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Samradsmote 2 Prisdialog Norrenergi

Protokoll Datum: 2024-09-04

Ort: Solna och digitalt via Microsoft Teams
Narvarande kunder:
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SKB

SKB
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AMF fastigheter
AMF fastigheter
JM
Fastighetsdgarna
Signalisten
Riksbyggen
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Narvarande kunder digitalt
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Ekonomi controller
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Marknadschef
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Affarsutvecklare

. VD
Marknadsanalytiker
Bréanslechef

— Utilifeed

— Utilifeed (digital)

Inbjudna ej narvarande:

Alecta

Alecta
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Humlegarden
Sagax
Skandiafastigheter
Skandiafastigheter
Wahlin
Wallenstam
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1. Val av justerare
Jorgen Andersson fran JM AB

2. Reflektioner fran samradsmote 1 samt forvantningar
pa dagens mote

Sammanfattning av kundernas reflektion samt férvantningar pa dagens mote:

God dialog

Traffa branschkollegor

Fa transparant information om Norrenergis kostnadsprognos och prisutveckling
Hoppas pa laga prishojningar framgent

Forvantan att dialogen ska vara lika god som forra aret.

Intressant att héra om klimatdialogen, branslepriser samt hur branschen samarbetar i
bransleinkopsfragor.

e Vill hora huruvida miljévarden drar upp kostnader for branslen.

3. Hant sen forra prisdialogen

Eftersom manga ville héra mer om Norrenergis kostnadsutveckling redogjorde Sonya Trad,
Norrenergi, kortfattat for utvecklingen av Norrenergis branslekostnader. De &r de samma som
redovisats under samradsmote 1 och i prisandringsmodellen.

Norrenergis totala kostnader 6kade med ca 30% under perioden 2022 till 2024.
Kostnadsutvecklingen &r nu stabil, men kostnaderna ligger pa en betydligt hdgre niva an
perioden innan 2022.

Norrenergi har valt att inte h6ja priserna i samma takt som kostnadsutvecklingen utan ser till
att halla 1angsiktigt forutsagbara och stabila priser. Det innebéar att Norrenergi har hallit sig till
de prisprognoser som de lamnat och sprider ut prisjustering éver tid for att kunna uppratthalla
en ekonomiskt hallbar verksamhet.

Sammy Ohrling, branslechef, redogjorde for risker som kan paverka branslekostnaderna.
Sanktionerna mot Ryssland i och med kriget i Ukraina har inneburit att pelletspriserna tkat
kraftigt. Aven osakerheter i Mellanostern kan paverka branslepriserna. Priserna pa el och
biobranslen ar markant hogre idag an fore 2022 men ser ut att halla sig stabila pa tre ars sikt.

Flera kunder sa sig beddma att Svenska Kraftnats elnatkostnader ar en stor riskfaktor i den
egna verksamheten

4. Uppdaterad konkurrensanalys
Norrenergis priser ar kostnadsbaserade, men ska ocksa vara konkurrenskraftiga.

Pa samradsmote 1 visade Norrenergi en ny modell for konkurrensanalys som har utvecklats
av konsultféretaget Utilifeed.

Kunderna hade synpunkter pa denna. Under sommaren har Norrenergi darfér samlat in
kundsynpunkter och givit Utilifeed i uppdrag att inkludera och bearbeta dessa. Det har
resulterat i att det gjorts forandringar i konkurrensanalysen enligt kundernas input.
Kundsynpunkterna har ocksa verifierats med oberoende kallor.

Norrenergi poangterar att det ar en konkurrensanalys och inte en investeringskalky!l.
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Norrenergis storsta insikter ar:

e att de faktorer som har storst betydelse for konkurrenskraften ar
investeringskostnaden och varmepumpens verkningsgrad.

e Typhusen fér kontor har omarbetats for att anpassas till dagens lagre
energiforbrukning

o Utfallet i en konkurrensanalys ar beroende av fastighetsagarens och fastighetens
forutsattningar. Man bor darfor betrakta utfallet av konkurrensanalysen i ett intervall.

Till foljd av kundsynpunkter har Norrenergi, baserat pa egna data och kunddata, definierat nya
typhus for kontor:

e Nybyggt kontor (tidigare kallat modernt) — bygger pa indata fran kunder
o Befintligt kontor (tidigare kallat aldre) — bygger pa data for ett genomsnittligt kontor i
Norrenergis nat

Typhuset for flerbostadshus har [amnats orort p.g.a. att den foljer definitionen fér Nils
Holgerssonhuset som &r ett vedertaget typhus

Zacharias Skold, marknadsanalytiker, redogjorde for de uppdaterade typhusen som ingéar
konkurrensanalysen

Utilifeed gick igenom hur de byggt upp konkurrensanalysen efter omarbetningen.

Reflektioner avseende enbart varme

¢ Kunderna instammer med uppdateringar och tycker att det battre speglar vilket
utfallsrum man kan ténkas hamna inom

e En kund konstaterar att det ar svart att specificera vad som ingar i enskilda
investeringskostnader (servicekostnad, installation m. m)

Reflektioner for kombikunder Kyla+Varme

e Nagra kunder har synpunkter pa att varmebehovet ar for hogt i typhuset och att man
vill se att huset har ett basbehov av kyla som ar konstant under aret.

e Man vill aven se att Norrenergi gor kombianalyser pa fler typkunder

e En kundkommentar ar att det kan vara for lag effekttackningsgrad p& varmebehovet.
e Investeringskostnaden for borrhal upplevs hog

e Kostnad per meter borrhal skulle vara en relevant information

e Kunderna tycker att kombianalysen ar intressant men onskar att redovisningen skulle
vara mer lik fiarrvarmen.

Kundernas reflektioner av konkurrensanalysen som helhet
e Manga kunder tycker att det var en bra, tydlig och transparent genomgang.

e Kunderna onskar att Norrenergi utvecklar analysen av kombihuset vidare och ger en
mer diversifierad bild av den typen av hus.

Sidfot for dokument / forfattare / version Datum / 3(6)
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e En kund undrar hur Norrenergi arbetar internt med branslekostnader for att minska
kostnaderna. Kunden namner ocksa att Naturskyddsféreningen utreder om FSC-
markning behdéver vara ett krav for Bra Miljoval.

o Onskemal att ge exempel pa faktiska typhus ute i natet som skulle ge en tydligare bild
av verkligen.

e Manga fastighetsagare menar pa att Nils-Holgerssonhuset ar utdaterat och visar pa en
utdaterad bild av energiprestanda som ligger alldeles for hogt (193 MWh).

e Ett onskemal &r att Norrenergi visar ett hus med processkyla och varmebehov i
konkurrensanalysen.

e En kund papekar att det ar svart att nA samma ekonomi med enbart fjarrvarme. Man
behéver ha kombikundsperspektivet.

e En kund papekar att Norrenergi har tagit till sig kundens information och att analysen
gar at ratt hall. Kunden undrar vilket effektuttag som Norrenergi har raknat med.

e En kund papekar att det ar svart som fastighetsbolag att rakna pa alternativen nar flera
fastigheter ligger precis under eller éver typhusen.

e En kund betonar att man vill ocksa félja upp andra fragor forutom ekonomi i
jamforelsen, sa som hallbarhetsperspektivet.

Sonya Trad svarar att det har ar en konkurrensanalys i ekonomiska termer. Konkurrenskraften
i sin helhet utgors ocksa av leveranssakerhet och bekvamlighet, miljo och hallbarhet,
utveckling/digitalisering, samt mdojligheter till en energitjanstepartner.

Norrenergi tackar fér kommentarerna och tar dem till sig och avser fortsatta arbetet med
modellen.

