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[�\]̂�_̂ àbc�dce�fghîĝ cjdjakc�kl�d�mnôp�qr̂psà̂�kc�
qtfm�uaspkbpae�\̂ j̀ôe�
vwx�yxz�{|xz}~���w������~��~���~�~�~z�|~x����xz�{�w��~���w�
�zx�w��x���xz�|xz}~���w��|xz}~���w����xz�xz���wz�{|xz}~���w�
�zx�w��x�������w��z���}��~z���w�x}z��|xz}~���w��

���c�_̂ àbc�dce�fghîĝ cjdjakc�kl��̂di�jaĝ ���ab]�
laêiajn� apj¡di�tk¢̂p�£ǹĵg�lkp�£gdpj�¤pae�mnôp�
�dcb̂�
���~��~���¥�����x�{¦��xz�x��§��~z�w���w�w~�����wz�w��~��
|xz}~���w�y����|xz}~���w���̈�©�ª�ww�¦�~~��yx��{�~�x�z~��
�zx�w��x������|xz}~���w��|xz}~���w����~x��©w��~��x�~�{¦��xz�x��
§��~z�w���w�w~�����wz�w��~��|xz}~���w�«��~�x�z~���zx�w��x������
|xz}~���w��|xz}~���w��

¬�mkghdpdja­̂�£j¡en�kc�£gdpj�¤pae�£̂s¡pajn�\̂ j̀ôè�
®̀acb�uf\�q�̄\\°m±�udjpar�
§zww²~�����w³�{̈~������w�¦z��x���w�����w��z���}��{̈¦����
ẃ��~z�������~��~���¥�����x�{¦��xz�x��§��~z�w���w�w~����
�wz�w��~��|xz}~���w�y����|xz}~���w���ªwz}����~z��~z�{§��~z�w��
�x}x�~��|�xwz�w���wz�w���|xz}~���w����~x��©w��~��x�~�{¦��xz�x��
§��~z�w���w�w~�����wz�w��~��|xz}~���w�«��~�x�z~���zx�w��x������
|xz}~���w��|xz}~���w���́�~�~�µ��w³�{̈~������w�¦z��x���w����
�w��z���}��{̈¦����́w��~z����¶wx��ª~}wz�w�w��{̈~������w�¦z��x���w�
����w��z���}���́w��~z���

·��c�q­d̀akc�kl�uds]aĉ�̧ d̂pcacb�od̀ ê�fcjp¡̀akc�
_̂ĵsjakc�ac�£gdpj�¤paè�
§zww²~�����w³��́���~���|~z��w³��́�~�~�µ��w³��¶wx��ª~}wz�w�w��
{̈~������w�¦z��x���w�����w��z���}���́w��~z���
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[�mkgt£ag¿�̄�mkgg¡cajn�od̀ ê�£gdpj�¤pae�\̂ j̀ôe�lkp�
�kiàjas��̂ àiâcŝ�̄cdiǹà�
§����~�|�wwÀx����Á�����x�~À���~z~�~�~�{̈~z�~��|�~�w��zx�w��x����
�|§���§�x���~��w�~}��~�{vx��x�~�|�~�w��zx�w��x�����|§���|w��w��
§�µz�w�~�x�{�zx�w��x������̈~z�~����|§���¶x��~©��~��§�~�xz��~z�
{vx��x�~�|�~�w��zx�w��x�����|§���§zx��Á~��~�{Âw�����¦µµµ��¦�|�
Áx�~zx�§���zx���|§����~�~��~�~�~À~z�{̈~z�~��|�~�w��zx�w��x����
�|§��

��_àjpao¡jakc�Ã̂j¢kpÄ�_abajdi�\¢ac¿�d�Åd̀as�uds]aĉ�
¸̂dpcacb�od̀ ê� kijdb̂�q̀jagdjkp�
���~�~��µy�¦~~�x���w³~��~³x��§z��xzw�����w�w�{�wz��~�w�yx��w��
Â�~z�w������z��Â�~zÆ�x��{µ���w��wz��~�w��w�yx��w�«�yÇµÁ��Â�~z�w���
È�É��|�~�w��{Á����w��zx��¦z��x���w����Á�����«�́µ�§��Ê�̈z���w�}w�
µz}xzww�xz}�~z���w�x�x�z�|��������w�w~�����wz�w���Á����}~���

¬��k¡̀ ]̂kie�_abajdi�\¢ac�jk�£¡hhkpj�qĉpbn�udcdb̂ĝ cj�
dce�£gdpj�̄hhiadcŝ��̂`̂dps]�
¦}���̈����xw�©x��̈�³��³����Áx������©x�{¦ªÁ��́w��~z���

