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1. はじめに 
近年，地球温暖化や大気汚染などの環境問題が顕在化しつつある。これらの対策として，温室効果ガスや硫黄酸化物等の大気汚染物質を発生しないクリーンな新エネルギーが求められている。新エネルギーの中でも風力発電のエネルギー源である風力は無尽蔵で水や空気を汚染せず，核燃料を使用しないため，その実用性は非常に高いとされている。
現在，日本でも2010年までに風力発電を300万kW導入することを目標としている [1]。しかし，風力発電の出力はその変動が大きく不安定であり，さらに，予測が難く出力制御も難しい。この電源を商用系統に導入した際に電圧変動や周波数変動などの電力品質低下が懸念され，近年の導入への障壁となっている。
今日，この問題の解決策として，風力発電出力安定化，出力制御について研究が行われている。本稿では，この解決策の一つとして，ウィンドファームと商用系統の間に安定化装置を導入し，商用系統に悪影響を与えない連系方式として「回転型周波数変換装置」を提案する。

2.　回転型周波数変換装置
2.1　回転型周波数変換装置の構成
本研究では，将来の風力発電システムの単機大容量化と系統導入容量の増加に対応した問題点を解決する連系方式として，可変速機（以下 DFM: Double-Fed-Machine）を応用した回転型周波数変換装置（以下 RFC: Rotary Frequency Converter）を提案する。図1に提案する連系方式の構成を示す。基本的な考え方は次の通りである。
(1) 従来の個々の発電機ごとに設置される可変速風力発電システムではなく，ウィンドファ－ム全体としての設備として設置する。
(2) 半導体応用の静止型の系統連系装置ではなく，コスト上も安く慣性エネルギーが活用できる回転型の系統連系装置とする。
(3) 連系装置は同期機と可変速機を軸で直結させた構造の回転型連系装置を適用する。本装置は，既に発表論文にてシミュレ－ションによりその基本特性を把握している。
RFCは図1に示すようにDFMと同期機を軸直結させた構造とし，ウィンドファーム側を同期機，商用系統側をDFMで連系する。同期電動機（SM）の端子電圧一定制御（AVR）により連結軸の回転数を安定化し，DFMにおいて電力エネルギーに再変換し出力電力を平滑化する。回転速度はウィンドファ－ム側系統の周波数と同期させる。ウィンドファ－ム側系統の周波数と商用系統周波数とのすべり周波数は連系装置のDFMの可変速範囲（定格の10～20％程度）で吸収する。すなわち，連系装置の機械的回転速度はウィンドファーム側系統の周波数とともに変化するが，DFMの内部磁束は商用系統側と常に同期を維持するようにインバータにより制御される[2]。
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図1　回転型周波数変換装置
2.2　回転型周波数変換装置の制御
本研究で提案するLFCでは，二次励磁可変速機の二次励磁を制御することでDFMの出力電圧と出力有効・無効電力を独立に制御することが可能である。電圧可変運転時のベクトル図を，図2に示した。また，出力有効・無効電力可変運転時のベクトル図を図3に示した。どちらの場合も，濃線が定常（可変前）運転状態を示しており，薄線が可変後の運転状態を示している。つまり，二次励磁を制御することで，濃線から薄線へ運転状態を移行することが読み取れる。

3.　制御実験
3.1　制御実験目的
RFCの構成要素の一つである同期電動機の動作特性や制御応答はすでに明らかになっており，信頼性の高い数値解析モデルも存在している。しかし，RFCの系統連系側に用いられるDFMの数値解析モデルは存在し実際にDFMを用いたシステムは存在するが，その制御要件や運転特性について公開されているものは数少ない。そこで本稿では，DFMのミニュチュア試作機を用い制御応答特性や機器的な制約を明確にすることを目的としDFMの実験機を用いた制御実験を行った。
3.2　制御実験プログラム
RFCにおけるDFMの出力電圧・周波数は，連系系統側の電圧，有効・無効電力，周波数により決定される。しかし，本稿ではDFMの制御特性を把握するため，制御目標値を任意に決定することを可能にした。これにより，制御目標値にランプ状，ステップ状の変化を与え制御応答を確認することが可能となる。また，外乱として負荷変動を導入した場合の応答も記録し確認できる仕様とした。DFMの出力制御である電圧制御，及び周波数制御に用いた制御プログラムのフローチャートを図4に示した。図4に示した通り，電圧制御，周波数制御ともにPI制御を用いている。DFMの出力電圧及び出力周波数を各々独立に制御を行う。
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図2　出力電圧制御
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図3　有効・無効電力制御
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図4　制御フローチャート
3.2 実験機からの制約
本研究では，既存の三相巻線型三相誘導電動機を改良し用いた可変速発電機を実験用として用いている。また，二次励磁機構に用いているインバータも作成した。このインバータのキャリア波の振幅は5Vである。変調率が1を超えるとインバータが破損してしまうので，制御プログラムからの励磁信号を変調率が1を超えないように決定する必要がある。今回製作した制御プログラムにはインバータ保護のために出力信号の上限を定めるプログラムが組み込まれている。
3.3　電圧・周波数制御実験
今回製作したプログラムの制御特性を把握するために，電圧と周波数の両方に別々の外乱を与え，制御実験を行った。今回は電圧制御の結果のみを記載する。
基本特性の一つとして，安定運転状態からのステップ応答を観測した。まず，100Vで安定運転し，実験開始5s後に，目標電圧を120Vに設定した。そのときの制御状況を図5に示す。次に，100Vで安定運転し，実験開始5s後に，目標電圧を80Vに設定した。そのときの制御状況を図6に示す。なお，電圧制御におけるPIパラメータは限界感度法を用いて決定した。


図5　電圧制御結果1


図6　電圧制御結果2

4.　実験結果・考察
　電圧制御においては，図5，図6より上・下方向のステップ応答に対して追従し，安定することが確認できた。応答特性としては，追従に0.73[s]程度制御遅れがある。これは，制御機器部分の遅れも含まれており可変速機の応答のみではない。しかし，可変速機の制御特性を把握するには制御機器の応答を考慮する必要があると考える。さらに，制御ゲインについての限界感度法では最適化に限界があり，制御ゲインの最適化を行えば応答速度を上げることができると考える。

4.　今後の展望
　今後は，可変速機のみの制御特性把握を検討するとともに制御ゲインの最適化を検討したい。また，今回得られた制御結果をもとに可変速機の数値解析モデルを作成し系統RFCの数値解析モデルを完成させたいと考える。
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Voltage[V]