Utilifeed poangterar att man inte bor titta pa detaljerna i kombianalysen utan snarare se till
trenden.

Zacharias Skold redogjorde for konkurrenskraften for fjarrvarme jamfort med bergvarmepump.
Norrenergi har valt att visa konkurrenskraften i ett intervall.

Det finns en svarighet att mata konkurrenskraft med kombikunder eftersom dessa ar
heterogena och det &r svart att hitta ett relevant typhus.

5. Prisandringsmodell 2025-2027

Sonya redogor for prisandring, prisprognoser samt motivering for aren 2025-2027. (se
prisédndringsmodell)

6% 3-6% 2-4%

6. Fjarrkyla sasongen 2024

En kund undrar nér information om nytt pris av kyla informeras. Norrenergi svarar att det
beslutas vid styrelseméte 9 oktober.
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7. Klimatdialogen

Norrenergi pAminde om, och valkomnade alla som vill delta i Norrenergis klimatdialog. Forsta
dialogméte ar den 12 september. Eftersom Norrenergi avser att halla klimatdialog har inte
prisdialogen inkluderat miljo och hallbarhetsfragor.

8. Nya projekt

Projektet Lastbalansering genom efterfrageflexibilitet har kommit fram till pilotfasen.
Norrenergi efterfragar samarbetspartner som vill vara piloter i projektet.

Norrenergi vidareutvecklar sin fastighetsoptimeringstjanst. Den vander sig till
bostadsrattsforeningar och kunder med flerbostadshus. Norrenergi efterlyser aven har
samarbetspartners som piloter.

9. Utvardering av prisdialogen 2024

En kund frAgade om tidigare annonsering av andring av prismodellen for fjarrvarme.
Norrenergi avser att justera prismodellen till 2027. Norrenergi dnskar kundsamarbete och
input fran kunder i det arbetet.

Det finns svarigheter att fa till en normalprislista som passar hela kollektivet. Maria Carvinge,
marknadschef, att Norrenergi dnskar kundsamarbete i detta arbete.

Trevlig och tydlig genomgang av konkurrensanalysen.

Kénns bra att Norrenergi har varit 6ppna och lyssnat in samt tagit till sig en
verklighetsforankring i konkurrensanalysen.

En kund ar intresserad och ser fram emot nya berakningar av kombihuset. Kunden staller
garna upp och ger Norrenergi mer information.

En kund sager att det finns fortfarande jobb kvar att géra for att fa till en analys av
kombifastigheten.

En kund upplever att Norrenergi verkligen vill ha dialog.

En kund séager sig sakna information om hur Norrenergi jobbar med sina kostnader och vad
som har hant sedan férra samradsmaotet.

Flera kunder kommenterar att det sa kallade Nils Holgerssons huset &r orealistiskt. Norrenergi
haller med men informerar om att detta &r officiellt typhus.
Flera vittnar om att de inte har nagra fastigheter med behov om 193 MWh.

En kund med flerbostadshus erbjuder sig att ge energidata till Norrenergi for att rakna pa ett
verkligt typhus.

Ett forslag kommer upp att Norrenergi skulle kunna skapa ett eget typhus fér flerbostadshus i
jamforelse till Nils Holgerssons.

Norrenergi tackade for reflektioner och allas engagemang i Prisdialogen 2024.
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Bilagor
Utilifeeds presentation av konkurrensanalys

Prisdndringsmodell

Norrenergis presentation samradsmote 2

Justeras:
Jorgen Andersson Sonya Trad
JM AB Norrenergi AB

Vid protokollet

Carin Keller
Norrenergi AB
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Prisandringsmodell Norrenergi

2025 - 2027

Manga pratar om att streama musik och film

A n a I o g Men ndr vi hor ordet streaming tanker vi pa vatten

i rorelse. Vilket ar precis det vi haller pa med

°
st rea m l n g Vistreamar varmt vatten for att varma upp

bostader och kallt vatten for att kyla ned arbets-
platser i Solna och Sundbyberg med omnejd,

Norrenerg: - en valdigt analog typ av streaming.
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1. Inledning

I denna prisandringsmodell beskriver vi hur priset sétts i normalprislistan for naringsidkare och
bostadsrattsforeningar samt pris for ar 2025 och prognos for 2026 - 2027.

Prisdialogen ar ett branschsamarbete mellan Riksbyggen, Sveriges Allmannytta,
Fastighetsdgarna och Energiféretagen Sverige. Syftet ar att starka kundens stéllning samt
astadkomma en rimlig, forutsagbar och stabil priséandring pa fjarrvarme samt att bidra till ett
okat fortroende for fiarrvarmeleverantorernas prissattning. Vi vill fora en dialog med vara
kunder kring priséandringsmodellen for att behalla och starka det fortroende vi har.

2. Prispolicy
Summering Prispolicy

Prissattningsprincip

- Kostnadsbaserad och dartill konkurrenskraftig

- Nedre niva av dessa principer ar styrande for prisutveckling
Prisutvecklingsmal

- Langsiktigt stabilt med forutsagbar utveckling

Prissattningsprincip — kostnadsbaserad och dartill konkurrenskraftig

Norrenergis prissattning ar kostnadsbaserad da den utgar fran kostnaderna fér produktion och
distribution av fjarrvarme. Verksamhetens resultat ska géra det mdjligt for Norrenergi att
underhalla och utveckla vara anlaggningar for att leverera fjarrvarme sakert, miljovanligt och
till IAngsiktigt stabila priser. Datrtill, galler att priset ska vara konkurrenskraftigt. Malet ar att
kunden ska uppleva att streamad varme fran Norrenergi ar det mest resurssmarta och
prisvarda alternativet.

Om de tva ingdende prissattningsprinciperna inte leder till samma resultat ar det generellt s
att den lagre nivan blir vagledande nar en avvagning gors dar hansyn ocksa tas till
Norrenergis bedémda kostnadsutveckling i ett langre perspektiv.

Prisutvecklingsmal
Vart pris ska vara langsiktigt stabilt med en forutsagbar utveckling.

Detta mal nar vi genom:

e Arbeta langsiktigt och strategiskt utifran vart syfte och vision.

e Optimera véara produktionsanlaggningar lopande med hansyn till disponibla branslen,
hdg tillganglighet och stabil drift

e Sakerstalla bransleforsorjning till konkurrenskraftiga prisnivaer

e Standigt forbattra verksamheten for att langsiktigt halla nere kostnaderna
Ta vara pa varme som blir éver och flytta den till den som behdver, nar detta ar
[6nsamt

e Samverka med vara kunder for att effektivisera effekt- och energianvandning sa att
kostnader minskas bade for kunderna och Norrenergi samtidigt som miljonytta skapas

Varje ny fjarrvarmeanslutning ska bara sig sjalv ekonomiskt och eventuell avgift for
nyanslutning beraknas individuellt for varije tillfalle, helt exploateringsomrade eller enskild
kund. | de flesta fall tar vi inte ut anslutningsavgift. Var prisstruktur ska sa langt majligt
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aterspegla kostnaderna for att producera och distribuera fjarrvarme under olika tider pa
aret och dygnet
Andring av prisniva eller eventuellt prisstruktur ska genomféras i dialog med kund.

3. Nya priser 2025 — 2027

Nedanstaende priser for fjarrvarme avser Norrenergis normalprislista for naringsidkare och
bostadsrattsforeningar.

Summering nya priser 2025 - 2027

Principer for prissattning hos Norrenergi ar att den ska vara kostnadsbaserad och dartill
konkurrenskraftig. Priset for 2025 ar foreslaget utifran principen kostnadsbaserad, med
hansyn till den Iangsiktiga stabiliteten.