��� !"�#��$�Ë&*�$,$-�*$)�Ì#',2,Í*',�$�0���Î�/&��+,!'�,(Ï',�$�
1Ð!'&2�Ñ&!,.,&$Ò&�
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[�Ã̂j¢kpÄ�mkc̀jpdaĉe��̂aclkpŝĝ cj�̧ d̂pcacb�lkp�
�hjagdi�q �m]dpbacb�mkcjpki�
��z}�v���§zz~�|�~}�x�zw��§��x~z�Áw����|��~zx�{���zw����zx�w��x����
�|§�����~zxw��§�z�����|w~z�Áwx�w���{y~��wz�w��w�©w�w���~�x�z~��
y~���~�������|§��

���̂b¡idjakc�kl�_àj¡podcŝ�udbcaj¡ê�lkp�̧ksdjakcdi�
Õp̂Ö¡̂csn�£jdoaiajn�®̀acb�uds]aĉ�̧ d̂pcacb�
§�xz~zw�����z�̈x�w��w��Á~z~}x��x����Á~�~���������{�zx�w��x������
|��~������w���zx�w��̈xz}�����

¬�̧ d̂pcacb�od̀ ê��̂di�jaĝ ��¡jdb̂�̧ksdjakc�fêcjalasdjakc�
ac�tk¢̂p�_àjpao¡jakc�£ǹĵg̀�¢aj]�£hdp̀̂ �£̂c̀kp̀�
~̈z}�Á����w�×���Ø�w�Ù�~��{|��z������©��zx�w��x�����|§��

·�Ú d̂j]̂p�fce¡ŝe�tk¢̂p��¡jdb̂�tp̂easjakc¿�̄�
mkghdpàkc�kl�uds]aĉ�̧ d̂pcacb�ukêì�
È~��xzw�́~��~z���̈��x��~©w��{�zx�w��x�����������~���������w���
�|§����wz�yx�zw��{�¦�µ|�Ê��zx�w��x�����������~���«�vw��w�z�
v~�w��§��w���wz����|§��

Û�qrhikpacb�̧ab]j¢̂ab]j�Õ̂êpdĵe�̧ d̂pcacb�lkp�
_àjpao¡ĵe�̧kde�Õkp̂sd̀jacb�
§��x��w©�����~}���~�{��xzx�������w}w�����xz��¦�w�~z����Èxz�Ù�~��
{��xzx�������w}w�����xz��¦�w�~z����|��wwÀx���|�~z©w��{��xzx�������w}w�
����xz��¦�w�~z���
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[��̂ àiâcŝ��pâcĵe��ĥpdjakc�kl�tk¢̂p�_àjpao¡jakc�
Ã̂j¢kpÄ̀�¢aj]�̧aĉ��dpêcacb�dce�mkghp̂]̂c̀a­̂�
�̂skclab¡pdjakc�u d̂̀¡p̂ �̀
Ù�wz}�~��yx�{§~�����zx�w��x����Âxz�~z����Ù�~��|�x�{�~z�~z}�
�w��z���}x�~���zx�w��x����|xz}~���w���Èxz�Ù�~��{��xzx�������w}w�

����xz��¦�w�~z����́�~z}���z���~z�{�~��~����w����¦z��x���w����
�w��z���}����|§���Ø�³�~z}�yxz�{�w��Ø��©��zx�w��x�����|§��

��mnôp�t]ǹasdi��̂skclab¡pdjakc�lkp�_àd̀ĵp��̂ àiâcŝ�kl�
tk¢̂p�_àjpao¡jakc�£ǹĵg̀�
���Ù~�x����¦��~���Ø�³�~z}�yxz��¶xz����¥�¶�©©~�~zw�{�zx�w��x������
�~��~����w����y��w�����|§���Øx��z�Ø~���Âwx��xz}�{�~�x�z~��
�wzw�~��w�µzw�}��y~���~�������|§��

¬�_àjpao¡jakc�¤pae�£̂p­aŝ �̀t̂plkpgdcŝ�̄cdiǹà�lkp�
mnôp�p̂ àiâcj��ciaĉ�Õ̂ êodsÄ�od̀ ê�_q��mkcjpki�
Èx~z��~�Ù�~z}��́�~z}�xz}�Ø~������~��~��Á~z~�~³~�x�{��~�©��z�
�zx�w��x�����|§��

·�̄ �\pdc̀e¡sja­̂�¤pdh]�Ã̂¡pdi�Ã̂j¢kpÄ�îdpcacb�lkp�¤pae�
�̂ àiâcŝ�̄cdiǹà�
Á�x�~z©~�́~��~���§����~�|�wwÀx�����~�~��~�~�~À~z�{̈~z�~��|�~�w�
�zx�w��x�����|§��

Û�tk¢̂p�Õdai¡p̂�md̀sdê�tp̂easjakc�¡̀acb�¤pdh]�Ã̂¡pdi�
Ã̂j¢kpÄ̀�
|~���x©�Á���~�~}~��×xz���v���µ��~z����x~z��{�~��~����w����
¦z��x���w�����w��z���}����|§��

Ý�fĉrdsjĉ`̀�kl�£̂skce��pêp�mkĉ��̂idrdjakc̀�lkp�
mdis¡idjacb��ĥpdjacb�qc­̂ikĥ �̀
ª~zz~�����xz}��È��~zz~��~��xw��{�zx�w��x�������x��x}~z���|§��

Þ��̂ àiâcŝ��pâcĵe�mkiidokpdja­̂��ĥpdjakcdi�_̂sàakc�
udÄacb�lkp�̄sja­̂�_àjpao¡jakc�Ã̂j¢kpÄ̀�on�tpa­dsn�
tp̂`̂p­acb��¡j̀k¡pŝe�mkgh¡jdjakc�
×��~��ª~z��Ù�x�x�yx�{�zx�w��x������Ù�wÀx~z}��ª~z}�Ù�������xz~��

ß�udragàacb�tk¢̂p�Ã̂j¢kpÄ�®jaiajn�¢aj]�_̂ia­̂pn�
mkcjpdsj̀�ac�qĉpbn�t̂ p̂�jk�t̂ p̂�\pdeacb�
ẅ��xz�§z���{�zx�w��x��������x��w��w����zx�w��̈xz}�������wÀ~z�
¶�©���~���xà����~}~z~��~À��x��{�zx�w��x���������x�|~���|w��x~���
�~�x�w�w�§�w�x�x�{�~z��w��w���w������x�~z��zx�w��x�����zx�w��
ẍz}����������~��������z�{|���������µz}xzww�xz}���zx�w��
ẍz}�����
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O�PQRQSTUTR�VWTXUYZY[QUY\X�\Z�]\̂_̀abZTW�cYXW�dQRS�
effRTfQUTW�g\WT̀�hYUi�jTYXZ\R[TSTXU�kTQRXYXf�
lmnopqr�spo�tnoupq�vopwxwqr�yqozm{|ox}~���oqp���vom����tnoupq�
vopwxwqr�yqozm{|ox}~���oqp����mqr�mo����tnoupq�vopwxwqr�yqozm{|ox}~�
��oqp�����mq���mq�tnoupq�vopwxwqr�yqozm{|ox}~���oqp��

���\S�QRQUY�T�eXQ̀a�Y��\Z�g\WTRX��eVb_Q�TW�]QUQ�
�\S�RT��Y\X�\X�P\hTR��̂ Q̀YUa�]Y�ÛR_QX[T�]QUQ�
�p{��|��x{wwx�t������p��mq�yqozm{|ox}����{p�q�w�m{����~�
�m{�pq}�����xm�pq��mo�m{~���o�o���s�xpx~��q�{mp|�y��or�t�����
�p��mq�yqozm{|ox}~��m{�pq}��

�� YTRQR[iY[Q̀�g^̀UYbkQaTRTW�¡�QR�T�VWTXUYZY[QUY\X�Z\R�
PRTWY[UY\X�\Z�¢\XbkYXTQR�]aXQSY[��\Z�jT[\XZYf̂RQ_̀T�
gY[R\fRYW��
£pq�so�t�mqq|}�zpqop��xpxm�yqozm{|ox}~�y������

¤�j\_̂�U�QXW�PRTWY[UY�T��iQRfYXf�\Z�kQRfT�¥̀T[URY[�¦TiY[̀T�
d̀TTU��YX�§RYW��\X�URQYXTW�PQR̈YXf�k\U��
�m{©oq��wwr|xmmq~�smwqo��oq|��m{�pqq~�ªp{x�«o¬mq��o|~�«pxp�}�
ªp­w���{op|~�vw�pqq���{oq��tyqozm{|ox}�w���©mqxm~���m�«mx�m{�pq�|��

®�¥XiQX[YXf�¡i\RUb̄TRS�k\QW�d\RT[Q�UYXf�hYUi�̄T[iXY[Q̀�
VXWY[QU\R��QXW�̄RTTb�UR̂[ÛRTW�PQR°TX�¥�UYSQU\R�
voq±nopq�so�~�vmq²±��ow��sm��t«pxowqp���po©pq�yqozm{|ox}�w��
��omq�m�pq���m��qw�wr}~��po©pq��

����������������� !�"�#$#%����&$$'�#&%$�(�� �#�
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O�¥̀T[UR\̀a°TR�¡[iTŴ ỲXf�Z\R�¢\RWY[�d�j�¡TR�Y[T��
q̧{o�p��p�m�o~��p{�w��p{mxxp~�vp�p��¹pºm��w�{�t�m��qo�p��yqozm{|ox}�
w��lmq�p{�~�lmq�p{���

��̄ \hQRW��d\RT[Q�U�gQR̈TU��d\R�¥XiQX[TW�PTTRbU\bPTTR�
¥̀T[URY[YUa�̄RQWYXf�
��op���o�wz�t�q{op��p{o|~�l��̧«�~��«��~���s�yqozm{|ox}���
»��¼½̧qm{r}»o��m~��{pq�m����qp�ª�|o��t�q{op��p{o|~�l��̧«�~��«��~�
��s�yqozm{|ox}~��{pq�m����m�mqm�sm��p�{m�t�q{op~��{pq�m����qo�p��
�pq¬p��t��m�o|���q|xox�xm��w{��m��qw�wro�p���m|mp{���
t»��¼½̧qm{r}»o��m�~�ªm�ro������om{{m��oq|wq�t���m{op���w��mrm�
swq�wq~�yqoxm��¹oqr�w���

��¥¾̂YUQ_̀T�WaXQSY[�T̀T[URY[YUa��RY[YXf��YQ�YS�̀Y[YÙa�
[\X�URQYXTW�ŴQ̀�QXW��̂_fRQWYTXU�STUi\W��
�̧�pq�m��¼�ªp�wr�q�t�xpq�w{��yqozm{|ox}~�y������wqop��p{xoq�
t�xpq�w{��yqozm{|ox}~�y������qx�wq}�lmr�m{o|�t�xpq�w{��yqozm{|ox}~�
y������p���p¬prw�p��t�xpq�w{��yqozm{|ox}~�y����

¤�¡aXTRfa�eS\Xf�d̀T¿Y_̀T�]TSQXW�À�d\RSYXf�Q��\Q̀YUY\X�
U\�¥QRX�g\RT�ZR\S�jT�TR�T�gQR̈TU�
�mxm{��Á�»Á��p�m�t�m��qo�p��yqozm{|ox}�w��lmq�p{�~�lmq�p{����
�{}rzm���¬Âx|�o�x�t�ª����omqx��qqwzpxowq��mqxm{~�lmq�p{�����mq{o��
ªoq�qm{~�vp�p��¹pºm��w�{�t�m��qo�p��yqozm{|ox}�w��lmq�p{�~�
lmq�p{���

®�Ã̂ `̈b�\hTR�§RYW�¡̂��\RUÀ�]Y�URY_̂UTW�ÄPd�Z\R�¦\̀UQfT�
QXW�dRT¾̂TX[a�jTf̂ Q̀UY\X�
�p�p}mx��p�qpq�t�««s~�y�����«px�pq��{p}�t�p|�oqrxwq��xpxm�
yqozm{|ox}���̧�ª±��y~�y������q¬pq�ªw|m~��qp�o�p�l��m}�
t�p|�oqrxwq��xpxm�yqozm{|ox}~�y����

����������������� !�"�#$#%����&$$'�#&%$�(�� �%�
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O�¦\̀UÊ¦ej�Ä�UYSY°QUY\X�YX�UiT�PRT�TX[T�\Z�eUUQ[̈�À�e�
jTQ̀b̄YST��\b¡YŜ Q̀UY\X�¡ÛWa�
�w�p��p���|o����xp��t¹�y��~��p��o��{p�op����|x�p���p©�p�
t�om�mq|��m��qw�wr}�pq���m{zo�m|��{ozpxm�so�oxm�~��q�op���
�om�mq|~��q�op����m�{w��Á�»m{rp{p�t�y�lm��x~��p��o��{p�op�����m�p��
���m�~���p{p�p��w|�¹wq|xpqxoqw��t¹�y��~��p��o��{p�op��

��]T�T̀\�STXU�\Z�Q��\̀̀Q_\RQUY�T� a_RYW��a_TRbPia�Y[Q̀�
T̄�U_TW�Z\R�eXQ̀a�YXf��a_TR�T[̂RYUa�V��̂T��\Z�]¥j�
¡a�UTS��
���m���Á���|�m�~�vp©p�����m�~�«p�mm�����m�~���qxm{�n�~���w�
��mq~�vopq��q���~��pq¬p}�v�p�tyqozm{|ox}�w��«m©��w�x���p�m|~�
��|x{p�op��

��]YfYUQ̀�̄hYX�Z\R�¥�Q̀̂ QUYXf�]TUT[UY�T��\̂XUTRSTQ�̂RT��
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2 Integrated simulation of blackstart grid restoration with 
cognitive operator modeling control implementation...253 
Casey L Doyle, Kevin Stamber, Robert Abbott, Aaron Jones, Bryan 
Arguello, Richard Garrett, Walter Beyeler, David Schoenwald, 
Samuel T Ojetola (Sandia National Laboratories, USA) 

