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1.本報告以美國自由化後，加州與PJM之電力交易系統比較分析，並以仍屬於公營機構美國田納西流域管理局（Tennessee Valley Authority），參與自由化電力交易後，就其系統備用容量率考量與購電成本計算方式，並向IPP或汽電共生購電之費率與備用電力計費方式加以探討。

2.東京電力公司之備用容量與供電可靠度規劃之準則。

3.東京電力公司向IPP購電競價方式與費率計算。

4.東京電力公司向汽電共生購電費率與備用電力計費方式。
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第一章、出國的目的與過程
一、出國目的

台電備轉容量高低隨著負載增減與新機組加入或舊機組之退休等變數決定，94年系統備轉容量已達16.3%，目前台電向民營電廠購電時，在系統備轉容量未超過16%時，均須付其容量費率，而當系統備轉容量超出16%時，其超出量則為後加入民營電廠機組不計算容量費率之量，如此未能反應真實汽電共生系統或民營電廠取代台電機組之發電避免成本，應在不同系統備轉容量要有不同之購電費率才符合公平原則，配合經濟運轉使台電之購電成本能有效降低。94年備轉容量為5057MW，在考量N-2情況下系統應可維持正常運轉，惟不同備轉容量下其運轉成本必有所不同，而台電向汽電共生系統或民營電廠購電之效益必有所不同，因此藉由此研究之出國計畫，能實際至國外電力公司或學術機構參訪討論，本次計畫期能獲得國外電力公司之經驗。

二、出國之過程

行程一先至美國fairfax拜訪Kema顧問公司，該顧問公司目前與台灣經濟研究院合作共同研究由能源局委託「電力調度中心第一期規劃作業」，該公司對於各國電力市場自由後相關制度相當熟悉，本次拜訪就台電現行備用容量率與發電與購電成本考量下，台電如何因應，提出相關問題與Kema人員討論，並由Kema 相關專家提出對台電之建議。

行程二拜訪日本東京電力公司，日本電業之發展常為亞洲各國之借鏡，而東京電力對於電源規劃與備用容量均有其規劃準則可供台電考量，再者；該公司對於IPP(Independent Power Producer)、汽電共生與再生能源購電方式可作為台電購電策略之參考。下章就在Kema 與東京電力拜訪所獲得之資料與建議分析說明。
第二章、出國蒐集資料與訪談內容之建議分析說明
一、Kema訪談與蒐集之資料分析

Kema為國際顧問公司，分公司遍及歐、亞、美等洲，對於自由化電力市場與管制相當專精，舉凡市場設計、管制與能源政策、策略與分析、能源與電力交易及價格管制等相關議題，曾為多國之電力公司與管制機構提供制度設計與市場運轉之計畫，該公司訪問期間介紹英國、美國之ISO運作情形，由於這方面資料本公司蒐集較多，故不再贅述，僅就加州與PJM ISO之相異分析提出探討，Kema建議台電參考田納西流域管理局（Tennessee Valley Authority）發購電做法，作為本公司發購電策略之探討，因為該公司是公營機構，且已參與自由化市場，將來台灣電業邁入自由化後，台電發購電問題可以納西流域管理局作為借鏡。

1. 加州與PJM的比較

(一)PJM與加州介紹

PJM以強制電力池方式運作了好幾年，但於1998年1月重組一個獨立系統（PJM聯通電網；PJM Interconnection）來運作。1998年4月下旬，實施區域邊際價格（LMP），以進行壅塞管理。

重組後的加州市場於1998年4月開始運作，包括兩個新的機構，一個為獨立系統操作者（ISO），它控制並操作整個加州輸電系統；另一個為電力交易所（PX）﹐其操作和管理獨立於ISO。
(二)不同點

1)訂價方式
1998年4月PJM實施了以市場為基礎的競價體系（即LMP），而且其每一處的電價係根據區域邊際價格(LMP)訂價。最初，電力池中的發電廠面臨競標價格限制(因出於對市場力量的顧慮而設的)﹔然而這些限制已在1999年4月取消。PJM擁有2000個以上節點，在沒有出現壅塞時﹐收取統一的傳輸費，此時LMP等於最高的單位發電成本之投標報價，而出現壅塞時，將有不同的LMP，而不同的LMP係由電力池計算出的，用於決定傳送費用。這些每個節點的價格將發佈於PJM網站﹐每隔五分鐘網站將即時更新市場價格。

加州則劃分了24個區域，實際上﹐這裡包括兩個不活躍交易區（HUMBOLT與三番市）及兩個活躍區交易區（南加州與北加州），餘下的20個區便成為與西部系統協調委員會（WSCC）其餘電網相連的互聯點。

2)市場管理組織

PJM沒有從電網營運中分離出來，獨立市場運作。加州選擇分離電網管理與市場操作（ISO與PX分開）﹐並建立了加州獨立系統作業者（CAISO）及加州電力交易所（CALPX）。CAISO平衡電網，決定“即時”價格且透過其輔助服務市場保證其可靠性；CALPX操控一系列市場：現貨市場、短期期貨市場。

(三)相同點

加州與PJM，二者都尋求整合一系列的公用事業的傳送系統及創造一個有形形色色的買家與賣家之廣闊且有競爭力的市場；均依賴於一個中央集權式總合市場投標，俾便在出現壅塞時決定各區各點的價差。

(四)分析
PJM採用將輸配電網管理與現貨市場的操作相融合的機制，已逐漸贏得最有效能市場結構的美譽。例如，去年威廉霍格在評論最後形成之「規範2000」 (Order 2000) 中，FERC的初始RTO建議案時，表示了他對PJM的合併模式的贊同，並說到：“FERC的建議囊括所有圍繞協調現貨市場的系統操作者而設計的有效市場的元素，這也是我們所知的唯一個內部統一且實際有效的設計。”

同時﹐加州的系統卻受到指責﹕“加州的傳輸定價給ISO解決電力壅塞帶來不必要的麻煩，也使得用戶價格提高”。首席官員威廉馬涉多次在CAISO一月份的對電力壅塞定價的建議書中提出評論。他強調FERC的安排是"給加州ISO朝向LMP訂價發出的一個強有力的信號，即出於對替代電力壅塞管理的整體性方式的考慮"。
然而，這些評論大量基於對電力壅塞管理的工程理論與問題的考慮。其著重解決電力壅塞的做法是正確的，卻不完整。它忽視了為籌劃電能與遠期權益提供有力及透明的市場這一更重要的需求。

多數發電機都需要一事前資訊以決定是供電亦或是停機更經濟划算，遠期價格正好是決定這一行為的訊號，因此透明的遠期市場對發電與負載計劃﹐以及做投資決策皆至關重要。從經濟學的觀點來看，PJM系統總是事後解決問題。

PJM系統一直依賴於雙邊貿易與價差契約決定LMP。與期貨合約不同的是，CFD是非標準化的，如此會增加交易成本，此外因為CFD不在交易所交易﹐其定價及交易條件就不太透明。加州的市場結構在遠期市場方面比PJM穩健。在電力市場上，因其交易與資訊成本高，必定會發生本質上的抵換效應。應該將價格不完善的訊號給予買方與賣方，使其有充份的時間進行調整呢；還是應該將價格資訊擱置，直到得到完善的傳輸成本的認知，而那時很可能來不及對其做出反應呢？此一進退兩難得困境可得以解決﹐只要了解﹐至少這一情形需要獨立的市場及結算系統運作遠期交易與現時市場。

2. 田納西流域管理局（TVA）
2.1 TVA備用容量

TVA目前政策採備用容量10%，其計算備用容量之成本是由有最低備用容量時之供電成本，與無備用容量時之供電成本之差值。

2.2 TVA向QP（Qualified Producers）購電費率

TVA向QP，如IPPs或Cogenerations購電，分為尖峰與離峰兩時段，尖峰時段為五月至九月非假日時間由10:00AM至10:00PM，其餘月份尖峰時間為6:00AM~12:00AM，4:00PM~10:00PM，其餘則為離峰時段，購電度數在100,000kWh以內，TVA可隨時收購，尖峰時段每度4.622美分，離峰時段每度3.22美分，超過100,000kWh以上，IPPs或Cogenerations須提出申請，TVA核准後始可供電至TVA輸電系統，而購電量增加時，其費率逐步遞減，詳如表2-1所示。

TVA向IPPs或Cogenerations購電費率基於每年在尖峰與離峰時段供應最後100MW負載時之年平均成本，一般費率一年調整一次，必要時可隨時調整。
表2-1　TVA向QP購電每小時電量超過100,000kWh之費率表
[image: image1.png]kWh Onpeak Offpeak
100,001-200,000 4.582 3.204
200,001-300,000 4.566 3.195
300,001-400,000 4.551 3.186
400,001-500,000 4.535 3.177
500,001-600,000 4.521 3.169
600,001-700,000 4.504 3.160
700,001-800,000 4413 3.131
800,001-900,000 4.404 3.124
900,001-1,000,000 4.393 3.117
1,000,001-1,100,000 4.380 3.108
1,100,001 4.367 3.098
1,200,001 4.354 3.089
1,300,001 4.340 3.078
1,400,001 4.326 3.066
1,500.001-1,600,000 4.313 3.055





2.3 TVA備用電力之費率

對於分散型電源，如汽電共生系統之備用費率說明如下:

備用電力之費用（Reservation Charge）

（1） 用戶負載契約在1000kW以內，則備用電力之費用為美金3.87元/kW。

（2） 用戶負載契約在1000kW~5000 kW，則備用電力之費用為美金3.56元/kW。

（3） 用戶負載契約在5000kW~15000 kW，則備用電力之費用為美金3.56元/kW。

（4） 用戶負載契約在25000 kW 以上，則備用電力之費用為美金3.56元/kW。

容量費用（Demand Use Charges）
該費用未滿一周時以天數按比例分攤計費，當事前提出申請時則美金1.39元/kW-Week，如緊急使用除上述固定費用外，另加收美金2.78元/kW-Week。
能量費用（Energy Charges）
能量費用以每月計算，其費用以每小時計算下列三個成分之累積費用。
Component 1-每度之成本依該小時可停電力之變動成本。
Component 2-供應用戶之備用電力由Component 1之成本乘以10%。
Component 3- 稅金由Component 1與Component 2 費用相加乘以5.3%。
行政費用（Administrative Fee） 美金750元。
以上TVA各項之費用與其政策詳如附錄一Dispersed Power Production Guidelines 