Vcase1

		Time				Vout		Target voltage

		0		-15		6.81706		100

		0.203125		-14.796875		6.829448		100

		0.3125		-14.6875		6.829448		100

		0.421875		-14.578125		6.829848		100

		0.515625		-14.484375		6.809866		100

		0.625		-14.375		41.355635		100

		0.71875		-14.28125		41.394		100

		0.828125		-14.171875		41.410385		100

		0.9375		-14.0625		41.413982		100

		1.03125		-13.96875		41.406789		100

		1.140625		-13.859375		114.87573		100

		1.25		-13.75		114.943269		100

		1.34375		-13.65625		114.96485		100

		1.453125		-13.546875		114.96525		100

		1.546875		-13.453125		135.580449		100

		1.65625		-13.34375		150.806124		100

		1.765625		-13.234375		150.828504		100

		1.859375		-13.140625		150.825706		100

		1.96875		-13.03125		150.848086		100

		2.078125		-12.921875		146.391639		100

		2.171875		-12.828125		146.057536		100

		2.28125		-12.71875		146.062331		100

		2.375		-12.625		146.06393		100

		2.484375		-12.515625		146.057136		100

		2.59375		-12.40625		127.049252		100

		2.6875		-12.3125		126.765505		100

		2.796875		-12.203125		126.776695		100

		2.890625		-12.109375		126.762707		100

		3		-12		126.765905		100

		3.09375		-11.90625		107.760902		100

		3.203125		-11.796875		107.697359		100

		3.3125		-11.6875		107.70735		100

		3.40625		-11.59375		107.687368		100

		3.515625		-11.484375		107.703354		100

		3.609375		-11.390625		97.843003		100

		3.71875		-11.28125		97.808634		100

		3.828125		-11.171875		97.817027		100

		3.921875		-11.078125		97.834611		100

		4.03125		-10.96875		97.814629		100

		4.140625		-10.859375		97.0673		100

		4.234375		-10.765625		97.072895		100

		4.34375		-10.65625		97.062105		100

		4.453125		-10.546875		97.076092		100

		4.546875		-10.453125		99.770472		100

		4.65625		-10.34375		100.48503		100

		4.75		-10.25		100.488627		100

		4.859375		-10.140625		100.500616		100

		4.96875		-10.03125		100.49622		100

		5.0625		-9.9375		102.93643		100

		5.171875		-9.828125		103.03634		100

		5.28125		-9.71875		103.01436		100

		5.375		-9.625		103.02515		100

		5.484375		-9.515625		103.009964		100

		5.578125		-9.421875		103.601033		100

		5.6875		-9.3125		103.617019		100

		5.78125		-9.21875		103.622614		100

		5.890625		-9.109375		103.601033		100

		5.984375		-9.015625		103.594239		100

		6.09375		-8.90625		102.926838		100

		6.203125		-8.796875		102.916448		100

		6.296875		-8.703125		102.915648		100

		6.40625		-8.59375		102.930035		100

		6.5		-8.5		102.918446		100

		6.609375		-8.390625		101.822629		100

		6.71875		-8.28125		101.84461		100

		6.8125		-8.1875		101.84461		100

		6.921875		-8.078125		101.836217		100

		7.03125		-7.96875		101.598431		100

		7.125		-7.875		100.989777		100

		7.234375		-7.765625		100.987779		100

		7.328125		-7.671875		101.007361		100

		7.4375		-7.5625		101.009359		100

		7.546875		-7.453125		100.611317		100

		7.640625		-7.359375		100.567356		100

		7.75		-7.25		100.554967		100

		7.859375		-7.140625		100.54138		100

		7.953125		-7.046875		100.560962		100

		8.0625		-6.9375		100.605722		100

		8.15625		-6.84375		100.589337		100

		8.265625		-6.734375		100.599727		100

		8.375		-6.625		100.593333		100

		8.484375		-6.515625		100.593733		100

		8.578125		-6.421875		100.553769		100

		8.6875		-6.3125		100.536184		100

		8.796875		-6.203125		100.519799		100

		8.890625		-6.109375		100.536584		100

		9		-6		100.523396		100

		9.09375		-5.90625		100.381923		100

		9.203125		-5.796875		100.404303		100

		9.3125		-5.6875		100.390715		100

		9.40625		-5.59375		100.385919		100

		9.515625		-5.484375		100.389116		100

		9.609375		-5.390625		100.297998		100

		9.71875		-5.28125		100.301195		100

		9.828125		-5.171875		100.320378		100

		9.921875		-5.078125		100.313584		100

		10.03125		-4.96875		100.186099		100

		10.140625		-4.859375		100.176108		100

		10.234375		-4.765625		100.179305		100

		10.34375		-4.65625		100.172111		100

		10.4375		-4.5625		100.180104		100

		10.546875		-4.453125		100.199287		100

		10.65625		-4.34375		100.183301		100

		10.75		-4.25		100.207679		100

		10.859375		-4.140625		100.209678		100

		10.96875		-4.03125		100.198088		100

		11.0625		-3.9375		100.191294		100

		11.171875		-3.828125		100.185299		100

		11.265625		-3.734375		100.168514		100

		11.375		-3.625		100.191294		100

		11.484375		-3.515625		100.192093		100

		11.578125		-3.421875		100.165717		100

		11.6875		-3.3125		100.16212		100

		11.796875		-3.203125		100.16292		100

		11.890625		-3.109375		100.148932		100

		12		-3		100.170912		100

		12.09375		-2.90625		100.14014		100

		12.203125		-2.796875		100.124554		100

		12.3125		-2.6875		100.123755		100

		12.40625		-2.59375		100.125353		100

		12.515625		-2.484375		100.080593		100

		12.609375		-2.390625		100.03943		100

		12.71875		-2.28125		100.051819		100

		12.828125		-2.171875		100.026642		100

		12.921875		-2.078125		100.031038		100

		13.03125		-1.96875		100.043826		100

		13.125		-1.875		100.02904		100

		13.234375		-1.765625		100.045425		100

		13.34375		-1.65625		100.058214		100

		13.4375		-1.5625		100.035034		100

		13.546875		-1.453125		99.949511		100

		13.640625		-1.359375		99.947513		100

		13.75		-1.25		99.944316		100

		13.859375		-1.140625		99.9619		100

		13.953125		-1.046875		99.970692		100

		14.0625		-0.9375		100.034635		100

		14.15625		-0.84375		100.021846		100

		14.265625		-0.734375		100.035434		100

		14.375		-0.625		100.025443		100

		14.46875		-0.53125		100.025843		100

		14.578125		-0.421875		100.053418		100

		14.6875		-0.3125		100.033835		100

		14.78125		-0.21875		100.024244		100

		14.890625		-0.109375		100.03983		100

		14.984375		-0.015625		100.022645		100

		15.09375		0.09375		100.063009		100

		15.203125		0.203125		100.087787		100

		15.296875		0.296875		100.077796		100

		15.40625		0.40625		100.060611		100

		15.5		0.5		100.098577		100

		15.609375		0.609375		100.101774		100

		15.71875		0.71875		100.105371		100

		15.8125		0.8125		100.126552		100

		15.921875		0.921875		100.123355		100

		16.015625		1.015625		100.03983		100

		16.125		1.125		100.055416		100

		16.234375		1.234375		100.05142		100

		16.328125		1.328125		100.041429		100

		16.4375		1.4375		100.065007		100

		16.53125		1.53125		100.070602		100

		16.640625		1.640625		100.041429		100

		16.75		1.75		100.063809		100

		16.84375		1.84375		100.069004		100

		16.953125		1.953125		100.052619		100

		17.0625		2.0625		99.996669		100

		17.15625		2.15625		99.990275		100

		17.265625		2.265625		99.977486		100

		17.359375		2.359375		99.985079		100

		17.46875		2.46875		99.997868		100

		17.578125		2.578125		99.897158		100

		17.671875		2.671875		99.91714		100

		17.78125		2.78125		99.914742		100

		17.875		2.875		99.889965		100

		17.984375		2.984375		99.888766		100

		18.078125		3.078125		100.022645		100