3 Distributed Frequency Divider-based Model Predictive 
Control for Frequency Control of Multi-Area Power 
Systems...260 
Tobias Heins (RWTH Aachen University, Germany); Paula 
Chanfreut (Eindhoven University of Technology, The Netherlands); 
Sriram Karthik Gurumurthy (EON Energy Research Center - RWTH 
Aachen University & Institute for Automation of Complex Power 
Systems, Germany); Priyank Srivastava (Massachusetts Institute of 
Technology, USA); Antonello Monti (RWTH Aachen University & 
Institute for Automation of Complex Power Systems, Germany); 
Anuradha Annaswamy (Massachusetts Institute of Technology, 
USA) 

4 Stochastic Optimal Power Flow Analyses for Vieques and 
Culebra Island Microgrids with Variable PV 
Generation...267 
Mohammad Shahidehpour, Larissa Affolabi (Illinois Institute of 
Technology, USA); Alexandre B Nassif (LUMA Energy & ATCO, 
USA); Misael Rodríguez Hernández (LUMA Energy, USA) 

Wednesday, 1 November 2023   15:15-16:45 Room 3 
Data Analytics and Computation 2 
Session Chair: Bruce Stephen (University of Strathclyde, UK) 
1 Safe Reinforcement Learning for Strategic Bidding of 

Virtual Power Plants in Day-Ahead Markets...325 
Ognjen Stanojev (ETH Zurich, Switzerland); Lesia Mitridati (DTU, 
Denmark); Riccardo de Nardis di Prata, Gabriela Hug (ETH Zurich, 
Switzerland) 

2 Negative Price Forecasting in Australian Energy Markets 
using gradient-boosted Machines: Predictive and 
Probabilistic Analysis...332 
Devinder Kaur (Deakin University, Australia); Gagangeet Singh 
Aujla (Durham University, United Kingdom); Md. Apel Mahmud 
(Northumbria University, United Kingdom) 

3 PITPS: Balancing Local and Global Profits for Multiple 
Charging Stations Management...338 
Jie Liu, Yongxin Guo, Xiaoying Tang (The Chinese University of 
Hong Kong, Shenzhen, China) 

4 A fair selection strategy for residential Demand Response 
participants...344 
Christoforos Menos-Aikateriniadis (National Technical University of 
Athens & Intracom Telecom, Telco & Enterprise Software Dpt., 
Greece); Igyso Zafeiratou, Nikolaos Charitos (Intracom Telecom, 
Greece); Pavlos S. Georgilakis (National Technical University of 
Athens, Greece); Isidoros Kokos (Intracom Telecom, Greece) 

Thursday, 2 November 2023    11:00-12:30 Room 1 
Control and Operations 3 
Session Chair: Waqquas Bukhsh (University of Strathclyde, UK) 
1 Required Level of Detail of Optimization Models for the 

Control of Flexible Energy Resources...273 
Lukas Peter Wagner, Maximilian Kilthau, Lasse Matthias Reinpold, 
Alexander Fay (Helmut-Schmidt-University Hamburg, Germany) 

2 The Potential of Indicating Energy Flexibility 
Information by EV Users for Application in Energy 
Management Systems: a Dutch Case Study...279 
Bart Nijenhuis, Jacco Reuling, Gerwin Hoogsteen, Johann Hurink 
(University of Twente, The Netherlands) 

3 Optimizing Pricing and Charging Strategy for Electric 
Taxis  Considering Credit Mechanism...285 
Jiwei Zhang, Chenxi Sun, Xiaoying Tang (The Chinese University of 
Hong Kong, Shenzhen, China) 

4 Optimal Placement and Power Supply of Distributed 
Generation to Minimize Power Losses...291 
Shijie Pan (King Abdullah University of Science and Technology, 
Saudi Arabia); Sajjad Maleki (University of Warwick & CY Cergy 
Paris University, United Kingdom); Subhash Lakshminarayana 
(University of Warwick, United Kingdom); Charalambos 
Konstantinou (KAUST, Saudi Arabia) 

5 High-Fidelity Validation with Smart Grid Modelling 
Complexity: Considerations on Emerging Solutions...297 
Syeda M Azim, Zhiwang Feng (University of Strathclyde, United 
Kingdom); Mazheruddin H Syed (WSP, United Kingdom); Graeme 
Burt (University of Strathclyde, United Kingdom) 

Thursday, 2 November 2023    11:00-12:30 Room 2 
Control and Operations 4 
Session Chair: Emilio Jose Palacios-Garcia (KU Leuven, Belgium) 
1 Improved voltage control for power networks based on 

reverse- and forward-engineering framework...304 
Chuanhao Hu, Xuan Zhang (Tsinghua University, China) 

2 Decentralized Data-driven Optimal Control for the 
Microgrid...311 
Kasun Weerasinghe (York University, Canada); Pirathayini Srikantha 
(York University, Canada) 

3 Security-Constrained Coordinated Power Scheduling 
Method Considering New Types of Flexible Resources...318 
Yuhong Zhao, Mengjie Teng, Chao Liu, Chen Chen (Xi'an Jiaotong 
University, China) 