Ar 2025 Ar 2026 Ar 2027

Andring 6 % Prognos 3 - 6% Prognos 2 - 4%

1300
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900
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700
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500
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Bild: Prisutveckling flerbostadshus 2013 - 2025, prognos 2026 - 2027 kr/MWh inkl. moms. De olika linjerna visar
ytterligheterna i de presenterade prognoserna.

Efter en lang period med oférandrade priser hojdes priset pa fjarrvarme ar 2020 och da ckade
priset med 1,6%. Aret darefter, 2021, hojdes priset med 2,5 %, ar 2022 var priset oférandrat
och &r 2023 hojdes priset med 8%. For ar 2024 var prisandringen 6 %
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Pris for ar 2025

» Priset for fiarrvarme hojs med 6 % fran 2024 till 2025. Vid féregaende ars prisdialog
lamnade vi en prognos for 2025 att priset skulle kunna férandras inom spannet 3%-
6%.

Motiv for nya priser 1 januari 2025
Norrenergis prissattning ar kostnadsbaserad och dartill ska priset vara konkurrenskraftigt:

Norrenergi har valt att halla langsiktigt stabila och forutsagbara priser. Vi fordelar darfor
var prisjustering éver tid. Infor 2025 gor vi en justering med hansyn tagen till den historiska
kostnadsutvecklingen i ett langre perspektiv. Det har skett en kraftig 6kning i
produktionskostnaderna fran 2022 fram till idag.

Infér 2025 behdver vi fortfarande ta hansyn till den kraftiga kostnadsutvecklingen som
skedde under perioden 2021 till 2023. Detta ar bakgrunden till varfor prisdndringen mellan
2024 och 2025 ar hoégre an kostnadsutvecklingen under samma period.

= Under perioden 2021 till 2023 motsvarar inte prisandringarna den 6kningstakt som
Norrenergis kostnader hade for samma period. Infér 2022 hade Norrenergi en prisékning
pa 0%, da vi inte kunde foérutse de omvarldsférandringar som gav kraftiga 6kningar i el-
och branslepriser. Infor 2023 dampade vi prish6jningen gentemot kostnadsutvecklingen
for att bidra till en langsiktighet och stabilitet i prisforandringen, och for att avvakta de
langsiktiga konsekvenserna av de pagaende omvarldshandelserna. Nu har
kostnadsutvecklingen stabiliserat sig, men kostnaderna ligger pa en betydligt hogre niva
jamfort med tiden innan 2022.

= Utdver att Norrenergis priser ar kostnadsbaserade ska de aven vara konkurrenskraftiga.
Vi har i ar gett i uppdrag till Utilifeed, som &r en tredje part, att ge en blid av Norrenergis
ekonomiska konkurrenskraft. Utilifeed har inkluderat kundsynpunkter i modellen.
Norrenergi gér bedémningen att vart erbjudande i sin helhet ar konkurrenskraftigt givet
2025 ars prisandring.

= Den princip som varit styrande for prissattning 2025 ar den kostnadsbaserade, da
Norrenergis kostnader 6kat kraftigt de senaste tre aren. Efter var samlade bedémning, for
att behalla langsiktighet och stabilitet i prisandringen, bedémer vi att Norrenergi behover
hoja det genomsnittliga priset for 2025 med 6% jamfort med 2024 ars genomsnittspris.
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Prognos for ar 2026

Fran 2025 till 2026 beddmer vi att det genomsnittliga priset av fjarrvarme kommer att behéva
justeras med +3 % till +6 %.

Norrenergis kostnadsbild har kraftigt 6kat pa kort tid och stabiliserats pa en hogre niva. Detta
medfor att vi behdver se dver kostnadsriktigheten i Norrenergis prismodell framgent. Det
betyder att vi kommer att utvardera och eventuellt justera normalprislistan. Det kan innebéra
att det kan komma att behéva goéras foérandringar i prismodellens struktur. Det kan exempelvis
innebdra justeringar i effektdelens andel av prissattningen, hur vi hanterar returtemperaturen,
eller att en eventuellt en ny del som baseras pa flode infors. Vi kommer att involvera vara
kunder i processen.

Prognos for ar 2027

Baserat pa de forutsattningar som idag gar att éverblicka, bedomer vi att det genomsnittliga
priset av fjarrvarme 2027 kommer att behdva justeras med +2 % till +4%, jamfort med 2026
ars genomsnittliga pris. D& prognosen for 2027 ligger langre bort i tid s& rader stérre
oséakerhet runt denna prognos.
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4. Var prisstruktur

Summering var prisstruktur
Norrenergis normalprislista bestar av tre priskomponenter

Effekt — hur stort behov av varme och varmvatten ar under en kall dag, vilken kapacitet
som kravs for just den specifika kunden

Energi - uppmatt energi som anvands for att ge varme och varmvatten

Temperaturtillagg — vi vill att man ska anvanda s& mycket varme som mojligt ur vattnet,
komponenten ger motivation till att kyla ner returvattnet maximalt

Dygnsanvandning av energi

A\

ore A

-
o
o

Varmepumpar med
avioppsvatten

Billigt

Tanken ar att kunderna ska ha incitament till besparingar nar majligheterna till sénkta
kostnader och miljénytta ar som stérst. Ovan kan ni i diagrammet se en forenklad bild som
visar vilka brénslen som anvéands vid olika tider under ett kallt dygn.

Dygnsanvindning av energi

. Effektdel
|
ok IJI L\\_ — /—\
| .
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Energidel

================
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Effekt

Effekt speglar hur stort behovet av varme och
varmvatten & som mest under en kall dag, det
vill sédga hur stor kapacitet som behdvs i var
anlaggning for just den specifika kundens behov.
For att rakna fram effektbehovet anvands en sa
kallad varmesignatur som ar unik for varje
fastighet och visar byggnadens
dygnsmedeleffekt, dvs effektuttag vid olika
utetemperaturer.

Det effektbehov signaturen visar vid en
utomhustemperatur pa -13 grader °C ligger till
grund for effektkostnaden. Signaturmetoden
anvands da korrelationen ar mellan -0,75 och -1,
fastigheten bedéms da ha en utpraglad signatur.
Om Signaturmetoden inte kan anvandas pa

Energisignatur
[ NS —

s,

grund av for hog korrelation anvands istallet medelvardet av de tva senaste
varmesasongernas hégsta uppmaétta dygnsmedeleffekt.

Dygnsanvindning av energi

A

Lagpris Haégpris Lagpris Hdgpris
S
o
mJan ®Feb Mar Apr Maj
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Energipriset speglar vara
produktionskostnader och ar darfor
olika under aret. Under vintern
skiljer sig priset ocksa beroende pa
tid pa dygnet, hdgpris respektive
lagpris.

Anledningen till detta ar att vi vill att
vara kunder ska ha ett billigt pris
nar det ar billigt for oss att
producera och distribuera energin.
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Temperaturtillagg

Om fastigheten har en réatt dimensionerad och val intrimmad anldggning, behdver inte lika
mycket vatten passera for att ge varme. Detta innebar |ag temperaturen pa returvattnet samt
lagt eller inget temperaturtillagg. Var ambition &r att returvattnet inte ska dverstiga 30 °C.
Genom att anvanda s& mycket varme som mdjligt ur vatten blir det gemensamma systemet
mer effektivt. Om anlaggningen ar riktigt bra och

80 °C understiger 30 °C berors inte kunden av nagot
temperaturtillagg.
30°C Temperaturtillagget géller under perioden oktober till april

— och bestar av ett pris per grad och MWh upp till 60 °C.
Darefter blir priset per grad och MWh hdgre.

