႎ能ᇸาཪ୲ᇑ੦዆ݛ๕၎࠲Ⴀڦಒ܏

2 0 2 2౎ 2ሆᅜࢫǈӵໜጣ৆ቧీڦᇸࠃᆌႚ

๞ǈ౹௑݀քକREPowerEUऺࣄǈႎీᇸॺยణՔ

ᇨऺሺेޗ໏ǈස཮7໯๖ă࿄ઠຕ౎࠼ޅႎీᇸ

ጎऐԲ૩ࣷ੺໏ሺे60ڟ%ᅜฉǈڟٳසৃ࿢ࡔ൞

ู࡛຤ೝăཞ้ǈ౹௑ࡔܠኮक़࡛ฉ֑ۉޅᆩVSC-

H V D Cໃ؜ǈ঍ୁྪۉഽ኱ෑ঍൵๞ࣷሁઠሁ཭

ENTSOሞ2022౎݀քକSystem Needsྪۉă౹௑؜

ჺ৯Ԓߢǈഄዐኸ؜࿄ઠ౹௑࠹ࡔܠଉ຤ೝॽ੺໏

ူইǈܠዖ࿚༶ᇑኮӵิǈܸྪࠓ႙रຍԥसᇎ

ăྭࢩ

཮8āSFQpxfsFV!3141౎ጎऐԲ૩ణՔ

!ႎ႙ࡔ࿢ܔဣཥ࡛ྔᆌᆩ൧઄ీئ႙ྪࠓ

ഔ๖ڦ૰ဣཥॺยۉ

യሞॏኵڦႎీᇸॺยܔీئ႙ྪࠓ .1

Đๆ຺࿵đ೺क़࿢ࡔႎీᇸጎऐԲ૩ॽ৊ᅃօ

໖߆ࢅ൶ǅںԛǄ༬՚๟ऱԛࢋăᇨऺ൞࡛Ăߛ༵

ୄ࢒ᅜฉǈా௏ࠟĂౢဲĂ%60ڟٳጎऐ቞Բ࠼ޅ

ॿࢅႎঀ50%ࡗגăణമ࿢ںܠࡔᅙ༵؜ႎీᇸۉ

በႴᄲದ༫ेጎీئᇑۙ၎ऐᅜইރۙگუ૰ᇑဣ

ཥҾඇ࿘ۨޅ၃ăփཞูܔݻႎీᇸۉበీئದ༫

Բ૩ሞ20%ċ80%ǄW·hǅኮक़ǈۙ၎ऐದ༫Բڦ

૩ሞ15%ċ40%ǄV·Aǅኮक़ǈ݀ۉഓᄽᇑࠅྪۉ

ິཨጨডٷă

ሞُԝৠူǈీئܔဣཥ৊ႜ੦዆ဣཥ߀ሰᇑ

ᆘॲืपǈཞ้ࣩ݀ۙރᇑۙუፕᆩǈ๟ᅃዖയሞ

უྔໃׇৠူǈۙ၎ߛă૩සሞ༬܎ইԨሺၳ๮ڦ

ऐዷᄲࣩ݀࿘უፕᆩǈැྪࠓ႙ీئဣཥਏԢ၎ৎ