二、日本東京電力公司(東京電力)訪談與蒐集之資料分析

1. 發電容量與供電可靠度

1.1發電運轉規則

東京電力發電運轉以夏季負載停電機率(Loss of Load Probability)每月不可超過0.3天為準則，在此標準下供電備用容量為8~10%。供電備用容量以下列公式表示：
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2. 電源開發規劃

東京電力電源開發準則以簽有合約之可停電力用戶，其停電時間每年應低於2小時，在此要求下，其容量比率須1.10，容量比率(Capacity Ration)之定義為：
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東京電力十年之電源開發計劃分別依照夏季之備用容量須8~10%與容量比率須高於1.1，從2006至2011大都興建火力機組，至2011~2014則以建造核能機組，電源增設均符合上述之要求，詳如圖2-1所示。
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圖2-1　東京電力未來十年之電源開發計畫

3. 發電組合

東京電力在兼顧能源安全、發電經濟與環境三大主要考量因素下加以研討其發電燃料別之規劃，如圖2-2所示。
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圖2-2　發電端三大考量主軸

而經濟考量下，其年發電成本與容量因數考量燃煤與核能機組均屬於基載機組，容量因數均須高於60%以上，其年發電成本才會低於燃氣(LNG)機組，而LNG與燃油(Oil)均屬於中載機組，抽蓄發電之水力機組則於尖峰時段運轉，各燃料種類機組之年發電成本與容量因數相對比較表，如圖2-3所示。
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圖2-3　不同發電燃料別之年發電費用與容量因數之關聯圖

依據上述之分析東京電力每日之負載曲線與發電燃料之組成，如圖2-4所示。
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圖2-4　日負載曲線與各發電燃料別之組合

三、IPP(Independent Power Producer)購電方式

東京電力經由競價方式向IPP購電，由競標者分別就其計畫售電價格與容量因數加以分析其優先排序，如其價格相當接近時，即考量CO2之排放量與生質能發電等之非價格之因素。東京電力於1999年向IPP購電360MW，每年購電容量逐年增加，至2007年時預估達到2390MW，如圖2-5所示。
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圖2-5　IPP購電容量之統計表
差異值 = (最購電價格 – IPP評估價格) × 容量因數

其中，IPP評估價格=提出價格+連接成本

在考量上限價格(Ceiling Prices)時，分別依基載、中載、尖載等因數而制訂，以1999年競標時之上限價格如表二所示。而其1996開放IPP競標容量1000MW，共有31家競標者其投標容量為3860MW，最後結標有8家IPP成功得標，容量為1100MW。1997年仍開放1000MW，共有30家競標者，其投標容量為5860MW，最後有4家IPP得標，容量為1080MW。最近一次於1999年有4家IPP得標，容量為1000MW，詳如表2-2~2-6。

表2-2　1999年競標各類機組之最高價格
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表2-3　IPP三個年度競價成功統計表

	
	Invitation for Bids
	 Bids 
	Successful Bids 

	FY 1996 
	1,000MW 
	3,860MW (31 bids) 
	1,100MW (8 companies) 

	FY 1997 
	1,000MW 
	5,860MW (30 bids) 
	1,080MW (4 companies) 

	FY 1999 
	1,000MW 
	2,510MW (11 bids) 
	1,000MW (5 companies) 


表2-4　1996年競標成功之機組(按年代排列)
	Supplier Name 
	Location 
	Maximum Contracted Capacity 
	Supply Commencement Year 
	Power Supply Type 
	Main Fuel 

	Ebara Corporation 
	Fujisawa City, Kanagawa Prefecture 
	64,000 kW 
	1999 
	Middle
	City gas 

	Showa Denko, K. K. 
	Kawasaki City, Kanagawa Prefecture 
	124,200 kW 
	1999 
	Base
	Residual oil 

	Tomen Power Samukawa Corporation 
	Koza-gun, Kanagawa Prefecture 
	65,500 kW 
	1999 
	Middle
	Kerosene 

	Hitachi Zosen Corporation 
	Naka-gun, Ibaraki Prefecture 
	102,700 kW 
	1999 
	Middle
	Fuel oil 

	Nippon Petroleum Refining Co., Ltd. 
	Yokohama City, Kanagawa Prefecture 
	48,500 kW 
	2000 
	Middle
	Light cycle oil 

	Hitachi, Ltd. 
	Hitachi City, Ibaraki Prefecture 
	102,800 kW 
	2000 
	Middle
	Fuel oil 

	Polyplastics Co., Ltd. 
	Fuji City, Shizuoka Prefecture 
	47,000 kW 
	2000 
	Middle
	Fuel oil 

	General Sekiyu K. K.＊ 
	Kawasaki City, Kanagawa Prefecture 
	547,500 kW 
	2001 
	Base
	Residual oil 
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表2-5　1997年競標成功之機組(按年代排列)
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表2-6　1999年競標成功之機組(按年代排列)
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四、收購汽電共生餘電

東京電力向汽電共生收購多餘之電力，購電費率依季節時段而有所不同，其中夏月非假日週一至週五白天時間購電費率每度5.5日圓為最高、非夏月且非假日週一至週五白天時間費率為每度4.95日圓，其餘費率每度2.45日圓詳如表2-7所示。

表2-7　汽電共生三時段之購電費率
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五、備用電力之計費方式

汽電共生系統業者與東京電力簽訂備用電力服務時與向東京電力購電時，當汽電共生業者機組由於檢修或臨時故障而無法運轉，則需由東京電力供給其電力，當其未使用電力時，則其容量費用計算為原契約容量20~30%計費，如使用電力時，則以一般用戶之容量費用加計20%計費，能量電費方面，如有排定之定期維修時則能量費用比一般用戶加計10%計費。非計畫而臨時用電時則比一般用戶加計25%計費，如表2-8，而詳細條款規定詳如附錄一。

表2-8　汽電共生業者備用電力計費方式
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六、收購太陽能與風力電廠餘電

東京電力向風力或太陽能電廠購電費率是按照每個契約種類而定可分為收購家庭用或商業用之餘電：

1. 家庭餘電

收購方式依三段式費率分別計算第一段在120度以內每度收購14.82日圓，第二段在120 ~300度以內每度收購19.66日圓，第三段在300度以上每度收購21.13日圓，各時段餘電之收購價格，詳如圖2-6所示。
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圖2-6　收購家用太陽能與風力電廠餘電之費率

2. 商業餘電(電壓為6kv)

商業餘電則採兩種收購費率，分別為為夏月(七月至九月)和非夏月，如有帳單跨越夏月與非夏月時，則須按天數(夏月與非夏月)比例分攤計算，詳如圖2-7所示。
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圖2-7　收購商用太陽能與風力電廠餘電之費率

東京電力向太陽能與風力電廠購電從1992會計年度太陽能3個地點裝置容量共37kw，至2004年太陽能共裝置56,698的地點，裝置容量為207,540kw，風力發電裝置9處，容量達1625kw，詳如表2-9所示。

表2-9　各年度收購太陽能與風力電廠之裝置數與容量統計表
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七、收購生質能之餘電

向垃圾焚化廠購買餘電之費率均高於汽電共生，夏月(從7月1日至9月30日)非假日從8:00AM.~10:00PM.，其費率每度11.40日圓，非夏月非假日從8:00AM.~10:00PM.，其費率每度10.70日圓，其它時段每度4.9日圓。三時段之計費方式如表2-10所示。

表2-10　收購垃圾電廠餘電之費率


	
	Time zone
	Purchase unit price (yen/kWh)

	Summer weekday day-time zone 
	Time zone from 8:00 a.m. through 10:00 p.m. from July 1 through September 30 every year (except for time zone on Sundays, holidays, etc. shown below) 
	11.40 (NT$3.192)

	Other seasons week day day​time zone 
	Time zone from 8:00 a.m. through 10:00 p.m. except for the summer season (except for time zone on Sundays, holidays, etc. shown below) 
	10.70(NT$2.996)


	[image: image24.bmp]Other time zones 
	Time zones other than "summer weekly day​time zone" and "other seasons weekly day-time zone" 
	4.90 (NT$1.372)


八、日本與美國各類發電機組發電量分析

[image: image25.bmp]比較日本1980與2003年，其燃油機組發電量由47.1%減低至13.2%，核能機組由14.4%增加至23.1%，燃氣機組由14.2%增加至24.3%，燃煤機組發電量由8.7%增加至28.2%，由於近來石油價格高漲，燃煤機組佔比增加，由京都議定書協議CO2減量，故近來日本增加核能發電與燃氣發電之佔比，美國各類機組發電量佔比變化不大，僅核能發電由14.4%升至23.%，由於日本與美國近年來均已發展核能發電為主。詳如圖2-8：

圖2-8　美國與日本各燃料發電機組發電量分析表

2005各國天然氣進口佔比以日本40%佔比最高，其次為南韓15.9%，台灣居於第六位佔5.1%，如圖2-9所示，這與台灣近年來政府為抑低CO2排放量與減少對環境之衝擊，提高燃氣發電機組能源配比，惟世界各國對天然氣需求日殷下，將來氣源供給之穩定性與否，直接衝擊供電之安全，值得政府深思。
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圖八：005年各國進口天然氣佔比分析表
Source: The International Group of Liquefied Natural Gas Importers (G.I.I.G.N.L)
圖2-9　2005年各國進口天然氣佔比
收購商用風力機組，其額定容量低於2MW時，其保証收購價格可採單一費率每度10.30日圓，或採前五年每度12.4日圓，6至10年每度9.9日圓，11~15年費率每度7.90日圓。其收購費率詳如表2-11所示。
表2-11　收購商用風力機組之費率
	Purchase unit price (Yen/kWh)
	10.30 

	Term 
	Purchase unit price (Yen/kWh) 

	1st - 5th year 
	12.40 

	6th - 10th year 
	  9.90 

	11th - 15th year 
	  7.90 


九、東京電力不同能源之特性之考量

東京電力依石油、煤、天然氣與鈾等能源就供給可靠、經濟與環境等三方面分別就能源儲存、供給問題、價格之穩定性、實施與使用成本等方面分析詳如表2-12 ~ 表2-14。東京電力主要之發電設備分為水力、汽力機組、核能機組與風力機組，其容量、地點與使用燃料之摘要如表2-15~表2-18所示，表十九為歷年來東京電力發購電統計表。

十、東京電力費率調整方式

電價分別以容量費用與能量費用計算，容量費用固定外，其能量費用依燃料價格做機動調整，其計算流程如圖2-10所示。

唯調整時機視燃料上漲幅度而定，當每季平均燃料成本上漲率達5%以上，才啟動調升機制，如上漲率5%以下，則不做調整，50%為調整上限，如圖2-11。

表2-12　供給可靠性分析表
	Items evaluated
	Oil
	Coal
	Natural gas
	Nuclear power (uranium)
	Hydroelectric power

	1.Resource reserves
	· Amount of resource is relatively small, with 41 years of harvestable reserves.