		18.1875		3.1875		100.014253		100

		18.296875		3.296875		100.027441		100

		18.390625		3.390625		100.026242		100

		18.5		3.5		99.921137		100

		18.609375		3.609375		99.877975		100

		18.703125		3.703125		99.899156		100

		18.8125		3.8125		99.89556		100

		18.90625		3.90625		99.886768		100

		19.015625		4.015625		100.012654		100

		19.125		4.125		99.999067		100

		19.21875		4.21875		99.992273		100

		19.328125		4.328125		100.015052		100

		19.4375		4.4375		100.013054		100

		19.53125		4.53125		100.001465		100

		19.640625		4.640625		100.009857		100

		19.734375		4.734375		99.997468		100

		19.84375		4.84375		99.993871		100

		19.9375		4.9375		100.007459		100

		20.046875		5.046875		100.03943		120

		20.15625		5.15625		100.025443		120

		20.25		5.25		100.041828		120

		20.359375		5.359375		100.036233		120

		20.453125		5.453125		100.01745		120

		20.5625		5.5625		107.481553		120

		20.671875		5.671875		107.503533		120

		20.765625		5.765625		107.488347		120

		20.875		5.875		107.49634		120

		20.96875		5.96875		107.504732		120

		21.078125		6.078125		121.078183		120

		21.1875		6.1875		121.100164		120

		21.28125		6.28125		121.109355		120

		21.390625		6.390625		121.096567		120

		21.484375		6.484375		127.269056		120

		21.59375		6.59375		129.336412		120

		21.703125		6.703125		129.324422		120

		21.796875		6.796875		129.32722		120

		21.90625		6.90625		129.340009		120

		22.015625		7.015625		129.255684		120

		22.109375		7.109375		129.246092		120

		22.21875		7.21875		129.254884		120

		22.3125		7.3125		129.239698		120

		22.421875		7.421875		129.235302		120

		22.53125		7.53125		126.228384		120

		22.625		7.625		126.196413		120

		22.734375		7.734375		126.184423		120

		22.828125		7.828125		126.198011		120

		22.9375		7.9375		126.186821		120

		23.046875		8.046875		122.980883		120

		23.140625		8.140625		122.993272		120

		23.25		8.25		122.983681		120

		23.34375		8.34375		122.978086		120

		23.453125		8.453125		122.99567		120

		23.546875		8.546875		121.009844		120

		23.65625		8.65625		120.989063		120

		23.765625		8.765625		121.006647		120

		23.859375		8.859375		120.989063		120

		23.96875		8.96875		121.000652		120

		24.0625		9.0625		120.012735		120

		24.171875		9.171875		119.988757		120

		24.265625		9.265625		120.008739		120

		24.375		9.375		119.981963		120

		24.46875		9.46875		120.162601		120

		24.578125		9.578125		120.274102		120

		24.6875		9.6875		120.272903		120

		24.78125		9.78125		120.289688		120

		24.890625		9.890625		120.278498		120

		24.984375		9.984375		120.42117		120

		25.09375		10.09375		120.452742		120

		25.203125		10.203125		120.452742		120

		25.296875		10.296875		120.44355		120

		25.40625		10.40625		120.456739		120

		25.515625		10.515625		120.584624		120

		25.609375		10.609375		120.577431		120

		25.71875		10.71875		120.596214		120

		25.828125		10.828125		120.599811		120

		25.921875		10.921875		120.588621		120

		26.03125		11.03125		120.55625		120

		26.125		11.125		120.550255		120

		26.234375		11.234375		120.53387		120

		26.34375		11.34375		120.55625		120

		26.4375		11.4375		120.561445		120

		26.546875		11.546875		120.459936		120

		26.640625		11.640625		120.478719		120

		26.75		11.75		120.468728		120

		26.859375		11.859375		120.453142		120

		26.953125		11.953125		120.461934		120

		27.0625		12.0625		120.289288		120

		27.15625		12.15625		120.272104		120

		27.265625		12.265625		120.272903		120

		27.375		12.375		120.267707		120

		27.46875		12.46875		120.205763		120

		27.578125		12.578125		120.172193		120

		27.671875		12.671875		120.193374		120

		27.78125		12.78125		120.18698		120

		27.890625		12.890625		120.176589		120

		27.984375		12.984375		120.168596		120

		28.09375		13.09375		120.15261		120

		28.1875		13.1875		120.150213		120

		28.296875		13.296875		120.172193		120

		28.40625		13.40625		120.163401		120

		28.5		13.5		120.071483		120

		28.609375		13.609375		120.083472		120

		28.703125		13.703125		120.064689		120

		28.8125		13.8125		120.068685		120



Target voltage	-15	-14.796875	-14.6875	-14.578125	-14.484375	-14.375	-14.28125	-14.171875	-14.0625	-13.96875	-13.859375	-13.75	-13.65625	-13.546875	-13.453125	-13.34375	-13.234375	-13.140625	-13.03125	-12.921875	-12.828125	-12.71875	-12.625	-12.515625	-12.40625	-12.3125	-12.203125	-12.109375	-12	-11.90625	-11.796875	-11.6875	-11.59375	-11.484375	-11.390625	-11.28125	-11.171875	-11.078125	-10.96875	-10.859375	-10.765625	-10.65625	-10.546875	-10.453125	-10.34375	-10.25	-10.140625	-10.03125	-9.9375	-9.828125	-9.71875	-9.625	-9.515625	-9.421875	-9.3125	-9.21875	-9.109375	-9.015625	-8.90625	-8.796875	-8.703125	-8.59375	-8.5	-8.390625	-8.28125	-8.1875	-8.078125	-7.96875	-7.875	-7.765625	-7.671875	-7.5625	-7.453125	-7.359375	-7.25	-7.140625	-7.046875	-6.9375	-6.84375	-6.734375	-6.625	-6.515625	-6.421875	-6.3125	-6.203125	-6.109375	-6	-5.90625	-5.796875	-5.6875	-5.59375	-5.484375	-5.390625	-5.28125	-5.171875	-5.078125	-4.96875	-4.859375	-4.765625	-4.65625	-4.5625	-4.453125	-4.34375	-4.25	-4.140625	-4.03125	-3.9375	-3.828125	-3.734375	-3.625	-3.515625	-3.421875	-3.3125	-3.203125	-3.109375	-3	-2.90625	-2.796875	-2.6875	-2.59375	-2.484375	-2.390625	-2.28125	-2.171875	-2.078125	-1.96875	-1.875	-1.765625	-1.65625	-1.5625	-1.453125	-1.359375	-1.25	-1.140625	-1.046875	-0.9375	-0.84375	-0.734375	-0.625	-0.53125	-0.421875	-0.3125	-0.21875	-0.109375	-1.5625E-2	9.375E-2	0.203125	0.296875	0.40625	0.5	0.609375	0.71875	0.8125	0.921875	1.015625	1.125	1.234375	1.328125	1.4375	1.53125	1.640625	1.75	1.84375	1.953125	2.0625	2.15625	2.265625	2.359375	2.46875	2.578125	2.671875	2.78125	2.875	2.984375	3.078125	3.1875	3.296875	3.390625	3.5	3.609375	3.703125	3.8125	3.90625	4.015625	4.125	4.21875	4.328125	4.4375	4.53125	4.640625	4.734375	4.84375	4.9375	5.046875	5.15625	5.25	5.359375	5.453125	5.5625	5.671875	5.765625	5.875	5.96875	6.078125	6.1875	6.28125	6.390625	6.484375	6.59375	6.703125	6.796875	6.90625	7.015625	7.109375	7.21875	7.3125	7.421875	7.53125	7.625	7.734375	7.828125	7.9375	8.046875	8.140625	8.25	8.34375	8.453125	8.546875	8.65625	8.765625	8.859375	8.96875	9.0625	9.171875	9.265625	9.375	9.46875	9.578125	9.6875	9.78125	9.890625	9.984375	10.09375	10.203125	10.296875	10.40625	10.515625	10.609375	10.71875	10.828125	10.921875	11.03125	11.125	11.234375	11.34375	11.4375	11.546875	11.640625	11.75	11.859375	11.953125	12.0625	12.15625	12.265625	12.375	12.46875	12.578125	12.671875	12.78125	12.890625	12.984375	13.09375	13.1875	13.296875	13.40625	13.5	13.609375	13.703125	13.8125	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	120	Vout	-15	-14.796875	-14.6875	-14.578125	-14.484375	-14.375	-14.28125	-14.171875	-14.0625	-13.96875	-13.859375	-13.75	-13.65625	-13.546875	-13.453125	-13.34375	-13.234375	-13.140625	-13.03125	