၎ऐཨጨăۙݴუీ૰ǈሶᆶྭবሀᅃևۙڦ

ᅜူ৊ႜۙ၎ऐᇑྪࠓ႙ڦీئঢ়षႠܔԲǈ

੊୯ۆ႙ኵǖ

1ǅۙ၎ऐ؛๔ཨጨ0.8ᇮ /V·Aǈሏྼݯᆩ0.12

ᇮ /V·A/౎ăۙ၎ऐᆶၳ܌ୟୁۉӀ3Ԡ੊୯ăൽኵ

3Ԡዷᄲ๟੊୯ྪۉڟඡۯᇸਐ૗ۙ၎ऐᆶᅃևݴ

܋ᇨऺၭᇀऐୁۉୟ܌؜ഘਐ૗ǈۙ၎ऐํा๼ۉ

ፌ܌ٷୟୁۉǄ੗10ٳߛԠᅜฉǅǈ܌ٷࡗୟୁۉ

ඹᅟሰ܌ׯୟגୁۉՔǈ൐࿄Ղܔ๼ۉဣཥᆶኧ׫

ፕᆩă

2ǅ׾ۉీئሰॏ1.7ᇮ /W·hǈՎୁഗሰॏ0.15

ᇮ/V·Aǈࡗሜీ૰Ӏ߶ྪ႙1ԠĂྪࠓ႙3Ԡ੊୯ǈ

๔ጺሰॏ0.6%/౎ă௅؛୲ྺݯኝ༹ဣཥሏྼీئ

නთ࣍1.5ْǈڼๆ౎৊ႜᅃْ׾ۉցۉǈց׾ۉۉ

ॏ߭Ӏ0.8ᇮ/W·hൽă

3ǅཌྷ၄୲्ยྺ6%ǈิంዜ೺Ӏ20౎ăܔԲ

้ሡփ੊୯ืუበĂཱིॺڪഄ໱ݯᆩǈॽئࡀ׉

ీဣཥืपྺྪࠓ႙ీئဣཥټઠڦঢ়षၳᅮ९

՗2ă

ሞׇُৠူǈ֑ᆩྪࠓ႙੦዆໯ᆅ෇ׯڦԨዷ

ᄲ༹၄ྺሺದీئՎୁഗĂ༵ื܌ୟ๫ሞୁۉǄዷ

ᄲ༵ࠃ࿮ࠀ๼؜ǅăැ֑ᆩྪࠓ႙ీئဣཥࣩ݀ૌ

ຼۙ၎ऐۙڦუፕᆩǈᅃݛ௬३ณକ؛๔ཨጨሀ

10%ǈ߸ዘᄲڦᆖၚ๟၂ዸইگକྼࢺ჉ገยԢڦ

ܔ౎ኵཨጨ३ณକ20%ċ30%ă੗९ǈڪᆩݯܮߛ
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ᇀ࿢ࡔๆ຺࿵ႎీᇸٷएںॺยǈྪࠓ႙ీئဣཥ