· Two-thirds of total is concentrated in Middle East
	· 164 years of harvestable reserves, which is the biggest among the fosil fuels.

· Widely existing throughout the world.
	· 67 years of harvestable reserves.

Exploration for new deposits is not as advanced as with oil, so new reserves are expected to be found.

· About 70% is in the former Soviet Union and Middle East, so the regional distribution is somewhat over concentrated, though not as bad as oil.
	· About 85 years of harvestable reserves.

The resource has not been much developed, so further reserves are expected to be found. The time frame will expand as the nuclear fuel cycle is established.

· Widely existing throughout the world.
	· This is renewable energy, and the reserves of the resource are vast.

· However, there are limits to the available volume in a year.

	2. Supply
	· In the future, the world could become more dependent on the Middle East and there could be more risk of instability because production in other places will reach its limit.
	· Major producing countries are the US, China, Australia, India, South Africa, the former Soviet Union, etc. Supply is stable.
	· About half is produced in America and the former Soviet Union. European countries import very much from the former Soviet Union, and trends in the former Soviet Union have a big impact on world supply.
	· The weight is heavy in Canada and other industrialized nations, and supply is stable.
	

	3. Supply to Japan
	· Japan depends on imports for nearly 100% of its supply.

· Japan depends on the Middle East for about 90% of its crude oil imports.
	· Japan gets about 60% of its imports from Australia, but imports from regions around the world.
	· Imported as LNG. Dependence on Southeast Asia region is high, about two-thirds.

· Stable because of long term agreements, but this obliges Japan to trade for the contracted amount.
	· 100% dependent on imports; purchasing from Canada, Australia, etc. under long term agreements.

· Taking into account the fuel that has already been loaded to nuclear reactors and the fuel at the stage of being processed, there are about two years of reserves in Japan (estimating conservatively).

· When the nuclear fuel cycle is established, the resource will become semi-Japanese produced, so in the future the supply is expected to be much more stable.
	· Future development will mainly be in smaller-scale hydro power, so there are limits on the undeveloped capacity.

· Compared to other power sources, however, pumped storage hydropower is excellent for keeping up with system load and an appropriate amount will be developed for providing peak power.


Source: BP Statistics (2005) OECD NEA & IAEA, Uranium 2003, etc.
表2-13　經濟考量分析表

	Items evaluated
	Oil
	Coal
	Natural gas
	Nuclear power (uranium)
	Hydroelectric power

	1.Price stability
	· Demand is rising because of global economic recovery and there is little spare supply capacity in the oil-producing nations; in addition the situation in the Middle East is unstable..

Because of these factors, prices are on a rising trend.
	· Inexpensive and stable compared to other major energy sources, but prices are rising because of China’s economic growth and increasing demand. Even so, the price is expected to remain better than other sources.
	· Presently, LNG prices are linked to crude oil prices, and these are increasing together.

However, the amount of increase for natural gas is smaller than that for crude oil.
	· The fuel cost outlook is very transparent.

· Fluctuations in fuel costs have relatively little impact on power generation costs..
	· Natural energy and creates no price fluctuation problems.

	2. Implementation and usage costs
	· There is no particular problem with using existing infrastructure, facilities, etc.
	· The implementation of new technology is expected to improve usage efficiency, and advances in distribution arrangements should reduce costs..
	· Because it is imported as LNG, liquefaction facilities, special ships and receiving facilities are necessary, which makes initial costs high.
	· Power generation costs are comparable to those of other power sources, but initial costs are great because of high construction costs.

· Standardization, etc. are expected to reduce construction costs.
	· It is a little more expensive than other power sources.

· Operating costs are low, and long term costs are highly stable.


表2-14　環境考量分析表

	Items evaluated
	Oil
	Coal
	Natural gas
	Nuclear power (uranium)
	Hydroelectric power

	1.Resource reserves
	· Combustion causes Sox, NOx and soot emissions.

· Countermeasures being taken include using low sulphur heavy crude oil and desulphurization (i.e. to remove sulphur during oil refining or from smoke), denitration and precipitation equipment.
	· Combustion causes SOx, NOx and soot emissions.

· Countermeasures being taken include using desulphurization, denitration and precipitation equipment.
	· Combustion does not cause emissions of SOx or soot, and emissions of NOx are small compared to coal and oil.
	· Produces no air pollutants.
	· Produces no air pollutants

	2. Supply
	· CO2 emissions during power generation are 0.704kg-CO2/kWh (or a value of 0.794 when the value for coal is set at 1).
· Life cycle CO2 emissions are 0.742kg- CO2/kWh
	· CO2 emissions during power generation are 0.887 kg-CO2/kWh

· Life cycle CO2 emissions are 0.975 kg- CO2/kWh
	· CO2 emissions during power generation are 0.478 kg- CO2/kWh (or a value of 0.539 when the value for coal is set at 1)

· Life cycle CO2 emissions are 0.608 kg- CO2/kWh
	· No CO2 emissions during power generation.

· Life cycle CO2 emissions 0.022 kg- CO2/kWh
	· No CO2 emissions during power generation.

· Life cycle CO2 emissions 0.011 kg- CO2/kWh

	3. Supply to Japan
	
	· Power generation efficiency is high. Integrated Gasification Combined Cycle (IGCC) technology is being developed to help suppress CO2 emissions.
	· CO2 emission reduction efforts by improving thermal efficiency of thermal power generation are underway, such as implementing Advanced Combined Cycle (ACC) power generating equipment.
	· Radioactive waste is processed and disposed of appropriately..
	· Consideration is given to the natural environment, including scenery.


Source: report of Central Research Institute of Electric Power Industry.
表2-15　水力機組統計表 (容量超過 50MW)
	Station Name 
	Location 
	Plant capacity (MW) 
	Single unit capacity (1,000 kVA) 
	Type 

	Imaichi
	Nikko, Tochigi Pref.
	1,050
	390× 3 units
	Dam and conduit type (pumped storage type)

	Kinugawa
	Nikko, Tochigi Pref.
	127
	66× 2 units
	Conduit type

	Shiobara
	Nasu-Shiobara, Tochigi Pref.
	900
	335× 2 units 360× 1 unit
	Dam and conduit type (pumped storage type)

	Yagisawa
	Minakami-machi, Tone-gun, Gunma Pref.
	240
	85× 3 units
	Dam type (pumped storage type)

	Tanbara
	Minakami-machi, Tone-gun, Gunma Pref.
	1,200
	335× 4 units
	Dam and conduit type (pumped storage type)

	Saku
	Shibukawa, Gunma Pref.
	76.8
	28× 3 units 7.6× 1 unit
	Conduit type

	Kannagawa
	Ueno-mura, Tano-gun, Gunma Pref.
	470
	525× 1 unit
	Dam and conduit type (pumped storage type)

	Kazunogawa
	Otsuki, Yamanashi Pref.
	800
	475× 2 units
	Dam and conduit type (pumped storage type)

	Hayakawa Daiichi
	Hayakawa-cho, Minamikoma-gun, Yamanashi Pref.
	51.2
	8× 4 units 25× 1 unit
	Conduit type

	Akimoto
	Inawashiro-machi, Yama-gun, Fukushima Pref.
	107.5
	31× 2 units 60.8 × 1 unit
	Conduit type

	Inawashiro Daiichi
	Aizuwakamatsu, Fukushima Pref.
	62.4
	23.4× 3 units 3.8× 1 unit
	Conduit type

	Azumi
	Matsumoto, Nagano Pref.
	623
	111× 2 units
	Dam type

	
	
	
	109× 4 units
	Dam and conduit type

	
	
	
	
	(pumped storage type)

	Midono
	Matsumoto, Nagano Pref.
	245
	65× 2 units 65× 2 units
	Dam type Dam type (pumped storage type)

	Shin-Takasegawa
	Ohmachi, Nagano Pref.
	1,280
	367× 4 units
	Dam and conduit type (pumped storage type)

	Nakatsugawa Daiichi
	Tsunan-machi, Nakauonuma​gun, Niigata Pref.
	126
	16.7× 3 units 91× 1 unit
	Conduit type

	Shinanogawa
	Tsunan-machi, Nakauonuma​gun, Niigata Pref.
	177
	39× 5 units
	Conduit type


As of March 31, 2006
表2-16　汽力機組統計表

	Station Name 
	Location 
	Authorized maximum capacity (MW) 
	Single unit capacity (MW) 
	Fuels in use 

	Chiba 
	2-1377 Sogacho, Chuo-ku, Chiba, Chiba Pref. 
	2,880 
	360× 8 units (1,440×2 groups) 
	LNG 

	Goi 
	1 Goi Kaigan, Ichihara, Chiba Pref. 
	1,886 
	265× 2 units 265× 2 units 
	LNG, heavy oil, crude oil and NGL LNG and crude oil 

	
	
	
	350× 1 units 
	LNG 

	
	
	
	476× 1 units 
	LNG 

	Anegasaki 
	3 Anegasaki Kaigan, Ichihara, 
	3,600 
	600× 2 units 
	LNG, heavy oil and crude oil 

	
	Chiba Pref. 
	
	600× 2 units 
	Heavy oil, crude oil, LNG and LPG, NGL 

	
	
	
	600× 2 units 
	LNG and LPG 

	Sodegaura 
	2-1 Naka-Sode, Sodegaura, 
	3,600 
	600× 1 units 
	LNG 

	
	Chiba Pref. 
	
	1,000× 3 units 
	LNG 

	Futtsu 
	25 Shintomi, Futtsu, Chiba Pref. 
	3,520 
	165× 14 units 
	LNG 

	
	
	
	(1,000×2 groups) 380× 4 units 
	LNG 

	
	
	
	(1,520×1 group) 
	

	Yokosuka 
	9-2-1 Kurihama, Yokosuka, 
	2,130 
	350× 6 units 
	Heavy oil and crude oil 

	
	Kanagawa Pref. 
	