-12.921875	-12.828125	-12.71875	-12.625	-12.515625	-12.40625	-12.3125	-12.203125	-12.109375	-12	-11.90625	-11.796875	-11.6875	-11.59375	-11.484375	-11.390625	-11.28125	-11.171875	-11.078125	-10.96875	-10.859375	-10.765625	-10.65625	-10.546875	-10.453125	-10.34375	-10.25	-10.140625	-10.03125	-9.9375	-9.828125	-9.71875	-9.625	-9.515625	-9.421875	-9.3125	-9.21875	-9.109375	-9.015625	-8.90625	-8.796875	-8.703125	-8.59375	-8.5	-8.390625	-8.28125	-8.1875	-8.078125	-7.96875	-7.875	-7.765625	-7.671875	-7.5625	-7.453125	-7.359375	-7.25	-7.140625	-7.046875	-6.9375	-6.84375	-6.734375	-6.625	-6.515625	-6.421875	-6.3125	-6.203125	-6.109375	-6	-5.90625	-5.796875	-5.6875	-5.59375	-5.484375	-5.390625	-5.28125	-5.171875	-5.078125	-4.96875	-4.859375	-4.765625	-4.65625	-4.5625	-4.453125	-4.34375	-4.25	-4.140625	-4.03125	-3.9375	-3.828125	-3.734375	-3.625	-3.515625	-3.421875	-3.3125	-3.203125	-3.109375	-3	-2.90625	-2.796875	-2.6875	-2.59375	-2.484375	-2.390625	-2.28125	-2.171875	-2.078125	-1.96875	-1.875	-1.765625	-1.65625	-1.5625	-1.453125	-1.359375	-1.25	-1.140625	-1.046875	-0.9375	-0.84375	-0.734375	-0.625	-0.53125	-0.421875	-0.3125	-0.21875	-0.109375	-1.5625E-2	9.375E-2	0.203125	0.296875	0.40625	0.5	0.609375	0.71875	0.8125	0.921875	1.015625	1.125	1.234375	1.328125	1.4375	1.53125	1.640625	1.75	1.84375	1.953125	2.0625	2.15625	2.265625	2.359375	2.46875	2.578125	2.671875	2.78125	2.875	2.984375	3.078125	3.1875	3.296875	3.390625	3.5	3.609375	3.703125	3.8125	3.90625	4.015625	4.125	4.21875	4.328125	4.4375	4.53125	4.640625	4.734375	4.84375	4.9375	5.046875	5.15625	5.25	5.359375	5.453125	5.5625	5.671875	5.765625	5.875	5.96875	6.078125	6.1875	6.28125	6.390625	6.484375	6.59375	6.703125	6.796875	6.90625	7.015625	7.109375	7.21875	7.3125	7.421875	7.53125	7.625	7.734375	7.828125	7.9375	8.046875	8.140625	8.25	8.34375	8.453125	8.546875	8.65625	8.765625	8.859375	8.96875	9.0625	9.171875	9.265625	9.375	9.46875	9.578125	9.6875	9.78125	9.890625	9.984375	10.09375	10.203125	10.296875	10.40625	10.515625	10.609375	10.71875	10.828125	10.921875	11.03125	11.125	11.234375	11.34375	11.4375	11.546875	11.640625	11.75	11.859375	11.953125	12.0625	12.15625	12.265625	12.375	12.46875	12.578125	12.671875	12.78125	12.890625	12.984375	13.09375	13.1875	13.296875	13.40625	13.5	13.609375	13.703125	13.8125	6.8170599999999997	6.8294480000000002	6.8294480000000002	6.8298480000000001	6.8098660000000004	41.355634999999999	41.393999999999998	41.410384999999998	41.413981999999997	41.406789000000003	114.87573	114.943269	114.96485	114.96525	135.58044899999999	150.80612400000001	150.82850400000001	150.825706	150.848086	146.391639	146.057536	146.062331	146.06393	146.05713600000001	127.049252	126.765505	126.776695	126.76270700000001	126.765905	107.760902	107.69735900000001	107.70735000000001	107.68736800000001	107.703354	97.843002999999996	97.808633999999998	97.817026999999996	97.834610999999995	97.814628999999996	97.067300000000003	97.072895000000003	97.062105000000003	97.076092000000003	99.770471999999998	100.48502999999999	100.48862699999999	100.50061599999999	100.49621999999999	102.93643	103.03634	103.01436	103.02515	103.009964	103.601033	103.617019	103.622614	103.601033	103.594239	102.926838	102.916448	102.915648	102.930035	102.918446	101.82262900000001	101.84461	101.84461	101.836217	101.59843100000001	100.989777	100.987779	101.007361	101.009359	100.611317	100.567356	100.554967	100.54138	100.560962	100.605722	100.589337	100.599727	100.593333	100.593733	100.553769	100.53618400000001	100.51979900000001	100.536584	100.52339600000001	100.381923	100.404303	100.390715	100.385919	100.389116	100.29799800000001	100.30119500000001	100.32037800000001	100.31358400000001	100.186099	100.176108	100.179305	100.172111	100.180104	100.199287	100.183301	100.207679	100.209678	100.198088	100.191294	100.185299	100.168514	100.191294	100.192093	100.165717	100.16212	100.16292	100.148932	100.170912	100.14014	100.124554	100.123755	100.125353	100.08059299999999	100.03943	100.05181899999999	100.026642	100.031038	100.043826	100.02903999999999	100.04542499999999	100.05821400000001	100.035034	99.949511000000001	99.947513000000001	99.944316000000001	99.9619	99.970692	100.03463499999999	100.021846	100.035434	100.025443	100.02584299999999	100.05341799999999	100.033835	100.024244	100.03982999999999	100.022645	100.06300899999999	100.08778700000001	100.07779600000001	100.06061099999999	100.09857700000001	100.10177400000001	100.10537100000001	100.126552	100.123355	100.03982999999999	100.05541599999999	100.05141999999999	100.04142899999999	100.06500699999999	100.07060199999999	100.04142899999999	100.06380900000001	100.06900400000001	100.05261900000001	99.996668999999997	99.990274999999997	99.977485999999999	99.985078999999999	99.997867999999997	99.897158000000005	99.917140000000003	99.914742000000004	99.889965000000004	99.888766000000004	100.022645	100.014253	100.027441	100.026242	99.921137000000002	99.877975000000006	99.899156000000005	99.895560000000003	99.886768000000004	100.012654	99.999066999999997	99.992272999999997	100.015052	100.013054	100.001465	100.009857	99.997467999999998	99.993870999999999	100.007459	100.03943	100.025443	100.041828	100.036233	100.01745	107.48155300000001	107.503533	107.488347	107.49634	107.504732	121.078183	121.10016400000001	121.10935499999999	121.09656699999999	127.26905600000001	129.336412	129.324422	129.32722000000001	129.34000900000001	129.255684	129.246092	129.254884	129.239698	129.23530199999999	126.22838400000001	126.19641300000001	126.184423	126.19801099999999	126.18682099999999	122.98088300000001	122.993272	122.983681	122.978086	122.99567	121.009844	120.989063	121.006647	120.989063	121.000652	120.01273500000001	119.98875700000001	120.00873900000001	119.98196299999999	120.162601	120.274102	120.272903	120.289688	120.278498	120.42117	120.452742	120.452742	120.44355	120.456739	120.58462400000001	120.577431	120.596214	120.599811	120.588621	120.55625000000001	120.55025500000001	120.53386999999999	120.55625000000001	120.56144500000001	120.459936	120.478719	120.468728	120.453142	120.461934	120.289288	120.272104	120.272903	120.267707	120.205763	120.17219299999999	120.19337400000001	120.18698000000001	120.17658900000001	120.16859599999999	120.15261	120.15021299999999	120.17219299999999	120.16340099999999	120.071483	120.083472	120.064689	120.068685	Time[s]
