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INTRODUCTION

ProfessorGuiseppePariseandhisteamattheSapienza–UniversitàdiRomacontinuefindingways
toimprovesecurityforhospitalpowersystems;themosttechnicallycomplicatedriskaggregations
operatingondrylandinItaly,intheUnitedStates,andeverywhereelse.Nothinghappensinany
industry--nottheleastclinicaldeliveryandmedicalresearchenterprises--withoutreliableelectrical
energy.informationandcommunicationsystems.Howbesttobuildandmaintainpowersystems
resistanttointerruptionisacontinuousconversationintheelectricalpowerindustry.

Healthcaresectorcodes,standards,regulationsandrecommendedpracticesformalargeand
dynamiccatalog.BestpracticeliteraturepublishedbytheInternationalElectrotechnicalCommission,
andtheInstituteofElectricalandElectronicEngineers(IEEE)getsthinquickly,however,onthe
obligationofleadershipinthesocialnegotiationoftechnicalchange.Electricalengineershavea
limitedtoolboxwhensolutionstopowersystemreliabilitylieoutsidetheboundariesoftheirinfluence.
Whentechnicalsolutionsventureintotherealmofpolicyengineersarenotalwayswelcomed.Many
societiesaredeeplyambivalentaboutengineersasleaders;asindicatedbytheprofessionalaffiliation
ofmostmembersofstateandlocalgovernmentintheUnitedStates.Engineersthemselvesaredeeply
ambivalentaboutmanagement.

Theontological claimofmanybusiness schools is that leadership andmanagement skills
canbelearnedandconveyedamongeconomicsectors.TheskillsettoleadCoca-Colaisreadily
transferable to Apple Computer, for example. So goes the claim. The leader-versus-manager
conundrumdoesinspirereflectiononalargepartofthehealthcaresector;thusourinterestin
connectingthedotsbetweenelectricalpowerresearchcomingoutofRomeandtheambitionsof
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arelativelynewcommitteeadministeredbytheInternationalOrganizationforStandardizationin
Geneva;describedinthelinkbelow.

BusinessPlanISO/TC304Healthcareorganizationmanagement:

According to the World Health Organization, 7.2 trillion US$ or 10% of global gross domestic product 
(GDP) was spent on health in 2015. Administrative costs now make up about 34% of total health care 
expenditures in the United States. This compares with the healthcare expenditure of the UK (16%) 
and the Netherlands (20%). A 2019 report from the WHO states that the health sector “continues to 
expand faster than the economy. Between 2000 and 2017, global health spending in real terms grew 
by 3.9% a year while the economy grew 3.0% per year.

ThepaperwehaveselectedtoenlightenthisdiscussionisrepresentativeofDr.Parise’sentire
oeuvre,consistingofover300papersandseveralpatentsovera30+yearcareer.Underlying the
technicalproblemsdiscussedinthepaper(publishedinJanuary2021inwhichthisreviewerwas
co-author)isareckoningthatthestudyunitforpowersystemresilienceneedsexpansionoutsidethe
fourwallsofthehospitalouttotheregionaltransmissiongrid--the“line side”oftheservicepoint,
intheparlanceofpowerengineering--wheretechnicalsolutionsbecomepoliticalproblemswith
hardlyanyeffortatall.Heobserves,correctly,thatglobalhealthcaresectororganizationssuchas
theWorldHealthOrganization--withabroadcharterdetailedinitsConstitution--doesnothave
atemplateforbestpracticeforregionalpublicutilitiesprovidingtheprimarysourceofpowerto
hospitals.Neitherdoesanyotherspecializedagencyorinternationalstandardssettingbodywitha
footprintinthehealthcaredomain.

Butshouldtherebe?Inlargemeasure,standardssettingorganizationseverywherearesupported
by conformance and certification bodies, product manufacturers and insurance interests. Which
organizationwoulddevoteresourcestoadministerthediscoveryprocessestoproduceastandard
suitableforincorporationbyreferenceintopublicsafetylawthatisnotalreadyinstatepublicutility
legislation?Ifdamagesandlossoflifeowedtopoweroutageslandincourtwhatisthecriteriafor
force majeureclaims?