	30× 1 units 
	Light oil 

	Kawasaki 
	5-1 Chidori-cho, Kawasaki-ku, Kawasaki, Kanagawa Pref. 
	― (Note) s 
	― 
	― 

	Yokohama 
	11-1 Daikoku-cho, Tsurumi-ku, Yokohama, Kanagawa Pref. 
	3,325 
	175× 2 units 350× 1 units 350× 8 units 
(1,400× 2 groups)
	LNG, heavy oil and crude oil, NGL LNG, heavy oil and crude oil, NGL LNG 

	Minami-
	37-1 Shin-Isogo-cho, Isogo-ku, 
	1,150 
	350× 2 units 
	LNG 

	Yokohama 
	Yokohama, Kanagawa Pref. 
	
	450× 1 units 
	LNG 

	Higashi​
	3 Higashi-Ohgishima, 
	2,000 
	1,000× 2 units 
	LNG 

	Ohgishima 
	Kawasaki-ku, Kawasaki, 
	
	
	

	
	Kanagawa Pref. 
	
	
	

	Kashima 
	9 Higashi-Wada, 
	4,400 
	600× 4 units 
	Heavy oil and crude oil 

	
	Kashima, Ibaraki Pref. 
	
	1,000 × 2 units 
	Heavy oil and crude oil 

	Ohi 
	1-2-2 Yashio, Shinagawa-ku, Tokyo 
	1,050 
	350× 3 units 
	Crude oil 

	Hirono 
	58 Futatsu-Numa, Shimo Kitaba, Hirono-cho, Futaba-gun, Fukushima Pref. 
	3,800 
	600× 1 units 600× 1 units 1,000× 2 units 600× 1 units 
	Heavy oil and crude oil, NGL Heavy oil, crude oil and natural gas, NGL Heavy oil, crude oil and natural gas, NGL Coal 

	Shinagawa 
	5-6-22 
	1,140 
	380× 3 units 
	LNG 

	
	Higashishinagawa, Shinagawa-
	
	(1,140× 1 group) 
	

	
	ku, Tokyo 
	
	
	

	Hitachinaka 
	768-23 Terunuma, 
	1,000 
	1,000× 1 unit 
	Coal 

	
	Tokai-mura, Naka-gun, Ibaraki 
	
	
	

	
	Pref. 
	
	
	

	Hachijojima Geothermal 
	2872 Nakanogou, Hachijo-cho, Hachijojima, Tokyo 
	3.3 
	3.3× 1 units 
	Geothermal 


Notes: Kawasaki Thermal Power Station (6 units, 1,050 MW) was shut down on March 2006. 
表2-17　核能機組統計表

	Station Name 
	Location 
	Plant capacity (MW) 
	Single unit capacity (MW) 
	Type 
	Fuels in use 

	Fukushima Daiichi 
	22 Kitahara, Ottozawa, Ohkuma-cho, Futaba-gun, Fukushima Pref. (approx. 3,500,000 m2) 
	4,696 
	460× 1 units 784× 4 units 1,100 × 1 units 
	BWR BWR BWR 
	Uranium dioxide sintered pellets 

	Fukusima 
	12 Kohamasaku, Namikura, 
	4,400 
	1,100 × 4 units 
	BWR 
	Uranium dioxide sintered 

	Daini 
	Naraha-cho, Futaba-gun, Fukushima Pref. 
	
	
	
	pellets 

	
	(approx. 1,500,000 m2) 
	
	
	
	

	Kashiwazaki-
	16-46 Aoyama-cho, 
	8,212 
	1,100 × 5 units 
	BWR 
	Uranium dioxide sintered 

	Kariwa 
	Kashiwazaki, Niigata Pref. (approx. 4,200,000 m2) 
	
	1,356 × 2 units 
	ABWR 
	pellets 


As of March 31, 2006
表2-18　風力機組

	Station Name 
	Location 
	Plant capacity (MW) 
	Single unit capacity (MW) 
	Type 

	Hachijojima wind power 
	2872 Nakanogou, Hachijo-cho, Hachijojima, Tokyo 
	0.5 
	0.5× 1 units 
	Propeller type upwind system 


As of March 31, 2006

[image: image15]
圖2-10　費率計算流程表


[image: image16]
圖2-11　燃料成本調整機制圖

第三章、結論與建議
1.東京電力與TVA其備用容量率為10%，而台電備用容量率目前為16%，雖各國備用容量率定義及計算方式不同, 台電可就台灣地區之負載型態、發電結構，水文情況,機組大修週期,中間檢修、故障等因素及供電可靠度標準LOLP作為參考，檢討再調低備用容量率可行性。

2.東京電力各時段收購再生能源之費率均低於其售電價格，因此台電收購再生能源購電費率，不可高於台電之售電費率，再生能源業者不足之發電成本與投資應由政府直接補貼。

3.台電尖、離峰之電價應就實際發電成本反應，由於發電結購改變且基載機組不足，目前台電尖峰與離峰發電成本之差距不到一倍，應適度縮小尖峰與離峰費率之差距，即調高離峰之費率，也可杜絕汽電共生尖峰期間售電，而離峰時間向台電購電之套利行為。

4.電價與購電之調整應同東京電力之做法，視國際燃料價格採每季變動調整，以實際反應整體之發電成本。

5.TVA收購電力採兩段式計費，售電量增加而將其費率微幅調降，完全反應TVA本身之發電避免成本，此做法可作為將來台電收購汽電共生餘電之參考。

6.台電購電方式應回歸市場面，雙方權利與義務須對等，優惠補貼等措施應由政府主導與直接補貼於業者，綜合電業經營者則依公司備用容量率、各類發電機組裝置容量佔比及負載特性計算自己機組之發電避免成本，訂出公平之收購費率。使綜合電業經營能獲得合理之利潤。

7解決購電爭議應由主管機關聘請公正之第三者，就綜合電業之發電成本、售電費率、購電費率與系統備用容量率之要求進行評量並計算提出一套自由化前與自由化後購電合理之機制。

參考資料
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2. Tennessee Valley Authority “Strategic Plan” January 2004.

3. Tennessee Valley Authority “Dispersed Power Production Guidelines” For TVA and Distributors of TVA Power.

4. The Tokyo Electric Power Co. Inc. (TEPCO) “RULES AND RATES FOR ELECTRIC SERVICE” Effective as from January 1, 1996.

5. The Tokyo Electric Power Co Inc. (TEPCO) 2005 ILLUSTRATED.

6. The Tokyo Electric Power Co. Inc. (TEPCO) “CORPORATE BROCHURE 2006”.

7. 台灣電力公司94年成本分析表

8. 台灣電力公司94年各類售電成本分析表

9. http://www.kema.com
10. http://www.PTM.com
11. http://www.casio.com
12. http://www.tva.gov
13. http://www.tepco.co.jp
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DISPERSED POWER 
PRODUCTION GUIDELINES 


FOR TVA AND DISTRIBUTORS OF TVA POWER 

These guidelines are intended to assist TVA and the distributors of TVA power in developing arrangements for the effective utilization of dispersed power production in the Tennessee Valley. TVA develops and administers these guidelines which are applicable for purchases by TVA and by distributors of TVA power from dispersed power production facilities and for utilization of dispersed power production on the region’s power system. The guidelines may be modified by TVA from time-to-time as it deems appropriate. 
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FY07 Dispersed Power Production Guidelines
A. DEFINITIONS 

For purposes of these guidelines, the following terms (whether in the singular or plural) shall have the following meanings: 

1. “Alternative Purchase Prices” shall be any purchase prices agreed upon by TVA for purchases by TVA (and as agreed upon by TVA and a Distributor for Distributor’s purchase) as alternative prices to those set forth in the Standard Purchase Price Schedule. In developing Alternative Purchase Prices, consideration will be given to such factors as TVA’s current and projected avoided energy costs and any projected capacity costs, dispatchability, maintenance scheduling, administrative and billing requirements, variations in line losses, curtailment rights during periods when deliveries would increase operating costs on the TVA system, and reliability of output from the power production facility during TVA Onpeak load periods.  Alternative Purchase Prices may include prices (or components of prices) that are fixed for all or some portion of the contract term. 

2. “CPT” (Central Prevailing Time) shall mean either Central Standard Time, or Central Daylight Time, whichever is currently applicable. 

3. “Connecting Electric System” is, as applicable, the TVA transmission system, the local Distributor system, and/or any other electric system that is directly interconnected with the Qualified Facility and through which power generated by the Qualified Facility is ultimately delivered to TVA. 

4. “Distributor” shall be an electric cooperative or municipal electric system or department that purchases and distributes electric power and energy to consumers pursuant to a wholesale power contract with TVA. 

5. “Standard Purchase Price Schedule” shall be the attached Dispersed Power Price Schedule CSPP (Attachment A), as it may be adjusted, modified, changed, or replaced by TVA from time to time. 

6. “TVA Area” shall be the area defined by the provisions of the TVA Act, as amended, as the area within which TVA or distributors of TVA power are a source of power supply. 

7. “Qualified Facility” shall be either a cogeneration or small power production facility which meets the qualifications set out in FERC Rules (18 C.F.R. pt. 292). 

8. “Qualified Producer” shall be any entity who owns and operates a Qualified Facility and meets the qualifications set out in FERC Rules (18 C.F.R. pt. 292) and has fully complied with the filing requirements set forth in 292.207, Procedures for Obtaining Qualifying Status. 