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Target voltage	-4.6875E-2	4.6875E-2	0.15625	0.265625	0.359375	0.46875	0.578125	0.671875	0.78125	0.875	0.984375	1.09375	1.1875	1.296875	1.40625	1.5	1.609375	1.703125	1.8125	1.921875	2.015625	2.125	2.21875	2.328125	2.4375	2.53125	2.640625	2.734375	2.84375	2.953125	3.046875	3.15625	3.265625	3.359375	3.46875	3.5625	3.671875	3.78125	3.875	3.984375	4.078125	4.1875	4.296875	4.390625	4.5	4.59375	4.703125	4.8125	4.90625	5.015625	5.109375	5.21875	5.328125	5.421875	5.53125	5.625	5.734375	5.84375	5.9375	6.046875	6.15625	6.25	6.359375	6.453125	6.5625	6.65625	6.765625	6.875	6.96875	7.078125	7.1875	7.28125	7.390625	7.484375	7.59375	7.6875	7.796875	7.90625	8	8.109375	8.21875	8.3125	8.421875	8.515625	8.625	8.71875	8.828125	8.9375	9.03125	9.140625	9.25	9.34375	9.453125	9.5625	9.65625	9.765625	9.859375	9.96875	10.078125	10.171875	10.28125	10.375	10.484375	10.59375	10.6875	10.796875	10.90625	11	11.109375	11.203125	11.3125	11.40625	11.515625	11.609375	11.71875	11.828125	11.921875	12.03125	12.140625	12.234375	12.34375	12.453125	12.546875	12.65625	12.75	12.859375	12.953125	13.0625	13.171875	13.265625	13.375	13.46875	13.578125	13.6875	13.78125	13.890625	13.984375	14.09375	14.203125	14.296875	14.40625	14.5	14.609375	14.71875	14.8125	14.921875	15.015625	15.125	15.234375	15.328125	15.4375	15.546875	15.640625	15.75	15.84375	15.953125	16.046875	16.15625	16.25	16.359375	16.46875	16.5625	16.671875	16.78125	16.875	16.984375	17.078125	17.1875	17.296875	17.390625	17.5	17.59375	17.703125	17.8125	17.90625	18.015625	18.125	18.21875	18.328125	18.421875	18.53125	18.625	18.734375	18.828125	18.9375	19.046875	19.140625	19.25	19.359375	19.453125	19.5625	19.671875	19.765625	19.875	19.96875	20.078125	20.171875	20.28125	20.390625	20.484375	20.59375	20.6875	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	Vout	-4.6875E-2	4.6875E-2	0.15625	0.265625	0.359375	0.46875	0.578125	0.671875	0.78125	0.875	0.984375	1.09375	1.1875	1.296875	1.40625	1.5	1.609375	1.703125	1.8125	1.921875	2.015625	2.125	2.21875	2.328125	2.4375	2.53125	2.640625	2.734375	2.84375	2.953125	3.046875	3.15625	3.265625	3.359375	3.46875	3.5625	3.671875	3.78125	3.875	3.984375	4.078125	4.1875	4.296875	4.390625	4.5	4.59375	4.703125	4.8125	4.90625	5.015625	5.109375	5.21875	5.328125	5.421875	5.53125	5.625	5.734375	5.84375	5.9375	6.046875	6.15625	6.25	6.359375	6.453125	6.5625	6.65625	6.765625	6.875	6.96875	7.078125	7.1875	7.28125	7.390625	7.484375	7.59375	7.6875	7.796875	7.90625	8	8.109375	8.21875	8.3125	8.421875	8.515625	8.625	8.71875	8.828125	8.9375	9.03125	9.140625	9.25	9.34375	9.453125	9.5625	9.65625	9.765625	9.859375	9.96875	10.078125	10.171875	10.28125	10.375	10.484375	10.59375	10.6875	10.796875	10.90625	11	11.109375	11.203125	11.3125	11.40625	11.515625	11.609375	11.71875	11.828125	11.921875	12.03125	12.140625	12.234375	12.34375	12.453125	12.546875	12.65625	12.75	12.859375	12.953125	13.0625	13.171875	13.265625	13.375	13.46875	13.578125	13.6875	13.78125	13.890625	13.984375	14.09375	14.203125	14.296875	14.40625	14.5	14.609375	14.71875	14.8125	14.921875	15.015625	15.125	15.234375	15.328125	15.4375	15.546875	15.640625	15.75	15.84375	15.953125	16.046875	16.15625	16.25	16.359375	16.46875	16.5625	16.671875	16.78125	16.875	16.984375	17.078125	17.1875	17.296875	17.390625	17.5	17.59375	17.703125	17.8125	17.90625	18.015625	18.125	18.21875	18.328125	18.421875	18.53125	18.625	18.734375	18.828125	18.9375	19.046875	19.140625	19.25	19.359375	19.453125	19.5625	19.671875	19.765625	19.875	19.96875	20.078125	20.171875	20.28125	20.390625	20.484375	20.59375	20.6875	99.994270999999998	99.987076999999999	99.974688999999998	99.991472999999999	99.991472999999999	99.981082999999998	99.999465999999998	100.017051	99.994670999999997	100.018649	100.017051	100.005461	99.997867999999997	99.994670999999997	99.981082999999998	99.995869999999996	100.008658	99.964697999999999	99.968294	99.956305	99.953507999999999	99.959902	100.09338200000001	100.09298200000001	100.07779600000001	100.09338200000001	100.06740499999999	100.03143799999999	100.05301799999999	100.040629	100.021846	99.993870999999999	99.985878999999997	99.989474999999999	100.001465	99.982680999999999	99.985478999999998	99.999865999999997	100.003862	99.994270999999998	100.005461	100.003063	99.986677999999998	99.989474999999999	100.004662	99.992272999999997	100.05581599999999	100.05781399999999	100.04262799999999	100.04222799999999	100.053817	100.092583	100.088187	100.103373	100.08738700000001	92.913435000000007	85.221958000000001	85.213566	85.197980000000001	85.212766000000002	72.749607999999995	71.513524000000004	71.527512000000002	71.521117000000004	71.537103000000002	69.158850999999999	69.113692	69.092911000000001	69.110095999999999	69.102902	72.963414999999998	72.976602999999997	72.975403999999997	72.980998999999997	72.973804999999999	77.781065999999996	77.775870999999995	77.759485999999995	77.773073999999994	77.768676999999997	80.462248000000002	80.474637000000001	80.464246000000003	80.465445000000003	80.734003000000001	80.858290999999994	80.878272999999993	80.874275999999995	80.887065000000007	79.996668	79.955505000000002	79.973089000000002	79.958302000000003	79.966295000000002	79.268524999999997	79.242547999999999	79.262529999999998	79.269722999999999	79.258932999999999	79.120658000000006	79.122255999999993	79.125454000000005	79.123455000000007	79.149432000000004	79.290504999999996	79.278515999999996	79.290903999999998	79.280513999999997	79.306489999999997	79.583040999999994	79.585038999999995	79.576646999999994	79.569052999999997	79.750489999999999	79.785257999999999	79.793650999999997	79.813232999999997	79.798446999999996	79.865986000000007	79.881970999999993	79.868384000000006	79.877975000000006	79.890763000000007	79.917939000000004	79.928329000000005	79.929129000000003	79.911545000000004	79.919138000000004	79.940319000000002	79.918338000000006	79.911944000000005	79.932326000000003	79.927930000000003	79.879572999999993	79.896358000000006	79.902353000000005	79.882371000000006	79.878375000000005	79.886767000000006	79.873178999999993	79.878774000000007	79.892362000000006	79.849599999999995	79.844005999999993	79.862789000000006	79.861988999999994	79.854395999999994	79.982281	79.972689000000003	79.958702000000002	79.98348	79.967494000000002	80.035832999999997	80.025041999999999	80.023842999999999	80.011454000000001	80.017049	79.987076000000002	79.971491	79.975487000000001	79.981482	79.963098000000002	79.947512000000003	79.969093000000001	79.954706000000002	79.966295000000002	79.98348	80.012653	80.004261	80.022644	80.026640999999998	80.003461999999999	80.017448999999999	80.025441999999998	80.00506	80.025841999999997	80.135741999999993	80.115759999999995	80.131746000000007	80.105369999999994	80.126551000000006	80.069002999999995	80.082190999999995	80.080991999999995	80.065005999999997	80.082989999999995	7.7126429999999999	7.5803640000000003	7.5787649999999998	7.5551870000000001	7.5583840000000002	7.2262870000000001	7.230283	7.2370770000000002	7.2402740000000003	7.2474670000000003	7.2622540000000004	7.2606549999999999	7.2578579999999997	7.2622540000000004	7.2350779999999997	7.2222900000000001	Time[s]