5. Fjarrvarmens kostnader

Summering av Fjarrvarmens kostnader

Under 2025 bedomer vi att kostnaderna minskar nagot, - 0,57 %, jamfort med 2024. For att
sedan 6ka nagot under 2026, och sedan oka igen 2027. Vi jobbar kortsiktigt med snabba
forbattringar och langsiktigt strategiskt utifran vart syfte och var vision for att minska vara
kostnader.

Ar 2025 Ar2026 Ar 2027

-0,57%  0,01% 1,51%

Norrenergis kostnadsutveckling

Forr att kunna halla langsiktigt stabil prisutveckling for vara kunder behéver Norrenergi ta
hansyn till de nya omvarldsférutsattningarna som sker. | de nya férutsattningarna har det blivit
svarare att prognostisera verksamhetens kostnader pa grund av volatila bransle- och elpriser.
Mellan &ren 2021 och for 2022 uppgick var kostnadsokning till nara 30%. Detta behover vi ta
hansyn till aven i arets Prisdialog.

Verksamheten som sadan innefattar vissa risker, framst i form av kostnads- och volymrisker,
och utfallet ar vaderberoende.

| diagrammet nedan illustreras utfall jamfort prognoser. Man kan tydligt se att
kostnadsfoérandringarna fran och med 2021 och framat inte har fangats i prognoserna. Nu har
kostnadsokningarna stabiliserat sig men pa en betydligt hogre niva an tiden innan 2022.
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Kostnadsutveckling

2018 2019 2020 2021 2022 2023

Kostnadernas sammansattning

| cirkeldiagrammet nedan presenteras Norrenergis kostnadsposter dversiktligt for budget
2024. Posten samarbeten innebar kostnader for produktionssamarbete tillsammans med
Stockholm Exergi och Sdderenergi.
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Budget 2024

Ovriga kostnader
10% El
16%

Personalkostnad

11%
Biobrénsle
17%
Kapitalkostnad
10%
Energiskatter
8%
Samarbeten
28%

Kostnader —férvantad utveckling

| tabellen nedan sammanfattas den forvantade kostnadsutvecklingen dver perioden 2024 -
2027

Forvantad kostnadsférdelning

I u Totala kostnader

2024 P2025 P2026 pP2027

-900 000

-800 000

-700 000

-600 000

-500 000

-400 000

-300 000

-200 000

-100 000

0

Budget for 2024 ar lagd i oktober 2023 medan prognos 2025-2027 ar uppdaterad per januari
2024
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Prognos for kostnadsutveckling

Prognosen for elkostnader baseras pa de befintliga finansiella prissakringar som Norrenergi
har for delar av elbehovet aren 2025 till och med 2027, samt var avtalspart Vattenfalls prognos
for elleveranser till spotpris for ar 2024 till 2026. De prognosticerade kostnaderna for évriga
branslen baseras pa Norrenergis ingangna leveransavtal for respektive bransle samt den
beddmning Norrenergi gjort om framtida prisutveckling. Prognosen for rantekostnaderna
bygger pa befintliga rantenivaer i Norrenergis skuldportfolj for perioden.

Sammantaget ligger Norrenergis kostnader pa en betydligt hdgre niva jamfort med perioden
innan 2022. Kostnadsutvecklingen har nu planat ut men ligger pa en betydligt hdgre niva an
tidigare.

Utvecklingen for branslekostnaderna

Norrenergi producerar fjarrvarme med el, trapellets och biooljor samt en mycket liten del
fossiloljor. Darutover koper ocksa Norrenergi fiarrvarme av Stockholm Exergi. Saval den
egenproducerade som den inkdpta fjarrvarmen uppbéar Naturskyddsféreningens miljoméarkning
Bra miljoval. Generellt kan man saga att branslepriserna gatt ner nagot sedan energikrisen
2022/2023, men att de fortfarande ar pa en hogre niva an tidigare normalt och att
branslepriserna ser ut att ligga pa en forhojd niva jamfort med tidigare normalt de narmaste
aren.

Under uppvarmningssasongen 2023/2024 |1ag elpriset fortsatt pa hoga nivaer. Det
genomsnittliga spotpriset pa el i el-omrade 3 (SE 3) lag i november 2023 pa 821 kr/MWh. Det
minskade till 792 kr/MWh i december och lag pa 803 SEK/MWh i januari. | februari sjonk
elpriset till 503 SEK/MWh for att i mars stiga till 595 SEK/MWh. | april 1ag elpriset pa 563
kr/MWh. Elpriserna har varit nagot lagre an under energikrisen men ar forhojda jamfort med
tidigare normala nivaer. Priset forvantas ligga pa ungefar samma niva nasta vinter. Spotpriset
pa el forvantas tidvis ligga i spannet mellan 500 och 800 kr/MWh i el-omrade 3, och dess
manadsmedelvéarde for spotpriset forvantas under januari och februari hamna i intervallet 750
till 800 kr/MWh. Tillagget fér Bra miljoval-markt el forvantas under 2025 ligga upp mot

45 kr/MWh.

Priset pa trapellets har ocksa dkat hdgst vasentligt och ar kvar pa en hog niva. Den kvalitet
som Norrenergi koper for att uppratthalla Bra miljovalmarkningen ligger nu regelmassigt pa
nivaer strax under 3 000 kr/ton. Och det férvantas ingen nedgang i priset de narmaste aren.
Den bakomliggande orsaken ar Rysslands krig mot Ukraina, vilket lett till minskat utbud och
Okad efterfragan pa trapellets. ”

Omvarldsfaktorer som kan paverka Norrenergis kostnadsprognoser
Geopolitiska risker
- Rysslands krig i Ukraina, och vad som hander vid en eventuell spridning.

- Politisk instabilitet i mellanostern s som Israels krig i Gaza, samt risk for upptrappning
i konflikten. Detta har paverkan pa oliemarknaden och andra branslemarknader
paverkas indirekt av 6kade oljepriser.

Priser pa el och biobranslen

- Svenska kraftnats eventuella héjning av natavgifter
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- Elpriserna och biobranslepriserna ligger pa en generellt sett hogre kostnadsniva i
Sverige och Europa efter energikrisen 2022/2023. (hdgre naturgas och oljepriser).
Oljepriserna kan snabbt stiga vid en eskalerad konflikt i mellandstern.

Exempel pa atgarder for att halla nere kostnaderna

Lang sikt

Minskad fossilexponering
Det pagar utredningar om produktionsalternativ, med utgdngspunkt om realistiska alternativ
fran 2028.

Optimerade produktionskostnader

Produktionssamarbete ger oss basproduktion baserad pa kraftvarme. | samrad med var
samarbetspartners och egen utveckling optimerar vi kontinuerligt produktionen for att fa sa
laga produktionskostnader som mojligt med hansyn taget till vara hallbarhetsmal.

Kort sikt

Upphandling av samarbetspartners. Strategiskt konkurrensutsatta upphandlingar for flera,
entreprendrer, leverantdrer och konsulter for basta pris och kvalité.

Verksamhetsutveckling sker kontinuerligt inom alla delar av Norrenergi for att 6ka
produktiviteten i foretaget och darmed halla vara kostnader pa en konkurrenskraftig niva.

Mojliga strategiska forandringar
Vi arbetar langsiktigt strategiskt utifran vart syfte och vision.

Norrenergi har sedan 2023 en ny varumarkesplattform som innehaller syfte och vision for
foretaget, Norrenergis Grona trad.