9. “FERC” means the Federal Energy Regulatory Commission. 
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B. GENERATION FROM QUALIFIED FACILITIES 

1. Disposition of Power from Qualified Facilities 

a) A Qualified Producer may either (1) use all of the output of its Qualified Facility to supply its own requirements, (2) use a portion of said output to supply its own requirements and sell the surplus to the local Distributor or TVA, or (3) sell the entire output of the Qualified Facility to the local Distributor or TVA.  (Consistent with the applicable Energy Policy Act of 1992 provisions, power from a Qualified Facility, wherever located, transmitted to the TVA power system either through direct interconnection between the Qualified Facility and the TVA power system or through a Connecting Electric System that is connected to the TVA power system for consumption in the TVA Area is to be purchased by TVA or the Distributors only in accordance with these Guidelines.) 
b) In addition to purchasing the power of Qualified Facilities, consistent with the provisions of the Energy Policy Act of 1992 and other applicable law, at the request of the owners and operators of a Qualified Facility, TVA’s Transmission and Reliability Organization (TRO), or any successor organization, and the Distributor, with appropriate compensation and subject to such terms and conditions that adequately protect the power system and meet the requirements of the TVA Transmission Service Guidelines, will develop the arrangements necessary to transmit the power from such a Qualified Facility over the TVA power system to the periphery of the system for purchase by a neighboring utility system or for further transmission to another such system outside the TVA Area. The Qualified Facility’s owners and operators are responsible for making the necessary arrangements with any neighboring utility that is located outside the TVA Area for the ultimate purchase of the output or for its further disposition to another utility system outside the TVA Area. 
2. Purchase Price for Power from Qualified Facilities 

a) Qualified Producers with Qualified Facilities located within the TVA Area and those Qualified Producers with Qualified Facilities located outside the TVA Area that make arrangements with any Connecting Electric System located outside the TVA Area and, as applicable, any other intervening utility system (or are otherwise able to deliver their output to the power system of TVA or a Distributor) may make arrangements to sell their output to TVA or a Distributor 

(i) for those hours when 100 MW or less is being delivered to TVA or a Distributor, the price will be as listed for such amounts under the then-available Standard Purchase Price Schedule, (ii) for those hours when more than 100 MW is being delivered to TVA or a Distributor, the price(s) will be as provided for under Section D.2.b and the then-available Standard Purchase Price Schedule on the basis of the amount of energy being delivered and the time of day of the delivery, or (iii) for those Qualified Producers with Qualified Facilities who contract to provide 500 kW or more of capacity from a production facility, under Alternative Purchase Prices. 

b) The amounts payable under the Standard Purchase Price Schedule or under Alternative Purchase Prices may be modified, as appropriate, to reflect costs incurred by TVA or the Distributor in connection with the purchase, which costs may include, but are not limited to, administrative costs, metering costs, and the costs of transmission line losses. 
1. Security Requirements for Qualified Facilities 
In recognition that TVA system-wide avoided costs are utilized to determine the purchase price for the output from Qualified Facilities and that there is a risk of loss to the TVA power system if the Qualified Producer fails to deliver the power and energy provided for under contract, contractual arrangements between the Qualified Producer and the applicable Connecting System and the power purchase contract between the Qualified Producer and TVA described in section 4(a) may include appropriate provisions to minimize such risks.  Such provisions may include payment of damages, return by the Qualified Producer of a portion of the payment amounts it has received from TVA or Distributor, setoffs against amounts to be paid to the Qualified Producer, and the establishment of security to be provided by the Qualified Producer. Such security may be a performance bond, a bank letter of credit, or other measures of security in such form, or combination of forms, and amount as deemed sufficient by TVA (and the local Distributor in situations where it is to purchase the output). In such situations, the contractual arrangements will also provide that the security will be for the benefit of TVA and that amounts to be repaid which reflect the electric system loss due to a Qualified Producer’s deficiencies in delivering its output, as compared with contract terms and requirements, will be paid to TVA. 
2. Purchase of Power by TVA 

a)  Arrangements for sale to TVA of any of the output of a Qualified Facility will be subject to the provisions of a purchase contract between the Qualified Producer and TVA and shall be subject to all applicable provisions of these guidelines. 

b) 
If a Qualified Facility is to be connected to a Connecting Electric System that is not owned by TVA and the Qualified Producer has elected to sell the output to TVA, it shall be the Qualified Producer’s responsibility, at its own expense, to make all necessary and appropriate arrangements with the Connecting Electric System or any other intervening utility system(s) for delivering such output to TVA. Additionally, the Qualified Producer will (1) request review of the impact that the output from Qualified Facility will have on the TVA system from TVA’s   TRO and (2) will be responsible for the cost of any modifications deemed necessary by TVA to mitigate any adverse impacts on the TVA system. The Qualified Producer will notify TVA’s Bulk Power Trading Organization in writing of the location of the point of connection, which will serve as the delivery point.  If the Connecting Electric System is TVA, the Qualified Producer will make interconnection arrangements through TVA’s TRO in accordance with TVA’s guidelines for interconnection of generating plants to TVA’s transmission system. Responsibilities for the facilities will be negotiated and set forth in executed interconnection arrangements. 
c) 
For energy delivered from the Qualified Facility to TVA in accordance with a purchase by TVA under this Section B.4, TVA shall pay the Qualified Producer for that quantity of energy during any given hour at the applicable price set forth under the Standard Purchase Price Schedule. 
3.  Purchase of Power by Distributor 
a) 
If the Qualified Producer elects to sell all or a portion of the output of its Qualified Facility to a Distributor, arrangements for the sale will be subject to the provisions of a purchase contract between the Qualified Producer and the Distributor and shall be subject to all applicable provisions of these guidelines.  The purchase contract plus all supplements and amendments thereto shall be subject to the approval of TVA before becoming effective. 
b) 
For purchases made by a Distributor from a Qualified Producer, appropriate adjustments will be made by TVA (unless it is not economically and administratively feasible) in the Distributor’s wholesale power bill so that the Distributor pays to TVA for power and energy taken from TVA and the Qualified Producer, as if all such power and energy had been supplied by TVA under the wholesale power contract. The Distributor will receive a credit on such wholesale power bill equal to the actual payments made by the Distributor to the Qualified Producer for power and energy. 
c) 
In the event that a Distributor’s contract with a Qualified Producer includes provisions for the availability of standby power to the Qualified Producer, contractual arrangements will be developed between TVA and the Distributor making such power available. 
d) 
For energy delivered from the Qualified Facility to a Distributor in accordance with a purchase by the Distributor under this Section B.5, Distributor shall pay the Qualified Producer for that quantity of energy delivered during any given hour at the applicable price set forth under the Standard Purchase Price Schedule. The manner in which payments will be made by a Distributor to a Qualified Producer shall be specified in the purchase contract between the Qualified Producer and the Distributor. 
4. Availability of Power to Qualified Facility Within the TVA Area 
a) 
If requested by the Qualified Producer, contractual arrangements involving a Qualified Facility within the TVA Area shall include the availability to the Qualified Producer of maintenance and emergency standby power at the applicable standby power charges, which power is currently provided under the provisions of the Standby Power Rate—Schedule SP (Attachment B), as adjusted, modified, changed, or replaced from time to time by TVA as it deems appropriate to reflect changes in the costs of providing such power. The Qualified Producer will be required to bear the costs of any additional facilities necessary to provide such standby power. Standby power service is subject to any applicable Rules and Regulations of the Distributor and to the Dispersed Power Production Guidelines for TVA. As used in Attachment B, the term “customer” is defined to mean “Qualified Producer”. 
b) 
Contractual arrangements involving a Qualified Facility within the TVA Area may also include the supply to the Qualified Producer of such of its power requirements as it may request under applicable terms and conditions, including power rates, as power is supplied to electric power customers in the area for the same customer classification as the Qualified Facility. 
c) 
It shall be clearly understood (i) that it shall be the responsibility of the Qualified Producer to contract for its maximum expected power requirements through either TVA or the Distributor as appropriate, (ii) that neither TVA nor any of the Distributors will be obligated to supply power in greater amounts than the amount contracted, and (iii) that neither TVA nor any of the Distributors will contract or otherwise become obligated to sell power to any Qualified Producer not located within the TVA Area. 
5. Additional Requirements 
All Qualified Producers with Qualified Facilities must comply with the additional applicable requirements set out in Section C.  Any Qualified Producer with a Qualified Facility having more than 100 MW of total capacity and wishing to schedule more than 100 MW in any given hour for delivery to TVA or to a Distributor must also comply with the additional applicable requirements set out in Section D. 

C. GENERAL PROVISIONS APPLICABLE FOR ARRANGEMENTS INVOLVING ANY QUALIFIED FACILITY 

1. Temporary Curtailments 

The Qualified Producer’s right to sell power to the Distributor or TVA may be subject to temporary curtailments during system emergencies and when, as a result of operational circumstances, the delivery of such power will interfere with the safe operation of TVA’s and/or Distributor’s respective system. 

2. Responsibility for Interconnection, Transmission, and Metering Costs 

a) 
A Qualified Producer with a Qualified Facility will be required to make the appropriate interconnection arrangements for the Qualified Facility with the applicable Connecting Electric System. The Qualified Producer will also (1) request review of the impact that the output from Qualified Facility will have on the TVA system from TVA’s TRO and (2) will be responsible for the cost of any modifications deemed necessary by TVA to mitigate any adverse impacts on the TVA system. 

b) 
Existing power customers of a Distributor or TVA that subsequently install Qualified Facilities will be responsible for coordinating changes in any existing transmission or distribution facilities with the Distributor and TVA for compensating the Distributor and/or TVA, as appropriate, for any associated costs. 

c) 
The Qualified Producer, at its expense, shall be responsible for installing, owning, operating, and maintaining all electrical equipment associated with its facility and necessary for the protection of such equipment up to the point of connection with the Connecting Electric System to which the proposed facility’s output will be delivered, including furnishing the equipment necessary to connect the facility to the electric system lines.  The Connecting Electric System shall make the connection and the reimbursement for this cost shall be made by the Qualified Producer. 

d) 
The arrangements for the necessary metering required for the Qualified Facility will be delineated in the contractual agreements between the Qualified Facility and the applicable Connecting Electric System. If the Connecting Electric System is not TVA, the Qualified Producer will be responsible for coordinating the arrangements for the metering requirements with TVA’s TRO to ensure compatibility with TVA’s requirements for TVA’s energy management and billing systems. The Qualified Producer will also be responsible for reimbursing TVA for any costs associated with the design, installation, operation, and maintenance of any metering facilities installed by TVA. 

3. Parallel Operation 

All Qualified Producers that desire to operate their production facilities in parallel with, and directly connected to, the TVA transmission system will be required to execute contractual agreements with TVA (through TVA’s TRO) for such parallel operation. All Qualified Producers that desire to operate their production facilities in parallel with the TVA transmission system, and directly connected to a local Distributor system (or another electric system in the TVA Area), will be required to execute contractual agreements with TVA (through TVA’s TRO) and such local Distributor system (or other electric system) for such parallel operation. 