Voltage[V]



Vcase2

		Time				Target voltage		Vout

		0		-15		100		7.032463

		0.203125		-14.796875		100		7.03646

		0.3125		-14.6875		100		7.040856

		0.40625		-14.59375		100		7.038857

		0.515625		-14.484375		100		7.02527

		0.609375		-14.390625		100		7.034461

		0.71875		-14.28125		100		60.046692

		0.828125		-14.171875		100		69.799073

		0.921875		-14.078125		100		69.814259

		1.03125		-13.96875		100		69.831444

		1.125		-13.875		100		69.808265

		1.234375		-13.765625		100		127.177138

		1.328125		-13.671875		100		129.965851

		1.4375		-13.5625		100		129.976641

		1.546875		-13.453125		100		129.979838

		1.640625		-13.359375		100		129.997023

		1.75		-13.25		100		144.545678

		1.859375		-13.140625		100		144.705536

		1.953125		-13.046875		100		144.716326

		2.0625		-12.9375		100		144.730314

		2.15625		-12.84375		100		144.725118

		2.265625		-12.734375		100		134.528585

		2.359375		-12.640625		100		134.530983

		2.46875		-12.53125		100		134.514598

		2.578125		-12.421875		100		134.504207

		2.671875		-12.328125		100		134.523789

		2.78125		-12.21875		100		116.97705

		2.890625		-12.109375		100		116.975451

		2.984375		-12.015625		100		116.96506

		3.09375		-11.90625		100		116.945478

		3.1875		-11.8125		100		112.927474

		3.296875		-11.703125		100		102.926439

		3.390625		-11.609375		100		102.925639

		3.5		-11.5		100		102.931234

		3.609375		-11.390625		100		102.923242

		3.703125		-11.296875		100		98.873278

		3.8125		-11.1875		100		98.086784

		3.90625		-11.09375		100		98.089981

		4.015625		-10.984375		100		98.098374

		4.125		-10.875		100		98.094777

		4.21875		-10.78125		100		100.035034

		4.328125		-10.671875		100		100.090984

		4.4375		-10.5625		100		100.085789

		4.53125		-10.46875		100		100.08419

		4.640625		-10.359375		100		100.102174

		4.734375		-10.265625		100		102.820134

		4.84375		-10.15625		100		102.830924

		4.953125		-10.046875		100		102.842514

		5.046875		-9.953125		100		102.832523

		5.15625		-9.84375		100		102.838917

		5.25		-9.75		100		104.058223

		5.359375		-9.640625		100		104.05103

		5.46875		-9.53125		100		104.037841

		5.5625		-9.4375		100		104.055026

		5.671875		-9.328125		100		104.052228

		5.78125		-9.21875		100		103.521505

		5.875		-9.125		100		103.534293

		5.984375		-9.015625		100		103.525501

		6.078125		-8.921875		100		103.505119

		6.1875		-8.8125		100		102.945621

		6.296875		-8.703125		100		102.406505

		6.390625		-8.609375		100		102.408104

		6.5		-8.5		100		102.408903

		6.59375		-8.40625		100		102.408504

		6.703125		-8.296875		100		101.524897

		6.8125		-8.1875		100		101.478139

		6.90625		-8.09375		100		101.484533

		7.015625		-7.984375		100		101.46575

		7.125		-7.875		100		101.481336

		7.21875		-7.78125		100		100.976189

		7.328125		-7.671875		100		100.957406

		7.421875		-7.578125		100		100.974591

		7.53125		-7.46875		100		100.983782

		7.640625		-7.359375		100		100.965799

		7.734375		-7.265625		100		100.706032

		7.84375		-7.15625		100		100.712426

		7.9375		-7.0625		100		100.698439

		8.046875		-6.953125		100		100.706032

		8.15625		-6.84375		100		100.728012

		8.25		-6.75		100		100.702835

		8.359375		-6.640625		100		100.701636

		8.453125		-6.546875		100		100.715623

		8.5625		-6.4375		100		100.707231

		8.671875		-6.328125		100		100.701636

		8.765625		-6.234375		100		100.526193

		8.875		-6.125		100		100.505012

		8.96875		-6.03125		100		100.494622

		9.078125		-5.921875		100		100.509808

		9.171875		-5.828125		100		100.404702

		9.28125		-5.71875		100		100.360742

		9.390625		-5.609375		100		100.390715

		9.484375		-5.515625		100		100.369534

		9.59375		-5.40625		100		100.364738

		9.6875		-5.3125		100		100.288407

		9.796875		-5.203125		100		100.260832

		9.890625		-5.109375		100		100.268824

		10		-5		100		100.278416

		10.09375		-4.90625		100		100.290005

		10.203125		-4.796875		100		100.208878

		10.3125		-4.6875		100		100.209678

		10.40625		-4.59375		100		100.211676

		10.515625		-4.484375		100		100.205281

		10.625		-4.375		100		100.197688

		10.71875		-4.28125		100		100.130549

		10.828125		-4.171875		100		100.112964

		10.921875		-4.078125		100		100.110567

		11.03125		-3.96875		100		100.120957

		11.125		-3.875		100		100.114963

		11.234375		-3.765625		100		100.17371

		11.328125		-3.671875		100		100.185699

		11.4375		-3.5625		100		100.199687

		11.546875		-3.453125		100		100.177307

		11.640625		-3.359375		100		100.174909

		11.75		-3.25		100		100.179704

		11.859375		-3.140625		100		100.176108

		11.953125		-3.046875		100		100.170513

		12.0625		-2.9375		100		100.185699

		12.15625		-2.84375		100		100.092183

		12.265625		-2.734375		100		100.022645

		12.375		-2.625		100		100.049022

		12.46875		-2.53125		100		100.02864

		12.578125		-2.421875		100		100.038231

		12.671875		-2.328125		100		100.092183

		12.78125		-2.21875		100		100.088586

		12.890625		-2.109375		100		100.064208

		12.984375		-2.015625		100		100.08419

		13.09375		-1.90625		100		100.094181

		13.1875		-1.8125		100		100.034235

		13.296875		-1.703125		100		100.04023

		13.40625		-1.59375		100		100.039031

		13.5		-1.5		100		100.019448

		13.609375		-1.390625		100		100.040629

		13.71875		-1.28125		100		100.15133

		13.8125		-1.1875		100		100.131348

		13.921875		-1.078125		100		100.132547

		14.03125		-0.96875		100		100.138541

		14.125		-0.875		100		100.126952

		14.234375		-0.765625		100		100.036233

		14.328125		-0.671875		100		100.049821

		14.4375		-0.5625		100		100.04023

		14.53125		-0.46875		100		100.032637

		14.640625		-0.359375		100		100.046224

		14.75		-0.25		100		99.974289

		14.84375		-0.15625		100		99.977086

		14.953125		-0.046875		100		99.994271

		15.046875		0.046875		100		99.987077

		15.15625		0.15625		100		99.974689

		15.265625		0.265625		100		99.991473

		15.359375		0.359375		100		99.991473

		15.46875		0.46875		100		99.981083

		15.578125		0.578125		100		99.999466

		15.671875		0.671875		100		100.017051

		15.78125		0.78125		100		99.994671

		15.875		0.875		100		100.018649

		15.984375		0.984375		100		100.017051

		16.09375		1.09375		100		100.005461

		16.1875		1.1875		100		99.997868

		16.296875		1.296875		100		99.994671

		16.40625		1.40625		100		99.981083

		16.5		1.5		100		99.99587

		16.609375		1.609375		100		100.008658

		16.703125		1.703125		100		99.964698

		16.8125		1.8125		100		99.968294

		16.921875		1.921875		100		99.956305

		17.015625		2.015625		100		99.953508

		17.125		2.125		100		99.959902

		17.21875		2.21875		100		100.093382

		17.328125		2.328125		100		100.092982

		17.4375		2.4375		100		100.077796

		17.53125		2.53125		100		100.093382

		17.640625		2.640625		100		100.067405

		17.734375		2.734375		100		100.031438

		17.84375		2.84375		100		100.053018

		17.953125		2.953125		100		100.040629

		18.046875		3.046875		100		100.021846