Var vision

Forstahandsvalet for smarta inomhusklimat
Vart Syfte

Tillsammans skapar vi battre klimat

Norrenergis varderingar

Vi vill framat

Vi arbetar tillsammans
Vi skapar trygghet

Vi har med hjartat

12
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6. Fjarrvarmens konkurrenskraft

Summering Fjarrvarmens konkurrenskraft

Konkurrenssituationen pa varmemarknaden &r positiv da det stimulerar innovation, 6kad
effektivitet och utveckling tillsammans med kunderna.

Konkurrenskraften i Norrenergis erbjudande av streamad varme utgdérs av flera delar. En
samlad bedémning av konkurrenskraften baseras pa:

leveranssakerhet och bekvamlighet
miljo/Hallbarhet
utveckling/digitalisering

ekonomi

mdilighet till eneraibesparingar.

Bakgrund

Historiskt har streamad varme, den kollektivt uppbyggda fjarrvarmen, varit en narmast
sjalvklar uppvarmningsform i tatbebyggda omraden. Historiskt s& har vi sett att alternativa
uppvarmningsformer, ofta varmepumpar, dkat sin konkurrenskraft baserat pa utveckling av
bland annat teknik, réanta och elpris. Denna bild har dock férandrats till viss del pa grund av till
exempel volatila elpriser och ett hogre réantelage.

Skillnaden mellan streamad varme och andra uppvarmningsalternativ ar att Norrenergis
fiarrvarme &r en tjanst som du abonnerar pa, och vi som leverantor star for utveckling och
driftsékerhet. Med en varmepump som du &ager sjalv och ansvarar du for driften och
redundans.

Nar vi far mojlighet sa for vi dialog med kunder som &r intresserade av att byta
uppvarmningsform fran fjarrvarme. Nar vi tillsammans tittar pa underlag med
kostnadsjamforelser sa innebar det i manga fall att man &r kvar som helkund. Vi har dven
kunder som bytt tillbaka till fjarrvéarme som uppvarmningsform efter att de under en period haft
bergvarme.

Norrenergis mal ar att kunden ska uppleva att varme fran Norrenergi ar det mest resurssmarta
och prisvarda alternativet.

Beddmning av fjarrvarmens konkurrenskraft
Sammanvéagd beddmning

Streamad varme fran Norrenergi ar konkurrenskraftig. Norrenergi baserar sitt antagande pa en
sammanvagd bedémning av de aspekter med uppvarmning som vi genom
kundundersokningar och samtal med kunder forstatt att vara kunder tycker ar sarskilt viktiga:

e leveranssakerhet och bekvamlighet
e miljo och hallbarhet

e utveckling/digitalisering

e ekonomi

e mojlighet till energibesparingar.
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Nedan presenteras varme fran Norrenergi utifrin dessa aspekter.

Leveranssakerhet och bekvamlighet

Vi arbetar for att varme och kyla frAn Norrenergi ska vara det tryggaste och mest bekvama
alternativet att varma och kyla en fastighet. Med strémmande vatten varmer och kyler vi ca
90% av fastigheterna i Solna och Sundbyberg. En teknisk 16sning med hdg leveransséakerhet
och minimalt underhallsbehov, som sparar bade tid och kostnader for vara kunder. Kundens
behov star i fokus vilket gor att vi forstar hur vi moter olika behov med tjanster och information
vid ratt tidpunkt.

Nar det galler var leveranssakerhet ar den hég och skulle nadgot handa ar vi forberedda. Vi ar
bemannade dygnet runt och har alltid beredskap for att trygga leveranserna till vara kunder.
Far vi till exempel stopp i en panna, har vi flera andra pannor i reserv som sakrar att
produktionen kan fortsatta. Skulle en fjarrvarmeledning fa en lacka kan vi dela upp natet i
mindre delar for att begransa skadan och atgarda felet s snabbt som mojligt. Vara kunder
kan dessutom kontakta var dygnet-runt-jour for hjéalp, om ett akut fel skulle intraffa med dess
fiarrvarmecentral.

Vi pa Norrenergi utvecklar var streamade varme l6pande inom bade prestanda och miljo. Vara
kunder kan forvanta sig att ha en uppvarmning som standigt &r aktuell och uppdaterad.

Miljo

Enligt Norrenergis kundunderstkningar vardesatter de flesta av kunderna en stark miljprofil.
Miljoarbetet starker var konkurrenskraft och det ar en av anledningarna till att vi arbetar for att
inneha en ledande miljéprofil. Nedan presenteras de delar av Norrenergis miljoprofil som vi
forstar att kunderna anser ar viktiga. Under 2023 var andelen fornybart bransle i produktionen
99 %.

a) Bra Miljoval enligt Naturskyddsforeningen

b) Klimategenskaper Ar 2023 — 99% fornybart bransle
c) Klimatkompenserad fjarrvarme

d) Miljdcertifiering av byggnader
e) Fossilfri fardplan uppvarmning
f)  Nastan 100% fossilfri produktion.
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a) Bra Miljoval enligt Naturskyddsféreningen

Vi var forst i Sverige med att marka all fijarrvérme med Naturskyddsféreningens
Bra Miljoval. Miljomarkningen &r ett kvitto pa att vi lever upp till hogt stallda * |
miljokrav och den gor att vi pa ett effektivt och trovardigt satt kan kommunicera \
vara produkters miljéfordelar till vara kunder. L
Bra Miljoval

Bra Miljoval staller bland annat krav pa att branslet ska kunna sparas tillbaka till
kallan och bransleproduktionen far inte ske pa bekostnad av biologisk mangfald eller social,
kulturell eller ekonomisk hallbar utveckling. Trabaserade biobranslen tillverkas av ravara fran
FSC-markt skogsbruk (Forest Stewardship Council) och el till virmepumpar ska vara méarkt
Bra Miljéval.

b) Klimategenskaper

Anledningen till Norrenergis starka miljoprestanda ar att produktionen under ett antal ar
malmedvetet stéllts om s& att den idag néara nog helt och hallet baseras pa foérnybara
branslen. Vi arbetar med att minimera var klimatpaverkan efter prioritetsordningen att

1. minska de faktiska utslappen fran var produktion
2. hjalpa kunderna att spara energi- och effekt via lattillgangliga tjanster och information
3. hjélpa de kunder som vill klimatkompensera

Vart langsiktiga 6vergripande mal ar 100 % fossilfritt.

Det rader kapacitetsbrist i elnatet. Om man valjer fiarrvarme som uppvarmningsform ar man
med och avlastar effektkapacitet fran elnatet.

c) Klimatkompenserad fjarrvarme

Norrenergi erbjuder vara kunder Klimatkompenserad fjarrvarme. De sma utslapp som
energileveranserna ger upphov till minskas ndgon annanstans i varlden s att nettoutslappet
blir noll. Var tjanst for klimatkompensation, VER-projekt certifierat enligt Gold Standard,
erbjuds till ett i princip sjalvkostnadspris med avsikten att underlatta for kunder att
klimatkompensera i s& stor utstrackning som majligt. | ar har vi valt ett nytt projekt vilket ar
Zero missons CommuniTree Programme Nicaragua — Plan Vivo (ZeroMission - Hjalper er na
klimatmalen).

d) Miljocertifiering av byggnader

Allt fler kunder efterfragar underlag for att matcha fjarrvarmen som energikalla med olika
miljocertifieringssystem for byggnader. Norrenergis fjarrvarme och fjarrkyla bedéms skapa
goda forutsattningar till héga poéang i systemen LEED, BREEAM och Miljbyggnad. Underlag
for uppgifter fran till certifiering finns pa Norrenergis hemsida Miljocertifiering av byggnader |

Norrenergi

e) Fossilfri fardplan uppvarmning

Norrenergi &r en av manga aktorer som deltar i initiativet. Visionen ar att all uppvarmning av
bostader och lokaler ska ske utan fossila brénslen senast ar 2030.
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f) Nastan 100% fossilfri produktion 2023

Vart 6vergripande miljomal &r 100 % fossilfri produktion. Det ska vi na senast 2030. Vi &r
nastan dar, de senaste aren har vi natt runt 99 procent. Den sista procenten ar den svaraste,
eftersom vi fortfarande ibland behover anvanda olja som spetsbransle under arets kallaste
dagar. Nyhet for 2024 &r att under aret kommer vi att byta ut branslet till vara
bransletransporter till att ga pa HVO.