4. Compliance with Safety, System Protection, and System Operating Guidelines 

All Qualified Producers will be required to comply with the applicable safety, system 

protection, and system operating guidelines as set forth in the separate 

interconnection arrangements described in B.4.b of the Dispersed Power Production 

Guidelines for TVA. 

5. Notices 

Any party seeking to qualify as a Qualified Producer under the provisions of these Dispersed Power Production Program Guidelines shall, as applicable to said party,  provide to TVA a copy of either (i) any original self-certification that said party has filed with FERC under 18 C.F.R. Part 292.207(a) or (ii) any application submitted to FERC under 18 C.F.R. Part 292.207(b) for certification, as well as copies of  any and all notices, orders, or other responses provided by FERC to said party and any and all responses to FERC by said party. Additionally, once the facility is deemed a Qualified Facility by FERC, the Qualified Producer will thereafter provide TVA with an advance copy of any and all filings or requests submitted to FERC for waivers or any other matters that pertain to the status of the generating facility as a Qualifying Facility, and, with respect to any and all notices, orders, or other responses received by the Qualified Producer from FERC with respect to such filings or requests, Qualified Producer shall provide TVA with copies of those documents as soon as practicable after receipt. 

D. ADDITIONAL GENERAL PROVISIONS APPLICABLE FOR ARRANGEMENTS INVOLVING SCHEDULING AND PRICING FOR MORE THAN 100 MW DURING ANY GIVEN HOUR 

Any Qualified Producer whose Qualified Facility has more than 100 MW of total capacity will be subject to the following additional provisions whenever the Qualified Producer desires to deliver to TVA or a Distributor more than 100 MW of energy for any given hour as provided for under these Guidelines: 

1. Scheduling of Power to TVA 

a) 
The Qualified Producer will notify TVA’s TRO electronically, in manner directed by TRO , as to the proposed energy amounts and schedule of any delivery of power from the Qualified Facility to the Distributor or TVA under these Guidelines by no later than 1000 hours CPT on the calendar day immediately preceding the day of proposed delivery. The Qualified Producer shall submit a single schedule under this Section D.1.a for all energy to be delivered from the Qualified Facility on the day of proposed delivery.  A Qualified Producer submitting a schedule under this Section D.1 needs to take into account the possibility that other Qualified Producers may similarly be submitting schedules under which those Qualified Producers also desire to deliver to TVA or a Distributor more than 100 MW of energy during the same hour(s) and that, in such a case, the cumulative amount of delivered energy from all said Qualified Producers will, in most cases, result in payments at lower rates by TVA to said Qualified Producers under these Guidelines to reflect the cumulative impact of said delivered energy on TVA’s avoided costs for the hour(s) in question. 

b) 
For each hour during a schedule submitted by the Qualified Producer to TRO under Section D.1.a. in which the Qualified Producer proposes to deliver in excess of 100 MW of energy, the energy that is to be delivered during that hour will be delivered on an “as available” basis within the discretion of the Qualified Producer. 

c) 
Not later than thirty (30) calendar days after the end, as applicable, of either the first 12-month period beginning with the date that a Qualified Facility first produces electric energy or each calendar year following the calendar year in which that Qualified Facility first produced electric energy, the Qualified Producer shall provide a statement to TVA declaring its compliance, if applicable, with the operating and efficiency standards specified in Section 292.205 of the Code of Federal Regulations.  The Qualified Producer shall keep for three years records and books to support any statement made to TVA regarding the Qualified Producer’s compliance with the operating and efficiency standards. Upon reasonable notice, TVA or its agents, including the TVA Office of the Inspector General, shall have the right to audit without restrictions, at any time during normal working hours, all of the Qualified Producer’s books, records, documents, and other evidence relating to compliance with the operating and efficiency standards. 

2. Notification of Acceptance of Schedule by TVA 

a) 
TRO will review the requested energy amounts and schedule requested by the Qualified Producer and will notify the Qualified Producer electronically by no later than 1200 hours CPT on the calendar day immediately preceding the day of proposed delivery whether the TVA system is capable of accepting such energy amounts in accordance with the schedule submitted by the Qualified Producer in accordance with the contractual arrangements between the Qualified Producer and the applicable Connecting Electric System and whether the TVA system will accept such energy amounts in accordance with the provisions of section 292.304(f) of Title 18 of the Code of Federal Regulations (18 CFR 292.304(f)). The provisions of the contractual arrangements between the Qualified Producer and the applicable Connecting Electric System shall govern whether the TVA system is capable of accepting energy proposed to be supplied by a Qualified Producer in accordance with a schedule submitted under this Section D.2. In accordance with the provisions of 18 CFR 292.304(f), TVA also is not required to purchase electric energy or capacity delivered from a Qualified Facility during any period during which, due to operational circumstances, purchases of electric energy or capacity delivered from the Qualified Facility would result in costs greater than those which TVA would incur if it did not make such purchases, but instead generated an equivalent amount of energy itself. A notice to the Qualified Producer by TRO under this Section D.2.a. that TVA will not accept the energy amounts specified in a schedule submitted by the Qualified Producer shall be the notice required in a circumstance where the provisions of 18 CFR 292.304(f)(1) and (2) apply.  Each Qualified Producer needs to take into account the possibility that other Qualified Producers may have similarly submitted schedules under which those Qualified Producers also desire to deliver to TVA or a Distributor more than 100 MW of energy during the same hour(s) and that, in such a case, the cumulative impact of all such delivered energy from all said Qualified Producers on the TVA system would affect decisions made by TRO under this Section D.2.a. 

b) 
The Standard Purchase Price Schedule sets forth the rates that TVA will pay for the first 100 MW of energy which a Qualified Producer delivers to TVA from a Qualifying Facility during any given hour in accordance with a schedule that is subject to this Section D. Those rates are based upon the estimated annual average of the costs incurred by TVA in supplying the last 100 MWs of TVA’s native load during all “onpeak” and “offpeak” hours as defined in Attachment A.  The rates set forth in the Standard Purchase Price Schedule for the first 100 MWs during any given hour do not reflect TVA’s avoided costs during those same hours when a Qualified Producer proposes to schedule in excess of 100 MW of energy for delivery to TVA in accordance with the provisions of these Guidelines. As a consequence, for amounts of energy in excess of 100 MW to be purchased by TVA under these Guidelines, the Standard Purchase Price Schedule sets forth rate schedules which reflect TVA’s estimated avoided costs, taking into account those elements and considerations appropriate to estimating TVA’s avoided costs related to the cumulative quantity of energy proposed to be sold to TVA by all Qualified Producers under these Guidelines during a given hour and the time of day (“onpeak” or “offpeak” hours).  Quantity blocks in those rate schedules which are applicable to hours in which the Qualified Producer desires to deliver in excess of 100 MW to TVA reflect the rate that TVA would pay for the cumulative amount of energy (above and beyond the first 100 MW delivered by each Qualified Producer) delivered by all those Qualified Producers which delivered in excess of 100 MW to TVA during a given hour in accordance with these Guidelines. Consequently: (i) for the first 100 MW of energy that is delivered to TVA in any hour in accordance with a schedule submitted under Section D.1, TVA will pay the Qualified Producer the applicable rate for the first 100 MW as specified in the Standard Purchase Price Schedule Part B; and (ii) to the extent applicable, when in excess of 100 MW of energy has been scheduled for delivery to TVA during a given hour by one or more Qualified Producers under Section D.1, the rate which will be paid by TVA for amounts of energy delivered in excess of 100 MW during any given hour shall be the rate specified in the Standard Purchase Price Schedule rate schedule on the basis of: (i) the hour of delivery (“onpeak” or “offpeak” hours); and (ii)  the cumulative amount in excess of 100 MW delivered to TVA by each and all Qualified Producers delivering in excess of 100 MW each to TVA during the same hour up to, but not exceeding, the amount of energy specified for delivery to TVA during said hour in each such Qualified Producer’s schedule subject to this Section D; provided, that in determining the rate which TVA will pay for amounts of energy delivered to TVA under these Guidelines by a Qualified Producer in excess of 100 MW during any hour during which more than one Qualified Producer delivered in excess of 100 MW to TVA in accordance with the requirements of these Guidelines, the cumulative total amount of energy from all Qualified Producers will determine the applicable quantity block rate that TVA will pay to each such Qualified Producer delivering energy to TVA during said hour; provided further, that TVA will not pay the Qualified Producer under these Guidelines for energy delivered in excess of the amount specified in such Qualified Producer’s schedule subject to this Section D. 

c) 
The TVA Board of Directors reserves the right to revise the Standard Purchase Price Schedule for amounts of energy which would be sold to TVA under these Guidelines during an hour in excess of 100 MW to reflect changes in TVA’s avoided costs, including, but not limited to the impacts on TVA’s avoided costs directly associated with the total amount of energy being sold to TVA under these Guidelines during an hour from all Qualifying Facilities subject to this Section D. 

3. Changes in Energy Amounts or Schedule 

a) 
Once the calendar day ahead energy amounts and schedule have been agreed upon by the Qualified Producer and TRO in accordance with this Section D, the schedule submitted by the Qualified Producer may be varied from or revised as provided under the terms of the contractual arrangements between the Qualified Producer and the Connecting Electric System.   

b) 
For any hour during which the actual amount of energy delivered by the Qualified Producer is less than the amount of energy specified in a schedule subject to this Section D, the cumulative amount of energy actually delivered during an hour by all Qualified Producers delivering energy to TVA in accordance with delivery schedules subject to this Section D will be used to determine the rate in the Standard Purchase Price Schedule to be paid by TVA to the Qualified Producer. 

ATTACHMENT A 
TENNESSEE VALLEY AUTHORITY 
DISPERSED POWER PRICE SCHEDULE CSPP 
October 1, 2006 (Supersedes: October 1, 2005) 
Availability 
This schedule shall apply to purchases by TVA, or by distributors of TVA power, from cogeneration and small power production facilities which are qualified, operated, and maintained in accordance with the guidelines for TVA’s Dispersed Power Production Program. 
Character of Purchased Power 
Alternating current, single, or three-phase, 60 hertz.  Power will be purchased at the highest voltage available in the vicinity or other voltage agreed to by the purchasing electric system.  Where there is an interconnection agreement between TVA, as the Connecting Electric System, and the Qualified Facility, the terms of said interconnection agreement shall control with respect to the required character of power purchased from the Qualified Facility. 
Standard Prices
 Part A
 (Existing Part A Suppliers Only) 
Price for power and energy when no time-differentiated metering is utilized. 
All kilowatthours per month at 3.511 cents per kWh. 
Part B
 (All New Suppliers) 
Price for power and energy when time-differentiated metering is utilized. 
Price for each kWh delivered during an hour up to a maximum of 100,000 kWhs. 
Onpeak kilowatthours per month at 4.622 cents per kWh. 
Offpeak kilowatthours per month at 3.224 cents per kWh. 