		18.15625		3.15625		100		99.993871

		18.265625		3.265625		100		99.985879

		18.359375		3.359375		100		99.989475

		18.46875		3.46875		100		100.001465

		18.5625		3.5625		100		99.982681

		18.671875		3.671875		100		99.985479

		18.78125		3.78125		100		99.999866

		18.875		3.875		100		100.003862

		18.984375		3.984375		100		99.994271

		19.078125		4.078125		100		100.005461

		19.1875		4.1875		100		100.003063

		19.296875		4.296875		100		99.986678

		19.390625		4.390625		100		99.989475

		19.5		4.5		100		100.004662

		19.59375		4.59375		100		99.992273

		19.703125		4.703125		100		100.055816

		19.8125		4.8125		100		100.057814

		19.90625		4.90625		100		100.042628

		20.015625		5.015625		80		100.042228

		20.109375		5.109375		80		100.053817

		20.21875		5.21875		80		100.092583

		20.328125		5.328125		80		100.088187

		20.421875		5.421875		80		100.103373

		20.53125		5.53125		80		100.087387

		20.625		5.625		80		92.913435

		20.734375		5.734375		80		85.221958

		20.84375		5.84375		80		85.213566

		20.9375		5.9375		80		85.19798

		21.046875		6.046875		80		85.212766

		21.15625		6.15625		80		72.749608

		21.25		6.25		80		71.513524

		21.359375		6.359375		80		71.527512

		21.453125		6.453125		80		71.521117

		21.5625		6.5625		80		71.537103

		21.65625		6.65625		80		69.158851

		21.765625		6.765625		80		69.113692

		21.875		6.875		80		69.092911

		21.96875		6.96875		80		69.110096

		22.078125		7.078125		80		69.102902

		22.1875		7.1875		80		72.963415

		22.28125		7.28125		80		72.976603

		22.390625		7.390625		80		72.975404

		22.484375		7.484375		80		72.980999

		22.59375		7.59375		80		72.973805

		22.6875		7.6875		80		77.781066

		22.796875		7.796875		80		77.775871

		22.90625		7.90625		80		77.759486

		23		8		80		77.773074

		23.109375		8.109375		80		77.768677

		23.21875		8.21875		80		80.462248

		23.3125		8.3125		80		80.474637

		23.421875		8.421875		80		80.464246

		23.515625		8.515625		80		80.465445

		23.625		8.625		80		80.734003

		23.71875		8.71875		80		80.858291

		23.828125		8.828125		80		80.878273

		23.9375		8.9375		80		80.874276

		24.03125		9.03125		80		80.887065

		24.140625		9.140625		80		79.996668

		24.25		9.25		80		79.955505

		24.34375		9.34375		80		79.973089

		24.453125		9.453125		80		79.958302

		24.5625		9.5625		80		79.966295

		24.65625		9.65625		80		79.268525

		24.765625		9.765625		80		79.242548

		24.859375		9.859375		80		79.26253

		24.96875		9.96875		80		79.269723

		25.078125		10.078125		80		79.258933

		25.171875		10.171875		80		79.120658

		25.28125		10.28125		80		79.122256

		25.375		10.375		80		79.125454

		25.484375		10.484375		80		79.123455

		25.59375		10.59375		80		79.149432

		25.6875		10.6875		80		79.290505

		25.796875		10.796875		80		79.278516

		25.90625		10.90625		80		79.290904

		26		11		80		79.280514

		26.109375		11.109375		80		79.30649

		26.203125		11.203125		80		79.583041

		26.3125		11.3125		80		79.585039

		26.40625		11.40625		80		79.576647

		26.515625		11.515625		80		79.569053

		26.609375		11.609375		80		79.75049

		26.71875		11.71875		80		79.785258

		26.828125		11.828125		80		79.793651

		26.921875		11.921875		80		79.813233

		27.03125		12.03125		80		79.798447

		27.140625		12.140625		80		79.865986

		27.234375		12.234375		80		79.881971

		27.34375		12.34375		80		79.868384

		27.453125		12.453125		80		79.877975

		27.546875		12.546875		80		79.890763

		27.65625		12.65625		80		79.917939

		27.75		12.75		80		79.928329

		27.859375		12.859375		80		79.929129

		27.953125		12.953125		80		79.911545

		28.0625		13.0625		80		79.919138

		28.171875		13.171875		80		79.940319

		28.265625		13.265625		80		79.918338

		28.375		13.375		80		79.911944

		28.46875		13.46875		80		79.932326

		28.578125		13.578125		80		79.92793

		28.6875		13.6875		80		79.879573

		28.78125		13.78125		80		79.896358

		28.890625		13.890625		80		79.902353

		28.984375		13.984375		80		79.882371

		29.09375		14.09375		80		79.878375

		29.203125		14.203125		80		79.886767

		29.296875		14.296875		80		79.873179

		29.40625		14.40625		80		79.878774

		29.5		14.5		80		79.892362

		29.609375		14.609375		80		79.8496

		29.71875		14.71875		80		79.844006

		29.8125		14.8125		80		79.862789

		29.921875		14.921875		80		79.861989

		30.015625		15.015625		80		79.854396

		30.125		15.125		80		79.982281

		30.234375		15.234375		80		79.972689

		30.328125		15.328125		80		79.958702

		30.4375		15.4375		80		79.98348

		30.546875		15.546875		80		79.967494

		30.640625		15.640625		80		80.035833

		30.75		15.75		80		80.025042

		30.84375		15.84375		80		80.023843

		30.953125		15.953125		80		80.011454

		31.046875		16.046875		80		80.017049

		31.15625		16.15625		80		79.987076

		31.25		16.25		80		79.971491

		31.359375		16.359375		80		79.975487

		31.46875		16.46875		80		79.981482

		31.5625		16.5625		80		79.963098

		31.671875		16.671875		80		79.947512

		31.78125		16.78125		80		79.969093

		31.875		16.875		80		79.954706

		31.984375		16.984375		80		79.966295

		32.078125		17.078125		80		79.98348

		32.1875		17.1875		80		80.012653

		32.296875		17.296875		80		80.004261

		32.390625		17.390625		80		80.022644

		32.5		17.5		80		80.026641

		32.59375		17.59375		80		80.003462

		32.703125		17.703125		80		80.017449

		32.8125		17.8125		80		80.025442

		32.90625		17.90625		80		80.00506

		33.015625		18.015625		80		80.025842

		33.125		18.125		80		80.135742

		33.21875		18.21875		80		80.11576

		33.328125		18.328125		80		80.131746

		33.421875		18.421875		80		80.10537

		33.53125		18.53125		80		80.126551

		33.625		18.625		80		80.069003

		33.734375		18.734375		80		80.082191

		33.828125		18.828125		80		80.080992

		33.9375		18.9375		80		80.065006

		34.046875		19.046875		80		80.08299

		34.140625		19.140625		80		7.712643

		34.25		19.25		80		7.580364

		34.359375		19.359375		80		7.578765

		34.453125		19.453125		80		7.555187

		34.5625		19.5625		80		7.558384

		34.671875		19.671875		80		7.226287

		34.765625		19.765625		80		7.230283

		34.875		19.875		80		7.237077

		34.96875		19.96875		80		7.240274

		35.078125		20.078125		80		7.247467

		35.171875		20.171875		80		7.262254

		35.28125		20.28125		80		7.260655

		35.390625		20.390625		80		7.257858

		35.484375		20.484375		80		7.262254

		35.59375		20.59375		80		7.235078

		35.6875		20.6875		80		7.22229