4 Complex Graph Laplacian Regularizer for Inferencing 
Grid States...350 
Chinthaka Dinesh (York University, USA); Junfei Wang (York 
University, Canada); Gene Cheung (York University, Canada); 
Pirathayini Srikantha (York University, Canada) 

5 Optimal control of offshore wind farm collector systems 
during outages...356 
Martiene J Ubbens (Delft University of Technology & Vattenfall, 
The Netherlands); Bart De Schutter (Delft University of Technology, 
The Netherlands) 

Thursday, 2 November 2023    11:00-12:30 Room 3 
Control and Operations 5 
Session Chair: Mohamed Elgenedy (Glasgow Caledonian University, 
UK) 
1 Hardware-in-the-Loop Evaluation of Grid-Edge DER 
Chip Integration Into Next-Generation Smart Meters...362 

Joshua Comden, Jing Wang, Subhankar Ganguly (National 
Renewable Energy Laboratory, USA);  Steven Forsyth, Reynaldo 
Gomez (NVIDIA Corporation, USA); Andrey Bernstein (National 
Renewable Energy Laboratory, USA) 

2 Optimal Energy Storage Operation under Demand 
Uncertainty: A Prospect Theory Analysis...368 
Qisheng Huang (Harbin Institute of Technology, Shenzhen, China); 
Jin Xu (Huazhong University of Science and Technology, China); 
Peng Sun (Hunan University, China); Bo Liu (Shenzhen Institute of 
Artificial Intelligence and Robotics for Society, China); Costas 
Courcoubetis (The Chinese University of Hong Kong, China) 

3 A Periodicity Based Approach for Optimal Sizing of 
Grid-Connected Household PV-BESS System...374 
Vishal Kachhad, Amit Joshi (University of Sannio, Italy); Valerio 
Mariani (ENEA, Italy); Vincenzo Raffa (Friendly Power, Italy); 
Luigi Glielmo (University of Naples Federico II, Italy) 

4 EMT-Based Co-Simulation of Power System and 
Communication Networks...380 
Milad Beikbabaei, Ashwin Venkataramanan, Ali Mehrizi-Sani 
(Virginia Tech, USA) 

5 Deep Reinforcement Learning For Distribution Power 
System Cyber-Resilience via Distributed Energy 
Resource Control...386 
Nicholas E Corrado (University of Wisconsin-Madison & Sandia 
National Laboratories, USA); Michael Livesay, Tyson Bailey, Jay 
Johnson, Drew Levin (Sandia National Laboratories, USA) 



Thursday, 2 November 2023    16:00-17:50 Room 1 
Communications and Networking 2 
Session Chair: Ahmed S. Musleh (The University of New South Wales, 
Australia) 
1 Combined QoS Analysis of Smart Distribution Grids with 
Constraint Satisfaction Problem and Network Calculus...392 

Abdullah Alshraa (Friedrich-Alexander-Universität, Germany); 
Reinhard German (University of Erlangen, Germany); Kai-Steffen J. 
Hielscher (Friedrich-Alexander-Universität Erlangen-Nürnberg, 
Germany); Frauke Oest (University of Oldenburg, Oldenburg, 
Germany); Sebastian Lehnhoff (University of Oldenburg & OFFIS - 
Institute for Information Technology, Germany) 

2 Statistical Process Routing Optimization in the Product 
Line for Industrial Internet of Things...399 
Love Allen Ahakonye, Cosmas Ifeanyi Nwakanma, Jae Min Lee, 
Dong Seong Kim, Taesoo Jun (Kumoh National Institute of 
Technology, South Korea) 

3 Model the Path: Impact of Propagation Models on the 
    Scalability Analysis of a Wireless M-Bus Sensoring 

System for Smart Grids...405 
Néstor Rodríguez-Pérez, Javier Matanza, Gregorio López (Institute 
for Research in Technology, Comillas Pontifical University, Spain) 

4 Distributed Topology Optimization for Agent-based Peer-
to-Peer Energy Market...411 
Maximilian Kilthau, Daniel Ansari, Alexander Fay (Helmut-Schmidt-
Universität, Germany) 

5 Communication Reduction for Power Systems: An 
Observer-Based Event-Triggered Approach...417 
Gabriel E. Mejia-Ruiz (KAUST, Saudi Arabia); Yazdan Batmani 
(University of Kurdistan, Iran); Subhash Lakshminarayana 
(University of Warwick, United Kingdom); Shehab Ahmed, 
Charalambos Konstantinou (KAUST, Saudi Arabia) 

6 Explainable SCADA-Edge Network Intrusion Detection 
System: Tree-LIME Approach...424 
Cosmas Ifeanyi Nwakanma, Love Allen Ahakonye, Taesoo Jun, Jae 
Min Lee, Dong Seong Kim (Kumoh National Institute of 
Technology, South Korea) 