Price for each kWh delivered during a given hour in excess of 100,000 kWhs shall be determined by TVA by appropriate reference to the following Standard Purchase Price Schedule rate schedules, taking into account the hour of delivery (“onpeak” and “offpeak” hours) during which the energy is being delivered and the cumulative quantity of energy in excess of 100,000 kWh by all Qualified Producers which delivered in excess of 100,000 kWh in accordance with delivery schedules under Section D of these Guidelines during the same given hour. 

Price Schedule for Hourly Deliveries of over 100,000 kWh
 (All Prices in cents per kWh) 

	kWh 
	Onpeak 
	Offpeak 

	100,001-200,000 
	4.582 
	3.204 

	200,001-300,000 
	4.566 
	3.195 

	300,001-400,000 
	4.551 
	3.186 

	400,001-500,000 
	4.535 
	3.177 

	500,001-600,000 
	4.521 
	3.169 

	600,001-700,000 
	4.504 
	3.160 

	700,001-800,000 
	4.413 
	3.131 

	800,001-900,000 
	4.404 
	3.124 

	900,001-1,000,000 
	4.393 
	3.117 

	1,000,001-1,100,000 
	4.380 
	3.108 

	1,100,001-1,200,000 
	4.367 
	3.098 

	1,200,001-1,300,000 
	4.354 
	3.089 

	1,300,001-1,400,000 
	4.340 
	3.078 

	1,400,001-1,500,000 
	4.326 
	3.066 

	1,500,001-1,600,000 
	4.313 
	3.055 


Revisions 
Some or all of the above prices are subject to revision by TVA annually, or at any time in accordance with Section D.2.c of these Guidelines, to reflect, as TVA deems appropriate, TVA’s then current projections of avoided energy costs and avoided capacity costs, if any.   

Determination of Onpeak and Offpeak Hours 
Except for Saturdays and Sundays and the weekdays that are observed as federal holidays for New Year’s Day, Memorial Day, Independence Day, Labor Day, Thanksgiving Day, and Christmas Day, onpeak hours for each day shall be 10:00 a.m. to 10:00 p.m. during calendar months of May through September and from 6:00 a.m. to 12:00 noon and from 4:00 p.m. to 

10:00 p.m. during all other calendar months. All other hours of each day and all hours of such excepted days shall be offpeak hours. Such times shall be Central Standard Time or Central Daylight Time, whichever is then in effect. The onpeak and offpeak hours under this price schedule are subject to change by TVA at any time on or after October 1, 2004, by providing written notice to those Qualified Producers supplying power to TVA hereunder and Distributors prior to the effective date of such changed hours, and the Distributors shall promptly notify Qualified Producers supplying power to them hereunder. 

Contract Requirement 
A Power Purchase Agreement (PPA) is required for any purchase by TVA or the Distributor hereunder. For purchases under Part A and Part B above, the PPA shall extend for a term of not less than one year, provided however that they may be terminated as provided for in the PPA. 

Payment 
Representatives of TVA or Distributor shall on a monthly basis read the meters at the connection point, which shall be the point of delivery, and provide the Qualified Producer with a detailed accounting of the amount of power and energy supplied (including, as appropriate, metered amounts during Onpeak and Offpeak periods) as determined by TVA or Distributor.  From these readings, calculations will be made to determine the amount to be paid for power and energy supplied by the Qualified Facility, and payment will be rendered promptly to the Qualified Producer in accordance with the terms of the PPA. 

ATTACHMENT B 
TENNESSEE VALLEY AUTHORITY
 STANDBY POWER RATE--SCHEDULE SP 
January 1, 2002
 (Supersedes: October 1, 1997) 
Availability 
Available for small power producers and cogenerators within the TVA Area that qualify under TVA’s Dispersed Power Production Program and that elect to purchase standby service for scheduled maintenance and emergency standby power supply. Service is subject to notice and scheduling requirements set out in the contract. 
Character of Standby Service 
Alternating current, single or three-phase, 60 hertz.  Power supplied shall be delivered at the highest voltage available in the vicinity, unless at the customer’s request a lower standard voltage is agreed upon. 
Standby Power Charges 
Customer Charge: 

A customer charge equal to the customer charge provided for in the rate schedule 

which would be applicable for the sale of firm power to a load with firm power 

requirements equal to the customer's currently effective contract demand. 

Reservation Charges: 

Subject to any adjustment applicable under "Distributor Distribution Cost Charges" below: 
1. 
If the customer's currently effective contract demand is not more than 1,000 kW, a reservation charge of $3.87 per kW of that contract demand shall apply. 

2. 
If the customer's currently effective contract demand is greater than 1,000 kW but not more than 5,000 kW, a reservation charge of $3.56 per kW of that contract demand shall apply. 

3. 
If the customer's currently effective contract demand is greater than 5,000 kW but not more than 15,000 kW, a reservation charge of $3.56 per kW of that contract demand shall apply. 

4. 
If the customer's currently effective contract demand is greater than 
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15,000 kW but not more than 25,000 kW, a reservation charge of $3.56 per 

kW of that contract demand shall apply. 

5. If the customer's currently effective contract demand is greater than 25,000 kW, a reservation charge of $3.56 per kW of that contract demand shall apply. 
Distributor Distribution Cost Adjustment: 
The above reservation charges include components for distribution cost coverage equal to the distribution cost components included in TVA's Direct Service Power Rates. Where service under this schedule is provided by a distributor of TVA power (Distributor), the reservation charges to be applicable under items 1, 2, 3, and 4 above shall each be adjusted by an amount designated by TVA to provide for distribution cost coverage components consistent with the components included in the Distributor's General Power Rate Schedules GSA (for items 1 and 2), GSB (for item 3), and GSC (for item 4). 
Demand Use Charges: 
$1.39 per week per kilowatt of maintenance standby power prescheduled by 

customer, 

plus 

$2.78 per week per kilowatt of emergency standby power used by customer. 
Standby demand use charges will be prorated on a daily basis for periods of less 

than one week.
(For customers for whom firm power is also being made available, the amounts of standby power scheduled or taken will be excluded from the customer’s measured demand during such periods for purposes of determining the customer’s billing demand for firm power.) 
Energy Charges: 
The hourly charge applicable to each kWh of standby energy scheduled or taken in each hour shall be the sum of the following components: 
Component 1 - The hour-ahead projected average unit cost per kWh which is 

used by TVA in setting the hour-ahead energy prices applicable for such hour 

for Variable Price Interruptible Power (VPI). 
Component 2 -A base percentage markup amount equal to (a) Component 1 

multiplied by (b) 10 percent. 
Component 3 - A payments-in-lieu-of-taxes markup amount equal to (a) the sum of Components 1 and 2 multiplied by (b) 5.3 percent. 
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The summation of all such hourly energy charges will be the monthly charge for 

standby energy. 
Administrative Fee: 

A monthly administrative costs fee of $750. 
The above reservation charges, demand use charges, energy charges, and administrative fee may be increased or decreased by TVA to reflect changes in the cost of standby service. Further, adjustments to the reservation charges shall be increased or decreased by TVA to reflect any changes in the distribution cost coverage components included in Distributor's General Power Rate Schedules GSA (for items 1 and 2), GSB (for item 3), and GSC (for item 4). 
Facilities Rental 
There shall be no facilities rental charge under this rate schedule for delivery at bulk transmission voltage levels of 161 kV or higher.  For delivery at less than 161 kV, there shall be added to the customer’s bill a facilities rental charge.  This charge shall be 36 cents per kW per month except for delivery at voltages below 46 kV, in which case the charge shall be 93 cents per kW per month for the first 10,000 kW and 73 cents per kW per month for the excess over 10,000 kW. Such charge shall be applied to the customer’s then-effective standby contract demand except that, for a customer for whom firm power is also being made available and whose firm power takings are also subject to facilities rental charges under the provisions of the standard general power rate schedule, calculations for determining the facilities rental charges for firm power and for standby power shall be made as follows. The standby contract demand will be added to the higher of (1) the highest billing demand for firm power established during the latest 12-consecutive-month period or (2) the customer’s then-effective firm contract demand and the amounts in cents per kW set out above shall be applied to the total.  The facilities rental charge shall be in addition to all other charges under this rate schedule. Such amounts in cents per kW may be increased or decreased by TVA, effective with the effective date of any Adjustment Addendum published by TVA or any rate change, to reflect changes in the costs of providing for delivery at voltage levels below 161 kV. 

Contract Requirement 
Customers to whom this rate schedule is applicable shall be required to execute contracts, and such contracts shall be for a term not to exceed 10 years. 
Payment 
Bills under this rate schedule will be rendered monthly.  Any amount of bill unpaid after due date specified on bill may be subject to additional charges under Distributor’s standard policy. 
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Single-Point Delivery 
The charges under this rate schedule are based upon the supply of standby service through a single delivery and metering point and at a single voltage. If service is supplied to the same customer through more than one point of delivery or at different voltages, the supply of service at each delivery and metering point and at each different voltage shall be separately metered and billed under this rate schedule. 
Service is subject to Rules and Regulations of the Distributor (for Distributor-served customers), to TVA's power contract Terms and Conditions (for TVA-served customers), and to guidelines applicable under TVA’s Dispersed Power Production Program. 
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附錄二
東京電力備用電力之費率

SELF-GENERATION BACKUP POWER SERVICE

(1) Self-Generation Backup Power A

(A) Application: Applicable to customers having their own power generation plant or plants and taking service at high voltage or special high voltage for use of lamps and/or small appliances or for use of both lamps and/or small appliances and power appliances and where the service supplied hereunder by the Company is to make up for the whole or a part of the power deficiency or failures of such power generation plant or plants.

(B) Contract power: The contract power will be determined by agreement between the customer and the Company, in principle, on the basis of the capacity of his or her power generating plant or plants.