Target voltage	-4.6875E-2	4.6875E-2	0.15625	0.265625	0.359375	0.46875	0.578125	0.671875	0.78125	0.875	0.984375	1.09375	1.1875	1.296875	1.40625	1.5	1.609375	1.703125	1.8125	1.921875	2.015625	2.125	2.21875	2.328125	2.4375	2.53125	2.640625	2.734375	2.84375	2.953125	3.046875	3.15625	3.265625	3.359375	3.46875	3.5625	3.671875	3.78125	3.875	3.984375	4.078125	4.1875	4.296875	4.390625	4.5	4.59375	4.703125	4.8125	4.90625	5.015625	5.109375	5.21875	5.328125	5.421875	5.53125	5.625	5.734375	5.84375	5.9375	6.046875	6.15625	6.25	6.359375	6.453125	6.5625	6.65625	6.765625	6.875	6.96875	7.078125	7.1875	7.28125	7.390625	7.484375	7.59375	7.6875	7.796875	7.90625	8	8.109375	8.21875	8.3125	8.421875	8.515625	8.625	8.71875	8.828125	8.9375	9.03125	9.140625	9.25	9.34375	9.453125	9.5625	9.65625	9.765625	9.859375	9.96875	10.078125	10.171875	10.28125	10.375	10.484375	10.59375	10.6875	10.796875	10.90625	11	11.109375	11.203125	11.3125	11.40625	11.515625	11.609375	11.71875	11.828125	11.921875	12.03125	12.140625	12.234375	12.34375	12.453125	12.546875	12.65625	12.75	12.859375	12.953125	13.0625	13.171875	13.265625	13.375	13.46875	13.578125	13.6875	13.78125	13.890625	13.984375	14.09375	14.203125	14.296875	14.40625	14.5	14.609375	14.71875	14.8125	14.921875	15.015625	15.125	15.234375	15.328125	15.4375	15.546875	15.640625	15.75	15.84375	15.953125	16.046875	16.15625	16.25	16.359375	16.46875	16.5625	16.671875	16.78125	16.875	16.984375	17.078125	17.1875	17.296875	17.390625	17.5	17.59375	17.703125	17.8125	17.90625	18.015625	18.125	18.21875	18.328125	18.421875	18.53125	18.625	18.734375	18.828125	18.9375	19.046875	19.140625	19.25	19.359375	19.453125	19.5625	19.671875	19.765625	19.875	19.96875	20.078125	20.171875	20.28125	20.390625	20.484375	20.59375	20.6875	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	100	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	80	Vout	-4.6875E-2	4.6875E-2	0.15625	0.265625	0.359375	0.46875	0.578125	0.671875	0.78125	0.875	0.984375	1.09375	1.1875	1.296875	1.40625	1.5	1.609375	1.703125	1.8125	1.921875	2.015625	2.125	2.21875	2.328125	2.4375	2.53125	2.640625	2.734375	2.84375	2.953125	3.046875	3.15625	3.265625	3.359375	3.46875	3.5625	3.671875	3.78125	3.875	3.984375	4.078125	4.1875	4.296875	4.390625	4.5	4.59375	4.703125	4.8125	4.90625	5.015625	5.109375	5.21875	5.328125	5.421875	5.53125	5.625	5.734375	5.84375	5.9375	6.046875	6.15625	6.25	6.359375	6.453125	6.5625	6.65625	6.765625	6.875	6.96875	7.078125	7.1875	7.28125	7.390625	7.484375	7.59375	7.6875	7.796875	7.90625	8	8.109375	8.21875	8.3125	8.421875	8.515625	8.625	8.71875	8.828125	8.9375	9.03125	9.140625	9.25	9.34375	9.453125	9.5625	9.65625	9.765625	9.859375	9.96875	10.078125	10.171875	10.28125	10.375	10.484375	10.59375	10.6875	10.796875	10.90625	11	11.109375	11.203125	11.3125	11.40625	11.515625	11.609375	11.71875	11.828125	11.921875	12.03125	12.140625	12.234375	12.34375	12.453125	12.546875	12.65625	12.75	12.859375	12.953125	13.0625	13.171875	13.265625	13.375	13.46875	13.578125	13.6875	13.78125	13.890625	13.984375	14.09375	14.203125	14.296875	14.40625	14.5	14.609375	14.71875	14.8125	14.921875	15.015625	15.125	15.234375	15.328125	15.4375	15.546875	15.640625	15.75	15.84375	15.953125	16.046875	16.15625	16.25	16.359375	16.46875	16.5625	16.671875	16.78125	16.875	16.984375	17.078125	17.1875	17.296875	17.390625	17.5	17.59375	17.703125	17.8125	17.90625	18.015625	18.125	18.21875	18.328125	18.421875	18.53125	18.625	18.734375	18.828125	18.9375	19.046875	19.140625	19.25	19.359375	19.453125	19.5625	19.671875	19.765625	19.875	19.96875	20.078125	20.171875	20.28125	20.390625	20.484375	20.59375	20.6875	99.994270999999998	99.987076999999999	99.974688999999998	99.991472999999999	99.991472999999999	99.981082999999998	99.999465999999998	100.017051	99.994670999999997	100.018649	100.017051	100.005461	99.997867999999997	99.994670999999997	99.981082999999998	99.995869999999996	100.008658	99.964697999999999	99.968294	99.956305	99.953507999999999	99.959902	100.09338200000001	100.09298200000001	100.07779600000001	100.09338200000001	100.06740499999999	100.03143799999999	100.05301799999999	100.040629	100.021846	99.993870999999999	99.985878999999997	99.989474999999999	100.001465	99.982680999999999	99.985478999999998	99.999865999999997	100.003862	99.994270999999998	100.005461	100.003063	99.986677999999998	99.989474999999999	100.004662	99.992272999999997	100.05581599999999	100.05781399999999	100.04262799999999	100.04222799999999	100.053817	100.092583	100.088187	100.103373	100.08738700000001	92.913435000000007	85.221958000000001	85.213566	85.197980000000001	85.212766000000002	72.749607999999995	71.513524000000004	71.527512000000002	71.521117000000004	71.537103000000002	69.158850999999999	69.113692	69.092911000000001	69.110095999999999	69.102902	72.963414999999998	72.976602999999997	72.975403999999997	72.980998999999997	72.973804999999999	77.781065999999996	77.775870999999995	77.759485999999995	77.773073999999994	77.768676999999997	80.462248000000002	80.474637000000001	80.464246000000003	80.465445000000003	80.734003000000001	80.858290999999994	80.878272999999993	80.874275999999995	80.887065000000007	79.996668	79.955505000000002	79.973089000000002	79.958302000000003	79.966295000000002	79.268524999999997	79.242547999999999	79.262529999999998	79.269722999999999	79.258932999999999	79.120658000000006	79.122255999999993	79.125454000000005	79.123455000000007	79.149432000000004	79.290504999999996	79.278515999999996	79.290903999999998	79.280513999999997	79.306489999999997	79.583040999999994	79.585038999999995	79.576646999999994	79.569052999999997	79.750489999999999	79.785257999999999	79.793650999999997	79.813232999999997	79.798446999999996	79.865986000000007	79.881970999999993	79.868384000000006	79.877975000000006	79.890763000000007	79.917939000000004	79.928329000000005	79.929129000000003	79.911545000000004	79.919138000000004	79.940319000000002	79.918338000000006	79.911944000000005	79.932326000000003	79.927930000000003	79.879572999999993	79.896358000000006	79.902353000000005	79.882371000000006	79.878375000000005	79.886767000000006	79.873178999999993	79.878774000000007	79.892362000000006	79.849599999999995	79.844005999999993	79.862789000000006	79.861988999999994	79.854395999999994	79.982281	79.972689000000003	79.958702000000002	79.98348	79.967494000000002	80.035832999999997	80.025041999999999	80.023842999999999	80.011454000000001	80.017049	79.987076000000002	79.971491	79.975487000000001	79.981482	79.963098000000002	79.947512000000003	79.969093000000001	79.954706000000002	79.966295000000002	79.98348	80.012653	80.004261	80.022644	80.026640999999998	80.003461999999999	80.017448999999999	80.025441999999998	80.00506	80.025841999999997	80.135741999999993	80.115759999999995	80.131746000000007	80.105369999999994	80.126551000000006	80.069002999999995	80.082190999999995	80.080991999999995	80.065005999999997	80.082989999999995	7.7126429999999999	7.5803640000000003	7.5787649999999998	7.5551870000000001	7.5583840000000002	7.2262870000000001	7.230283	7.2370770000000002	7.2402740000000003	7.2474670000000003	7.2622540000000004	7.2606549999999999	7.2578579999999997	7.2622540000000004	7.2350779999999997	7.2222900000000001	Time[s]

Voltage[V]
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