Dr.Parise’s inquiry ishighly technical sowehaveoffloadedmany technical specifics toan
“overflowlink”shownbelowsothatweuseourspacetofocusonhisrecommendationsforpolicy
makers,leadersandmanagers.Muchofthecontentintheoverflowlinkisrecognizabletoengineers
workingtoconformtothestandardssetforpowersystemsontheload sideoftheservicepoint.

Thepaperidentifies“benchmark”calamities:

• August2003HurricaneKatrinaintheUS
• March2011Tōhokuearthquakeandtsunami
• October2012HurricaneSandyintheUS
• August2016CentralItalyearthquake
• September2017IrmaHurricaneinFlorida
• September2018StormLesliehitPortugal,FranceandSpain

Engineerslearnfromthesecalamities.Itisnotpossibletoforecastanaturaleventsoengineers
devisemethodstolimitoutagesinsuchawayasnottotransformaminoroutageintoadisaster.

Engineershavedevisedscaleddownversionsoflargepublicutilitiesinto“microgrids”;aterm
ofartpopularwithpolicymakers.Arguably,the“new”microgridsaresimplyadaptationsofthe
neighborhooddirectcurrentgenerationfacilitiesofThomasEdison’soriginalconception.Inlarge
measure,Dr.Pariseargues,thebackuppowernetworkofahospitalconformingtolocalcodesand
standardspublishedbytheNationalFireProtectionAssociation(NFPA)andtheIEEE,isessentially
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amicrogridwheninternalsources--suchasenergystoragebatteriesandsolarsources--operate
interactivelywiththepublicutility.

For example, district energy systems of colleges and universities such as the University of
Michigan(averagebaseloadof50megawattsforadailypopulationof50,000includingthemedical
researchandclinicalhealthcaredeliveryfacilities)aremicrogrids.Soarerooftopsolarpanels.Large
publicutilities(withbasemuchloadmuchgreaterthan100megawattsandapopulationofmillions)
havebeenforcedtoaccommodatedistributedenergyresourcesbylocalpublicutilitycommissions
thatregulateessentialutilityservices.

Dr,Parise’sclaimisthatbestpracticeforline-sidehospitaltransmissionsupplydoesnottrackwell
enoughinthehealthcareindustrybestpracticebibliographyoftheEuropeanUnion.Herecommends
thathealthcaresectorstandardsmustrequiretwoservicepoints,independentandactive –i.e.fully
synchronizedandabletopickupcoldloadwithminimallossofloadprobabilityoftheentireregional
transmissionnetwork.

BylawpowerutilitiesintheUnitedStatesofferasingleservicetohospitalsatarateapproved
bythelocalpublicutilitycommission.Engineersalwaysrecommendasecondindependentservice
to a typical “main-tie-main” service switchgear lineup; though the degree of transmission line
independence may be sketchy. In some cases, to make the second “independent” service less
sketchynewrights-of-waymustbecut;usuallyexpensiveanddisruptivetothecommunityduring
construction.Athirdcircuitmaybeavailableonastandbyorinterruptiblebasis,thoughatapremium
(alsoapprovablebythelocalpublicutilitycommission).

Thedegreeofindependenceofutilityserviceshasalwaysbeenamatteroverwhichgoodminds
disagree.Accordingly,expertsdirecthospitalleadershipcontinueinvestinginmicrogridresilience
solutions.Thosesolutions,withsafetypracticefoundinNFPA70,99and110,arenotcheapinany
mannerofconstruction,operationormaintenance.Evenasthesebackupsystemscontinueoperating
inparallelwiththenormalsourceDr.Pariseremindsusthatmicrogridbackupsystemsshouldnot
exemptmanagementfromapplyingregulatoryandpoliticalpressure to increasereliabilityat the
regionallevel.