Thursday, 2 November 2023    16:00-17:50 Room 2 
Security and Privacy 2 
Session Chair: Ifiok Umuren (University of the West Scotland, UK) 
1 Adversarial Robustness of Multi-agent Reinforcement 

Learning Secondary Control of Islanded Inverter-based 
AC Microgrids...431 
Ezzeldin Shereen, Kiarash Kazari, György Dán (KTH Royal Institute 
of Technology, Sweden) 

2 Mitigation of GPS Spoofing Attacks in Linear State 
Estimation using Principal Angle Computation...438 
Mahesh Raju Badugu, Paresh Risbud, Gopal Gajjar, Shreevardhan 
Soman (Indian Institute of Technology Bombay, India) 

3 A Data Integrity Attack Targeting VSC-HVDC-
Connected Offshore Wind Farms...444 
Juanwei Chen, Hang Du, Jun Yan (Concordia University, Canada); 
Rawad Zgheib (Hydro-Quebec Research Institute, Canada); Mourad 
Debbabi (Concordia University, Canada) 

4 Analysis of Cascading Failures Due to Dynamic Load-
Altering Attacks...450 
Maldon Patrice Goodridge (Global Development Initiatives, United 
Kingdom); Alessandro Zocca (Vrije Universiteit Amsterdam, The 
Netherlands); Subhash Lakshminarayana (University of Warwick, 
United Kingdom) 

5 Detection of Cyber Attacks on Synchro-Phasor Network 
Targeting Topology Detection Application of Power 
Distribution Grids...456 
Afshin Ebtia, Dhiaa Elhak Rebbah, Abdullah Qasem, Mohsen 
Ghafouri (Concordia University, Canada); Danial Jafarigiv (Hydro-
Quebec Research Institute, Canada); Mourad Debbabi, Arash 
Mohammadi (Concordia University, Canada) 

6 Industrial Network Protocol Security Enhancement Using 
Programmable Switches...462 
Zheng Hu (University of Arkansas, USA); Hui Lin (University of 
Rhode Island, USA); Luke Waind, Yanfeng Qu (University of 
Arkansas, USA); Gong Chen (Illinois Institute of Technology, USA); 
Dong Jin (University of Arkansas, USA) 

Thursday, 2 November 2023    16:00-17:50 Room 3 
Security and Privacy 3 
Session Chair: Daisuke Mashima (Illinois ARCS, Singapore) 
1 Taxonomy of Fingerprinting Techniques for Evaluation 

of Smart Grid Honeypot Realism...469 
Vanessa Tay Sin Yee, Xinran Li (National University of Singapore, 
Singapore); Daisuke Mashima (Illinois Advanced Research Center at 
Singapore & National University of Singapore, Singapore); Bennet 
Ng (Illinois at Singapore Pte Ltd, Singapore); Phuong Cao, Zbigniew 
Kalbarczyk, Ravi Iyer (University of Illinois at Urbana-Champaign, 
USA) 

2 Cyber Forensic Analysis for Operational Technology 
Using Graph-Based Deep Learning...476 
Alfan Presekal (Delft University of Technology, The Netherlands & 
Universitas Indonesia, Indonesia); Alex Stefanov, Vetrivel 
Subramaniam Rajkumar, Peter Palensky (Delft University of 
Technology, The Netherlands) 

3 Early Alarm: Robust Event Analysis for Power Systems 
using 1-D Fully Convolutional Network...483 
Chengcheng Li, Wei Wang, Zhihao Jiang, Lin Zhu, Jinyuan Sun, 
Yilu Liu, Hairong Qi (University of Tennessee, USA);  

4 A Universally Composable Key Exchange Framework for 
Operational Technology Communication Protocols...490 
Abubakar Sadiq Sani (University of Greenwich, United Kingdom); 
Elisa Bertino (Purdue University, USA); Dong Yuan (The University 
of Sydney, Australia); Zhao Yang Dong (Nanyang Technological 
University, Singapore) 

5 Privacy Preserving Billing in Local Energy Markets with 
Imperfect Bid-Offer Fulfillment...496 
Andrei Hutu, Mustafa Asan Mustafa (University of Manchester, 
United Kingdom) 

6 Zone-based Privacy-preserving Billing for Local Energy 
Market based on Multiparty Computation...505 
Eman Ahmed Alqahtani, Mustafa Asan Mustafa (University of 
Manchester, United Kingdom) 

Friday, 3 November 2023    11:00-13:00 Room 1 
Communications and Networking 3 
Session Chair: Muhammad Zeeshan Shakir (University of the West of 
Scotland, UK) 
1 Enabling Digital Twins for Smart Substation Networks...512 