2023 var andelen fornybart bransle i var fjarrvarmeproduktion 99 procent enligt Bra Miljoval,
som aven réknar in transporter.

Norrenergi understker mojligheten att bygga en ny pelletspanna for att ersatta den kapacitet
som faller bort vintertid nar varmepumparna i Solnaverket byter varmekalla fran renat
avloppsvatten till sjovatten i och med att Bromma reningsverk, vilket enligt Stockholm Vatten
och Avfalls aktuella plan kommer att ske under sista kvartalet 2028. | 6vrigt I6per arbetet med
bolagets langsiktiga planer for varmeproduktionen alltjamt vidare.

Utveckling / Digitalisering

Nar du kdper fijarrvarme sa képer du inte bara dagens teknik utan &ven morgondagens.

Vid en jamforelse med alternativa uppvarmningsformer till exempel varmepump som
installeras i en fastighet, dar du képer den dagens teknik, ar inte fiarrvarme lika statisk
utvecklingsmassigt. Som leverantor av fjarrvarme star vi for kontinuerlig utveckling av
produktion och distribution i syfte att minska miljopaverkan och séanka kostnader som gynnar
bade kunder och Norrenergi.

Digital Malbild

» Forstklassig kundupplevelse - i vara digitala kanaler och kundgrénssnitt
» En datadriven organisation

= Bra och funktionella digitala verktyg och system

= Innovationsdriven organisation

Vi har formulerat Norrenergis digitala malbild och dar ar kundupplevelsen hogst upp pa listan.

Teknikutveckling och digitalisering bidrar till nya mojligheter och arbetssatt, och férandrar
ocksa plattformen for vart kunderbjudande. Under de senaste aren har vi dkat trycket i
Norrenergis digitalisering, vilket kommer att ge oss nya och stérre méjligheter att utveckla
tjanster som ska hjalpa kunderna att vara energieffektiva och forenkla deras vardag.

Sen forra arets prisdialog har vi startat och driver tva nya projekt inom digitalisering. Vi
vidareutvecklar nya erbjudande som vander sig framst till bostadsréattsféreningar och andra
kunder som inte har en egen foérvaltningsorganisation. Den forsta ar en tjanst for
fastighetsoptimering (Varme smart). Den andra &r en tjanst for digital driftdvervakning (Digital
varme trygg).

Ovanstaende tva projekt har in sin tur avknoppat ett nytt projekt som utreder hur Norrenergi i
samarbete med vara kunder kan utvinna systemnytta av att arbeta med effektbehovet. Det
projektet handlar om lastbalansering med hjalp av efterfrageflexibilitet.
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Under 2025 kommer vi att arbeta vidare med var kundportal. Ambitionen med kundportalen
ar att mota de behov som kunderna har och som ocksa ger oss mdojligheter att utveckla fler
digitala tjanster framdver.

Ekonomi

Norrenergi arbetar for att fjarrvarmepriset ska vara forutsagbart och langsiktigt stabilt genom
att halla verksamhetens kostnader pa en konkurrenskraftig niva bade pa kort och lang sikt.
Var ambition &r ocksa att information om priset for kommande ar ska tillkdnnages sa tidigt som
det ar mojligt under aret.

Fjarrvarmepriset ska, utdver att ta hansyn till vara verksamhetskostnader, ocksa vara
konkurrenskraftigt mot andra uppvarmnings alternativ. Fér en enskild fastighet beror
kostnaden for uppvarmning och varmvatten pa ett antal olika faktorer bland annat fastighetens
effektbehov och energianvandning. For att kunna gora en ekonomisk jamforelse mellan olika
uppvarmningsalternativ maste ett antal antaganden goras.

For att jamfora olika uppvarmningsalternativ pa ett rattvisande satt maste man ta hansyn till
rorliga kostnader sasom fjarrvarmepris, elpris samt drift och underhallskostnader. Man
behover ocksa ta hansyn till fasta kostnader i form av kapitalkostnader som bestams av
investeringens storlek och ranta. Verkningsgrad for varmepumpen och storleken pa
investeringskostnad spelar avgorande roll for utfallet i konkurrensanalysen. Analysens resultat
ska tolkas som mdjliga utfall och representerar inte utfallet for en enskild fastighet.

| &r har vi anvant oss av en ny modell och metod utvecklad av Utilifeed. Verktyget ar speciellt
framtaget for att analysera och jamféra kostnader for olika uppvarmningsalternativ med
kostnader for Norrenergis fiarrvarme. Den indata som berakningsverktyget anvander aterfinns
i Bilaga D. Indata &r validerad med kallor utvalda av Utilifeed och kundsynpunkter.

Efter bearbetning av inkomna kundsynpunkter fran samradsmote 1 och Utlifieeds arbete med
nya metoden har vi gjort revideringar och fatt nya insikter.

Typhus

Vi jamfor tre byggnadstyper; Nils Holgersson-rapportens typbyggnad fér ett genomsnittligt
flerbostadshus i Sverige, en befintlig kontorsfastighet samt en nyproducerad kontorsfastighet.

Tappvatten | Starttemperatur | Temperatur Dim.
Forbrukning Atemp Fzltlcr’ldel vérmebpehov vérmgs stem | Effektbehov
y Fjarrvarme
Flz_arbostadshus 193 kWh/m? 1000 m? 21% 17 grader 60 grader 59 kW
(Nils Holgersson)
Befintligt kontor 75 kWh/m? 10 000 m? 13% 12 grader 50 grader 311 kw
Nytt kontor 40 kWh/m? 10 000 m? 13% 15 grader 60 grader 208 kw

De tva typhusen for kontorsfastigheter ar nya infor samradsmote 2. De ersétter de tva tidigare
typhusen Aldre kontor och Modernt kontor, for att battre representera energianvandningen for
typhusen kontor. Nedan féljer en kort férklaring av férandringar:
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Forandringar i typhus jamfort med tidigare ar:

e Vi har justerat och tagit fram tva nya typhus for kontor som béttre representerar
Norrenergis kunder och stdmmer battre 6verens med kundsynpunkter.
¢ Nya definitioner for modernt och aldre kontor:
o Nybyggt kontor, enligt indata fran kunder.
o Befintligt kontor, ett uppdaterat snitt av Norrenergis kontorsanlaggningar.

Befintligt Kontor

e Uppvarmningsbehovet ar definierat utefter indata fran kunders bestand som ligger pa 75
kWh/m? och validerat mot Norrenergis egna kunddata av befintliga kontor som ligger pa
mellan 70 - 80 kWh/m?2,

Nybyggt kontor

e Uppvarmningsbehovet ar definierat utefter indata fran kunder och Norrenergis bedémning
av egen kunddata och uppskattas till 40 kWh/m?.

Flerbostadshus

e Typhuset for flerbostadshus behalls enligt tidigare definition da Nils Holgersson huset &ar
vedertaget.

Elpris
Elhandelspriset och elnatspriser baseras pa Vattenfalls prognos fran januari 2024. Elpriserna

ar nagot lagre an under energikrisen 2022, men ar forhojda jamfort med tidigare normala
nivaer fore 2022. Priset forvantas ligga pa ungefar samma niva under kommande vinter 2025.