๟ᅃዖঢ়षႠ၎ړᆶဌᆅ૰ڦरຍݛӄă

2. യሞڦरຍ཈቟

႙੦዆໚඗೵Փ֑ᆩႵెཞօఇెཞօऐྪࠓ

ྔ༬ႠǈڍᆯᇀഄԨวධ๟ۉ૰ۉጱยԢǈևݴ༬

Ⴀධᇑཞօऐፇईۙ၎ऐ٪ሞֶᅴă

1ǅٗڇऐঙ܈ǈۉ૰ۉጱ੦዆঍኱ୁ֨٪ሞ᳘

ٷუႷۉՎୁഗ኱ୁ้ۉݣဣཥీئဣǈ૩ස࠲ࢇ

ᇀ঍ୁۉუރ-ރኵăิ݀ྪۉړᅴۉ׉უඡ้ۯǈ

ැీئဣཥྊ೫ยዃփړǈॽڞዂᅴۉ׉უڟڞد

዁኱ୁ֨ǈ๑ీئဣཥ๼ࠀ؜୲ཞ้๴ڟ঍኱ୁଇ

ăۯሡༀհڦ၄ްሗ؜ᆖၚǈڦ௬༬Ⴀݛ

2ǅٗڇऐঙ܈ǈۉ૰ۉጱጎዃڦ࿒ืড੺ǈࡗ

ሜీ૰၎ܔডෑǈྪۉඡۯ೺क़๼ీୁۉ؜૰၎ܔ

ডෑăཞ้ీئဣཥཚ׉քዃᇀ๪ྔǈ࣏ඹᅟ๴ڟ

࣍ৣ࿒ڦ܈ᆖၚăᅺُሞဣཥยऺ้৽Ⴔᄲेᅜጀ

ᅪǈཞ้੗ీࣷሺेဣཥሰॏă

3ǅٗဣཥঙ܈ǈཞօ݀ۉऐऐፇڦሡༀࠀঙ༬

Ⴀᅜत࿘ۨႠ࿚༶ᅙঢ়ᆶডׯຄڦ૙ஃኧ׫ǈۉڍ

૰ۉጱڦྪࠓሡༀࠀঙ࿘ۨႠඍ݄ยऺᅈ਍ăᅃݛ

௬ǈۉ૰ۉጱ๴዆ᇀ঍኱ୁ᳘ୁࡗࢅࢇ၌዆ǈഄࠀ

ঙ༬Ⴀవᅜᇑཞօऐፇྜඇܔᆌǈሡༀཞօᇑ฿օ

ऐ૙ᅺܸᄺփཞǗଷᅃݛ௬ǈۉ૰ۉጱଳऄ੗੦ڦ

੦዆֧୼ᆼᆅ෇କႎڦՎଉǈྺྪۉٷ࿘ۨႠݴဆ

ሺेႎڦవ܈ă

঳ຐᇕ

߶ྪ႙ۉ૰ۉጱۉᇸԲ૩ߛ༵ڦᅙሰ߲ܠׯ൶

ᇘ؜ྪۉ၄ሡༀۉࡗუĂۉუ࿘ۨᇧူ܈ইĂీۉ

ዊଉူইࠀࢅঙ࿘ۨႠူইڪ࿚༶ǈྪࠓ႙रຍᆶ

ྭྺ࣐঴ኄၵ࿚༶༵ࠃႎڦ঴ਦາୟă

၄100 MW؜ဣཥሞ࡛ྔᅙঢ়ీئ႙ྪࠓമǈړ

पڦฆᄽၜణ๬ᆩăᆈ݀ࡔքକራ೺Քጚྪࠓܔ႙੦

዆ڦरຍኸՔ৊ႜକۨᅭǈ൐ሎႹۙ၎ऐᇑీئྪࠓ

ཞׇ৪रǈӐዞĂ౹௑ࢅெࡔཞᄣྪࠓܔरຍओट৊
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՗!3āྪࠓ႙储能ঢ়षၳᅮݴဆ

ᅜ1 GWႎీᇸ݀ۉणඖྺ૩

ీئࡀ׉

+ۙ၎ऐ

ຨ้ۙუႴ൱ = 0.6 GV·A
Ⴔ൱ = 0.2 GW·hీئރۙ

ຨ้ۙუႴ൱ = 1.2 GV·A
Ⴔ൱ = 0.8 GW·hీئރۙ

ీئ႙ྪࠓ

+ۙ၎ऐ

ీئࡀ׉

+ۙ၎ऐ

ీئ႙ྪࠓ

+ۙ၎ऐ

ీئ

ጎऐ/ǄGW·hǅ׾ۉ 0.2 0.2 0.8 0.8

PCSጎऐ/GW 0.1 0.3 0.4 1.2

ሰॏ/ᅢᇮ 3.55 3.85 14.2 15.4

ሏྼ/Ǆᅢᇮ/౎ǅ 0.021 0.023 0.085 0.092

ۙ၎ऐ

ጎऐඹଉ/GW 0.2 0.1 0.4 0

ሰॏ/ᅢᇮ 1.6 0.8 3.2 0

ሏྼݯᆩ/Ǆᅢᇮ/౎ǅ 0.24 0.12 0.48 0

ऺࢇ

๔ཨጨ/ᅢᇮ؛ 5.15 4.65 17.4 15.4

ሏྼ/Ǆᅢᇮ/౎ǅ 2.61 1.43 0.56 0.09

౎ኵ/Ǆᅢᇮ/౎ǅڪ 0.758 0.599 2.29 1.65