Arthur Albuquerque Zopellaro Soares (Universidade Federal 
Fluminense, Brazil); Daniel Mosse (University of Pittsburgh, USA); 
Yona Lopes (Fluminense Federal University, Brazil); Natalia 
Fernandes (Universidade Federal Fluminense & Midiacom, Brazil); 
Debora Muchaluat-Saade (Universidade Federal Fluminense, Brazil) 

2 Microcomputer Prototyping of IEC61850-9-2 with 
Performance Analysis...519 
Nikolai Galkin, Chen-Wei Yang (Luleå Tekniska Universitet, 
Sweden); Nicholas Etherden (Vattenfall AB, Sweden); Valeriy 
Vyatkin (Luleå University of Technology, Sweden) 

3 In-Band Full-Duplex Relay and Mesh Networking in 
Broadband Power Line Communications...526 
Vitali Korzhun, Andrea M Tonello (University of Klagenfurt, 
Austria) 

4 Integrating 5G Technology for Improved Process 
Monitoring and Network Slicing in ICS...532 
Jared M Aguayo (University of Texas at El Paso, USA); Abel O 
Gomez Rivera (Sandia National Laboratories & University of Texas 
at El Paso, USA); Deepak K Tosh (University of Texas, El Paso, 
USA) 
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Friday, 3 November 2023    11:00-13:00 Room 2 
Data Analytics and Computation 3 
Session Chair: Gerwin Hoogsteen (University of Twente, The 
Netherlands) 
1 Appliance-Incremental Learning for Non-Intrusive Load 

Monitoring...539 
Giulia Tanoni (Universita' Politecnica Delle Marche, Italy); 
Emanuele Principi (Università Politecnica delle Marche & A3Lab, 
Italy); Luigi Mandolini (MAC srl, Italy); Stefano Squartini 
(Polytechnic University of Marche, Italy) 

2 A socially intelligent approach to consumers’ collective 
capabilities in smart grids...545 
Faezeh Bagheri-moghaddam, Sonja Oliveira (University of 
Strathclyde, United Kingdom); Ed Atkins, Anna Chatzimichali 
(University of Bath, United Kingdom) 

3 Online detection of power events using the end-user 
communication interface of residential smart meters...552 
Emilio J. Palacios-Garcia (KU Leuven & EnergyVille, Belgium); 
Geert Deconinck (KU Leuven, Belgium) 

4 The Effect of Data Resolution on the Sizing of Energy 
Storage Systems Using a Load Profile Signal 
Decomposition Method...558 
Edmund Schaefer (Saxion University of Applied Sciences & 
University of Twente, The Netherlands); Richard van Leeuwen 
(Saxion University of Applied Sciences, The Netherlands); Gerwin 
Hoogsteen, Bart Nijenhuis, Johann Hurink (University of Twente, 
The Netherlands) 

5 Analyzing Impact of Data Uncertainty in Distributed 
Energy Resources using Bayesian Networks...564 
Ankita Garg, Gagangeet Singh Aujla, Hongjian Sun (Durham 
University, United Kingdom) 

Friday, 3 November 2023    11:00-13:00 Room 3 
Security and Privacy 4 
Session Chair: Rabia Khan (PNDC, UK) 
1 Injection Attacks and Detection Strategy in Front-End 

Vehicle-to-Grid Communication...570 
Sushil Poudel, J. Eileen Baugh (Tennessee Tech University, USA); 
Abdulrahman Takiddin (Florida State University, USA); Muhammad 
Ismail (Tennessee Tech University, USA); Shady S. Refaat 
(University of Hertfordshire, United Kingdom) 

2 Cyber-Physical GNN-Based Intrusion Detection in Smart 
Power Grids...576 
Jacob Sweeten (Tennessee Technological University, USA); 
Abdulrahman Takiddin (Florida State University, USA); Muhammad 
Ismail (Tennessee Tech University, USA); Shady S. Refaat 
(University of Hertfordshire, United Kingdom); Rachad Atat (Texas 
AM University at Qatar, Qatar) 

3 Representation Learning based Time Synchronization 
Attack Detection for Synchrophasors...582 
Asif Iqbal (National University of Singapore, Singapore); 
Muhammad Naveed Aman (University of Nebraska-Lincoln, USA); 
Biplab Sikdar (National University of Singapore, Singapore) 

4 Evaluation of the Impact of Cyber-Attacks Against 
Electric Vehicle Charging Stations in a Low Voltage 
Distribution Grid...588 
Afroz Mokarim (University of Genoa & Aizoon S. P. A, Italy); 
Mario Marchese (University of Genoa, Italy); Giovanni Battista 
Gaggero (Università degli studi di Genova, Italy) 

5 Secure and Privacy-Preserving Networking Strategy for 
Dynamic Wireless Charging of EVs...595 
Mahmoud Abouyoussef (University of Central Arkansas, USA); 
Muhammad Ismail (Tennessee Tech University, USA); Shady S. 
Refaat (University of Hertfordshire Hatfield, Qatar) 