Resultat

Tabellen visar priser inklusive kapitalkostnader, drift- och underhallskostnader samt
energikostnader. Kundens alternativ ar bergvarme med tva olika former av spetsproduktion,
eftersom dessa har lagst alternativkostnad jamfort med fjarrvarme. Fjarrvarmepriserna ar
baserade pa 2024 ars prislista. Alla priser ar angivna som kronor per MWh och ar exklusive
moms.

Typhus Flerbostadshus | Befintligt kontor Nybyggt kontor
Bergvarmepump + Elspets 993-1130 1131-1349 1283 -1572
Bergvarmepump + Fjarrvarmespets 1048 - 1185 1178-1388 1336 - 1571
Fjarrvarme Helkund 979 1040 1326
Konkurrenskraft [%] 1-13 8-23 (-3)-16

Sammanfattningsvis bedémer Norrenergi att fjarrvarmen ar ekonomiskt konkurrenskraftig for
storsta andelen av kunderna. Typhusen flerbostadshus och befintliga kontor utgér ca 75 %
Norrenergis totala varmeleverans. Konkurrenskraften foér nybyggda kontor, som utgér ca 1%
av leveransen konkurrenskraften, ligger i intervallet enligt tabellen ovan.
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Lokalfastigheter med bade varme och kyla

Tidigare ar har det framkommit 6nskemal i kunddialogen att &ven rékna pa en lokalfastighet
med bade varme och kyla. Nar Utilifeed i samarbete med Norrenergi utvecklat ett nytt verktyg
for kostnadsjamforelse har aven kunder med bada nyttorna inkluderats, sa kallade
kombikunder. Forbrukningsmaonstret har tagits fram for ett genomsnitt av Norrenergis
kombikunder. Det bor noteras att kombikunder har uttagsmonster med stor variation och
darfor ar kunder med uttagsmonster utanfor normalférdelningen exkluderade.

Detaljer kring typhuset finns i bilaga D.

Arlig kostnad (kr/MWhv,k) Kombikund
Geoenergi (Bergvarmepump + Borrhal for varme och 946 - 1348
kyla)
Fjarrvarme + Fjarrkyla 1009 - 1046
Konkurrenskraft [%] (-7)-22%

Den kombinerade fjarrvarme- och fjarrkylans konkurrenskraft ligger inom det intervall som presenteras i
tabellen ovan. Utfallet for enskilda anlaggningar &r till stor del beroende av pa investeringskostnad
storlek och anlaggningens verkningsgrad. | utfallet med lagst konkurrenskraft &r aven rantan sankt

Mojlighet till energibesparingar

Vi samverkar med véra kunder och hjalper dem effektivisera energianvandningen, vilket gor hela vart
fiarrvarmesystem mer effektivt. Nedan ser ni hur vi arbetar med detta, att spara kostnader for bade
kunderna och Norrenergi — och samtidigt generera miljovinster.

Tjanstepartner

Vi satsar mycket pa att bli en riktigt bra tjanstepartner till vara kunder. Vi har som ambition att
bredda utbudet bade inom fastigheten och med digitala tjanster som ska gora uppvarmningen till
en enkel fraga for fastighetsagarna.

Mina sidor - Denna gratistjanst ger stod att se vad som kan effektiviseras for att spara energi och
pengar och ger mgjlighet att félja upp energianvandningen dygnet runt.

Energitjanster som hjélper kunderna att effektivisera energianvandningen. Som exempel kan
Varmetrygg namnas dar vi hjalper till med att sakerstalla driften i kundens central eller Varmesmart
dar vi hjalper kunden att optimera sin varme lite smartare via inomhustemperaturen och
vaderprognoser.

Incitament till besparingar i prissattningen, samtliga delar i prissattningen ar hogst paverkbara av
kunden. Tanken &r att kunderna ska ha incitament till besparingar nar mojligheterna till sankta
kostnader och 6kad miljonytta &r som storst.

Kundspecifika budgetar for bade varme och kyla till alla kunder som beskriver deras anvandning.
Budgetarna innehéller aven information om forbattringspotentialer och finns pa Mina Sidor.

Digitalt eller pa plats. Flera av vara radgivningstjanster, bland annat kundradgivning och
driftgenomgang, erbjuder vi nu kunden ett val att antingen traffas pa plats eller genomfora
radgivningen digitalt via Teams
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Sankt returtemperatur — vi kontaktar kunder med hog returtemperatur for att visa hur de kan sénka den
och darigenom spara kostnader.

Energispecialister med hog kompetens finns tillgangliga att hjalpa kunder med fragor.

Energispartips formedlas via olika kanaler till kunderna via var webbplats.

6. Kunddialog

Summering Kunddialog

For att f& en bra kunddialog ar var ambition att visa pa var vilja att lyssna pa kunderna, ta
in kundernas forvantningar pa dialogen i forvag och att folja upp.
Kunderna ska uppleva att de kan paverka pa riktigt och vi skapar utrymme for dialoger i

agendan.

Prisdialogen ger kunderna och Norrenergi en unik méjlighet att diskutera tillsammans. For
Ovrigt har vi bra dialogméten med vara kunde i enskilda moten for dem som vill.

Kunder som bjudits in till 2024 ars prisdialog:

Akademiska Hus
AMF Fastigheter AB
Alecta

Atrium Ljungberg
Balder

Bostadsstiftelsen Signalisten

Castellum
Corem
Fabege

Fastighets AB Forvaltaren
Fastighetsagarna Stockholm

Fastpartner
HSB

Skandia Fastigheter

SKB Humlegarden

Region Stockholm

Riksbyggen

Sagax

Stena Fastigheter

Stiftelsen Stockholms studentbostader (SSSB)
Vasakronan

Whalin

Wallenstam

Att bjuda in alla vara kunder till kunddialogen &r inte praktiskt majligt, men for att fa en sa bred forankring
som mojligt ska ett representativt urval kunder ingd i dialogen. | &r har vi dessutom breddat inbjudan till
fler kunder. Det betyder att de storsta enskilda kunderna och personer som foretrader ett storre antal
kunder till exempel foretradare for Riksbyggens, HSB:s och Fastighetsdgarnas medlemmar har bjudits

n.

Samradsmoéte 1
13 juni 2024

Ge leverantoren dkad kunskap
om kundernas verksamhet.

Ge kunderna mdjlighet att Iamna
synpunkter pa
fiarrvarmeleverantorens
prisandringsmodell

- Forvantningar pa arets prisdialog

- Hant sen forra Prisdialogen hos kunder och Norrenergi
- Aterkoppling fragor frn féregaende &rs dialog

- Genomgang av utkast prisandringsmodell med bl.a.
bréanslemarknaden

Samradsmote 2
4 september 2024

Ge kunderna forstaelse for
forandringar i leverantdrens
kostnadsmassa.

Kunderna ger aterkoppling till
Norrenergi kring dialogen.

- Redogdrelse for om Norrenergis kostnadslage eventuellt
férandrats under aret

- Synpunkter fran tidigare samrad

- Genomgang av reviderad konkurrensanalys

- Information om hur eventuella kvarstdende synpunkter
hanteras

-Fjarrkylasdsongen 2024

- Utvardering av arets Prisdialog

Transaktion 09222115557526507880
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Bilaga A Kostnader for varierande storlek av byggnad

Redovisning av kostnader for fjarrvarme enligt Energimarknadsinspektionens krav,
EIFS 2009:3.