RECOMMENDATIONS

TolimitoperationofthehospitalbackupmicrogridDr.Pariserecommendsthatleadersparticipatein
settingthecriteriaforloadsheddingofutilitypowerattheregionallevel.Allutilitieshaveprocedures
formatchinggenerationwithloadsothatthesystemremainsstableinsteadystate.Healthcareleaders,
managers,engineersandoperationandmaintenanceprofessionalsshouldhaveaworkingknowledge
ofthepreferentialaxesoftransmission.Thismeansknowingwherethesubstationsarelocatedand
understandingtheoperationoflogicduringamajorregionalcontingency.

Additionally:

1. Healthcarecentersshouldbeoccupiedmindfuloftheriskslistedabove;especiallyinlegacy
installationsorruralregionswhereutilitypowerintertiesareconnectedtosystemsdesignedto
differentreliabilitycriteria.

2. Understandtheinterdependenceuponwater,gasandprimaryelectricsupply.Districtenergy
systems--atypeofmicrogrid--needgasforfueltosupplypowertothepumpsthatdeliver
essentialwatertothehospital.

3. Inearthquakeproneregionsreducetheseismicaccelerationsbylocalizinglargeequipment(such
asgeneratorsandswitchgearlineups)inthelowerfloorsorbelowground.Lighterdistribution
components are positioned on upper floors. In flood zones locate the power and pumping
equipmentatasafeheightinthestructures.

4. Largeutilityaccountsareadministeredbyaccountexecutiveswhoareassignedaserviceengineer
whoisknowledgeableinthelocalnetwork.Makesureyouknowwhothatengineeris.
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5. Indistrictenergysystemstheremaybecontingencieswhenonlytheutilitycan“closethemain”
onasupervisedmain-tie-maindistributionregime.Customersmaynotbeallowedtoautomatically
throwover toanenergizedbuswithout theutility regulating thevoltageon-site. Inamajor
regionalcontingency,detailsshouldbeagreeduponiftheutilityengineercannotperformthe
voltagebalanceoperationatthecustomerplant.

6. Stockqualityspareparts.Transformers;mobilegenerators,switches,cabling;orsharethemwith
othernearbylargehospitalsystems.

7. Performperiodic“table-top”exerciseswiththeutility;withalevelofrigoursimilartohealthcare
powersystemtestingrequiredofcertificationandgovernmentreimbursementagencies.

8. Shareresponseandrecoverydata.Tomodelpowersystems,tomaketheSmartGrid“smarter”
powerengineersneedto“teach”powersystemresiliencebutweneedthedata.Organizationsin
manydomainsarereluctanttosharedata;especiallyafteracalamitywhenthehospitalislikely
totransformintoalitigationbattlefield.

Notalloftheserecommendationsareexplicitlydetailedinthepaperbutarecommonlyunderstood
asbestpracticeforlargeutilityservicetoahospital.Moretechnicaldetailsappearintheoverflowlink.

CONCLUSION

Largepublicutilitiesspendlessonboostingreliabilityofpowersuppliestohospitalsbecausethey
knowtheircustomersmustconformtoregulationsthatrequirethemtoinvestininternalbackuppower
systemsthatoperateinteractivelypublicutilityasamicrogrid.Dr.Pariseremindsusthatdespite
theengineeringsuccessofhospitalmicrogrids,continualefforttoincreaseresilienceoftheprimary
sourceofpowerattheregionallevelshouldcontinuewithurgency.

Theglobalelectricalpowersystemisthelargest“machine”everbuilt.Powerreliabilityinboth
ItalyandtheUnitedStatesisgenerallyhigh.Theauthorsofthispaper,myselfincluded,aremindful
thatutilitiesineverynationareinthelonggame,withinvestmentsbasedonmeetingtheneedsover
30to50years.Uncertaintybecomesproblematicinaregulatedenvironmentthatisdependenton
certaintyforinvestorsupportthatinturnfuelsthecapitalthatenablestheinvestmentstokeepthat
machinerunning.
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