(C) Net charge rate for prompt payment: The net electric charge is the sum total of the demand charge and the energy charge; provided, however, that if the power factor adjustment under (c) below applies, the demand charge shall be decreased or increased by such adjustment. Further, if the average fuel price as determined pursuant to (1) (A) of Schedule 1 (Fuel Cost Adjustment) is lower than ￥10,200, the energy charge shall be the sum minus the fuel cost adjustment amount as determined pursuant to (1) (D) of Schedule 1 (Fuel Cost Adjustment), or if the average fuel price as determined pursuant to (1) (A) of Schedule 1 (Fuel Cost Adjustment) is higher than ￥11,200, the energy charge shall be the sum plus the fuel cost adjustment as determined pursuant to (1) (D) of Schedule 1 (Fuel Cost Adjustment).

(a) Demand charge: The demand charge billed at the corresponding rate for Light & Power Service plus an extra charge of ten (10) percent thereof shall apply; provided, however, that the demand charge for one month during which no electricity is consumed shall be thirty (30) percent of the demand charge billed at the said corresponding rate (to be applied as if the electricity supply service were used) plus a ten (10) percent extra charge.

Further, in the event one billing month includes a period during which the customer has taken the electricity supply service continuously from the previous month and such period is shorter than the period of no electricity consumption during the previous month, the service taken during such period shall be regarded for billing purposes as one taken during the previous month.

(b) Energy charge:

a. The monthly energy charge shall be determined by the size of the energy consumption for the billing month as set forth hereunder:

(i). The energy charge billed at the corresponding rate for Light & Power Service plus an extra charge of ten (10) percent thereof shall apply as and when the service is taken to make up for the power deficiency or loss caused by regular inspections or regular repair and maintenance; or

(ii). In cases other than the one described in (i) above, the energy charge applicable under (i) plus an extra charge of twenty-five (25) percent thereof shall apply.

b. The energy consumption, when it is measured at one and the same meter as that for the firm power service, shall be the total amount of energy consumption measured during the hours of electricity supply under this Self-Generation Backup Power A Service minus the value obtained by multiplying the base power as established in advance by agreement between the customer and the Company in proportion to the actual demands of the customer by the number of such hours of electricity supply under this Self-Generation Backup Power A Service.

(c) Power factor adjustment: Power factor adjustment shall be made in a manner similar to Light & Power Service.

(D) Other

(a) With respect to the electricity supply service used to meet the need caused by the regular inspections or regular repair and maintenance of the customer’s own power generation plant or plants, the customer is required to give the Company advance notice of the date of using the service.

(b) Other particulars, except as otherwise expressly provided, shall be subject to the provisions of the Rules respecting Light & Power Service with necessary modifications.

(2) Self-Generation Backup Power Service B

(A) Application: Applicable to customers having their own power generation plant or plants and taking service at high voltage or special high voltage for use of power appliances (inclusive of incidental lighting) and where the service supplied here under by the Company is to make up for the whole or a part of the power deficiency or loss caused by reasons of inspections, repair and maintenance or failures of such power generation plant or plants.

(B) Contract Power: The contract power will be determined by agreement between the customer and the Company by taking account of the actual demands by the customer.

(C) Net charge rate for prompt payment: The net electric charge; provided, however, that if the power factor adjustment under (c) below applies, the demand charge shall be decreased or increased by such adjustment. Further, if the average fuel price as determined pursuant to (1) (A) of Schedule 1 (Fuel Cost Adjustment) is lower than ￥10,200, the energy charge shall be the sum minus the fuel cost adjustment amount as determined pursuant to (1) (D) of Schedule 1 (Fuel Cost Adjustment), or if the average fuel price as determined pursuant to (1) (A) of Schedule 1 (Fuel Cost Adjustment) is higher than ￥11,200, the energy charge shall be the sum plus the fuel cost adjustment amount as determined pursuant to (1) (D) of Schedule 1 (Fuel Cost Adjustment).

(a) Demand charge: The demand charge billed at the corresponding rate for High Voltage Power or Special High Voltage Power service plus an extra charge of ten (10) percent thereof shall apply; provided, however, that the demand charge for one month during which no electricity is consumed shall be twenty (20) percent of the demand charge billed at the said corresponding rate (to be applied as if the electricity supply service were used) plus a ten (10) percent extra charge. Further, in the event one billing month includes a period during which the customer has taken the electricity supply service continuously from the pervious month and such period is shorter than the period of no electricity consumption during the pervious month, the service taken during such period shall be regarded for billing purposes as one taken during the previous month.

(b) Energy charge:

a. The monthly energy charge is determined by the size of the energy consumption for the billing month as set forth below:

(i). Ten (10) percent is to be added to the corresponding rate for High Voltage Power or Special High Voltage Power service, as and when the service is taken for making up for the power deficiency or loss caused by regular inspections or regular repair and maintenance.

(ii). Twenty-five (25) percent is to be added of the energy charge rate applicable under (i) above, as and when the service is taken for the purposes other than specified in (i) above.

b. In case that the energy supplied under this service B and Firm Power service is measured at the same one meter, the energy consumption under this service B shall be the amount of total consumption recorded during the hours when this service is taken, less the quantity of kilowatt-hours which is obtained by multiplying the number of such hours of this supply B service with this basic demand as determined and agreed upon in advance between this customer and the Company by taking account of the actual demands by the customer.

(c) Power factor adjustment: Power factor adjustment will apply in a similar manner applicable to High Voltage Power or Special High Voltage Power service.

(D) Other

(a) With respect to the electricity supply service used to meet the necessity arisen from the regular inspections or regular repair and maintenance of the customer’s own power generation plant or plants, the date of using the service shall be fixed in advance by agreement between the customer and the Company.

(b) Other provisions are same as in High Voltage Power or Special High Voltage Power service unless otherwise provided for hereunder.

STANDBY OR EMERGENCY POWER SERVICE

(1) Application: Applicable to customers taking light & Power, High Voltage Power or Special High Voltage Power service where the service supplied hereunder by the Company is to make up for the whole or a part of the deficiency or loss of power supplied from one or more of the Company’s facilities normally supplying to such customers for reasons of repair and maintenance or failures of such facilities and where the customers and provided and equipped with:

(A) Standby line or lines to receive the supply service at the same voltage as would have otherwise been available from the substation or substations normally supplying to such customers, or 

(B) Standby power source or sources to receive the supply service from any substation or substations other than that or those normally supplying to such customers, or at a different voltage from that which would have otherwise been available from the substation or substations normally supplying to such customers.

(2) Contract Power: The contract power will be determined by agreement between the customer and the Company by taking account of the actual demands by the customer.

(3) Net Charge Rate for Prompt Payment: The net electric charge is the sum total of the demand charge and the energy charge; provided, however, that if the average fuel price as determined pursuant to (1) (A) of Schedule 1 (Fuel Cost Adjustment), or if the average fuel price as determined pursuant to (1) (A) of Schedule 1 (fuel Cost Adjustment) is higher than ￥11,200, the energy charge shall be the sum plus the fuel cost adjustment amount as determined pursuant to (1) (D) of Schedule 1 (Fuel Cost Adjustment).

(A) Demand charge: The demand charge shall, regardless of the actual use of electricity, be five (5) percent equivalent of the corresponding rate applicable to Firm Power service (for the month during which electricity is consumed) for the service by a standby line or lines, or ten (10) percent equivalent of such corresponding rate for the service by a standby power source of sources. However, when the customer takes this service at a different voltage from that for Firm Power service, the contract power will be adjusted, for the purpose of billing the demand charge, by a loss factor to make up for the voltage difference.

(B) Energy charge: The monthly energy charge is determined by applying to the energy consumption for the billing month the corresponding Firm Power rate at which the customer regularly takes Firm Power service. However, when the customer takes this service at a different voltage from that for Firm Power service, the energy consumption will be adjusted, for the purpose of billing the energy charge, by a loss factor to make up for the voltage difference.

(C) Power factor adjustment: No power factor adjustment applies. However, the service taken under this service shall be deemed as the energy consumption under Firm Power service for the purpose of power factor adjustment applicable to Firm Power service.

(4) Other:

(A) This service may be available through both a standby line or lines and standby power source or sources at the customer’s request.

(B) Other provisions are same as in Light & Power, High Voltage Power or Special High Voltage Power service unless otherwise provided hereunder.  
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(Total of maximum contracted capacity: 1,102,200 kW)


＊General Sekiyu K.K. project was canceled due to IPP reasons.





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































（裝訂線）





Supplier 


Name





Location





Maximum Contracted Capacity





Supply Commencement Year





Power Supply Type





Main Fuel





JFE Steel Corporation





Chiba City, Chiba Prefecture





381,800 kW





2002





Middle





City gas





Shinagawa Refractories Co., Ltd.＊





Zama City, Kanagawa Prefecture





109,500 kW





2002





Middle





City gas





Genex Co., Ltd.





Kawasaki City, Kanagawa Prefecture





238,000 kW





2003





Base





By-product gas





Nippon Petroleum Refining Co., Ltd.





Yokohama City, Kanagawa Prefecture





342,000 kW





2003





Base





Residual oil





(Total of maximum contracted capacity: 1,071,300 kW)


＊Shinagawa Refractories Co. Ltd. project was canceled due to IPP reasons.





















































Supplier Name 





Location 





Maximum Contracted Capacity 





Supply Commencement Year 





Power Supply Type 





Main Fuel 





Taiheiyo Cement Corp. ＊ 





Ohfunato City, Iwate Prefecture 





134,000 kW 





2006 





Middle 





Coal 





Tomen Power Yokosuka Corporation 





Yokosuka City, Kanagawa Prefecture 





200,200 kW 





2006 





Middle 





City gas 





Hitachi, Ltd. 





Hitachi City, Ibaraki Prefecture 





86,100 kW 





2006 





Middle 





Fuel oil 





Hitachi Zosen Corp. 





Naka-gun, Ibaraki Prefecture 





109,000 kW 





2006 





Middle 





Fuel oil 





Sumitomo Metal Industries, Ltd. 





Kashima City, Ibaraki Prefecture 





475,000 kW 





2007 





Base 





Coal 





(Total of maximum contracted capacity: 1,004,300 kW)


Taiheiyo Cement Corp.  project was canceled due to IPP reasons.
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