Fran och med 2025-01-01

Tabell 1 - Kundkategori smahus

Arlig férbrukning Total arskostnad (kr) |varav fast del (kr) varav rorlig del (kr)

15 000 kWh 18 096 18 096
20 000 kWh 24 128 24 128
30 000 kWh 36 192 36 192
40 000 kWh 48 256 48 256

Grundas pa Villaprislistan. Alla angivna varden i tabellen &r inklusive moms.

Tabell 2 - Kundkategori flerbostadshus

Arlig férbrukning Total arskostnad (kr) |varav fast del (kr) varav rorlig del (kr)

80 MWh 87 353 30 745 56 608
193 MWh 210 986 75180 135 806
500 MWh 544 692 190 890 353 802
1 000 MWh 1082 043 377 090 704 953

Grundas pa Normalprislistan. Alla angivna varden i tabellen &r inklusive moms.

Tabell 3 - Kundkategori lokaler

Arlig férbrukning Total arskostnad (kr) |varav fast del (kr) varav rorlig del (kr)

80 MWh 100 654 40 528 60 127
193 MWh 241 515 96 460 145 055
500 MWh 618 551 242 760 375 791
1 000 MWh 1224 051 472 469 751 583

Grundas pa Normalprislistan. Alla angivna varden i tabellen ar inklusive moms.

Tabell 4 - Kundkategori samfalligheter

Arlig férbrukning Tkortal IS @E varav fast del (kr) varav rorlig del (kr)

80 MWh 87 353 30 745 56 608
193 MWh 210 986 75180 135 806
500 MWh 544 692 190 890 353 802
1 000 MWh 1 082 043 377 090 704 953

Grundas pa Normalprislistan. Alla angivna varden i tabellen &r inklusive moms.
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Bilaga B Normalprislista for 2025

Normalprislista fjarrvarme

Prislistan giller from 2025-01-01 och tills vidare.
Mervirdesshar tllkommer tll samdiga priser.

Fj@rrvérme frdn Norrenergi ér fryggt och bekvémt. Det &r dessutom en klimat-
smartochresurseffektiv energiform sombidrartillettmer hallbartsamhadlle. Hos
oss lever fjarrvarmen upp tillmycket ho gt stéllda miljékrav och ar markt med
Naturskyddsféreningens Bra Miljoval.

n n Effektdel - avser hur mycket virme och varmvatten som fastigheten behéver som mest under en kall dag.

I

Effektdelen baseraspahurstor virmeka-
pacitet vi behover ha i var ankaggning for varje
kund. Fastighetens effektbehov baseras som
huvudregel pd matdata frén vardagar under
perioden | oktober—30 april, nar utetempera-
turen dr |0 grader eller lagre. Effekthehover
revideras varje ir och effektnivan finns angi-
ven pa fakturan.

Fast Effektpris
effektpris

Ettdrligteffekttillaggillkommer diutnytg-
ningstiden understiger 2100 tmmar, och ar
prissatt per tmme och kY. Antalet timmar
understgande 2 | 00 timmar multipliceras med
effektbehov och effekerillaggspriset. Priset pa
effekrtilligget dr 36 6re.

| kWh Energidel - avser fastighetens anviindning och mits i kilowattimmar (1000 kWh = | MyWh).

Energipriset speglar vira produktionskost-
nader och ar darfor olika under aret. Under
vintern skiljer sig priset ocksi beroende pa tid
pa dygnet. Mar efterfragan ar som storst, och
var produktion som dyrast och simst for miljon,
giller ex higre pris. Ovriga tider galler lagpris.

Sdsongspriser

Temperaturtilldgg - avser virmecentralens
returtemperatur. Giller | oktober—30april.

En effektiv varmecentral har i regel en |ag retur-

Nivier temperatur, nagot som ar fordelakeigt bade for miljon
och farmarmesystemet. Temperaturtillagget tillkkom-

Prisniva | 3.20 kr per grad och MWh — nar temperaturen mer nirreturtemperaturen overstiger 30 grader C
overstiger 30 grader men inte 60 grader. och ar prissare per grad och MWh. Om returtempe-
raturen ar ligre dn 30 grader utgar inget dllagg.
Prisniva2 25,00 kr per grad och MWh —nar Gradernai intervallet 30 till 60 har ett pris och dir-
temperaturen overstiger 60grader. efter blir priset per grad och MWh hagre. Tilligget

giller under perioden | okrober—30april.
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Bilaga C S& har laser du fakturan

Faktura
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BT vy 156

norrenerqi
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Avser uppmatt
forbrukning i din
anlaggning under

den angivna perioden.

Totalt manadsbelopp
att betala

Fakturan betalas till vart
plusgirokonto.

Ange fakturans OCR-
nummer nar du betalar.

Totalt manadsbelopp
att betala. Star det
"MAKULERAD" betyder
det att beloppet dras
via autogiro.

OCR-nummer anges
inte pa fakturan nar du
har autogiro.
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Bilaga D Parametrar vid berakningar av kostnader for olika uppvarmningssatt

Kostnadsjamforelser har genomforts med hjalp av ett berékningsverktyg utvecklat av Utilifeed som &r speciellt framtaget for att analysera och jamfora kostnader for
alternativen med fjarrvérmens kostnader. Verktyget har utvecklats av det oberoende Konsultféretaget Utilifeed.

Tabell Indata i konkurrensanalys infér samradsmote 1, 2024, Utilifeed

Parameter Indata flerbostadshus Indata kommersiell &ldre kontorsbyggnad | Indata modern kommersiell
(193 MWHh, 1000 m?) enligt Nils Holgersson-undersdkningen (1000 MWh) kontorsbyggnad (1000 MWh)

Avskrivningstider

Varmepump mekanisk utrustning 20 ar 20 &r 20 &r

Varmepump borrhal 20 &r 20 ar 0 ar

Fjarrvarmecentral 20 &r 20 &r 0 &r

Elpanna 20 &r 20 &r 0 &r

Kalkylréanta 3, 7% 7,6% 7,6%

Investeringar (exkl moms)

Bergvarmepump + elspets 1 391 tkr 8 775 tkr 10 427 tkr

Bergvarmepump + fjarrvdrmespets 1 332 tkr 8 3083 tkr 9 934 tkr

Uteluftvarmepump + elspets 966 tkr 6 069 tkr 7 244 tkr

Uteluftvarmepump + fjarrvarmespets 914 tkr 5 072 tkr 5998 tkr

Fjarrvarme helkund 230 tkr 742 tkr 841 tkr

Drift och underhall

Bergvarmepump + elspets 11,4 tkr 22,7 tkr 22,8 tkr

Bergvarmepump + fiarrvarmespets 11,2 tr 21,5 tkr 21,7 tkr

Uteluftvdrmepump + elspets 18,5 tkr 36,9 tkr 36,9 tkr

Uteluftvarmepump + fjarrvarmespets 17,9 tkr 33,4 tkr 33,3 tkr

Fjarrvarme helkund 3,5 tkr 11,1 44 4 tkr

Fjarrvarmepriser Enligt normalprislista 2024 Enligt normalprislista 2024 Enligt normalprislista 2024

Verkningsgrad

Bergvarmepump 3,3 34 3,2

Uteluftvarmepump 2,4 2,5 2,7

Fjarrvarmecentral 1 1 1

Effekttackning

Transaktion 09222115557526507880
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Bergvarmepump m Elspets 65% 60% 60%
Bergvarmepump m Fjv-spets 65% 60% 60%
Returtemperatur 38°C 39°C 38 °C
Uteluftvarmepump med Elspets 60% 60% 60%
Uteluftvarmepump med Fjv-spets 60% 60% 60%
Tabell Indata i konkurrensanalys infér samradsmote 2, 2024, Utilifeed
Endast Bergvarmepumpar
Parameter Kalla Kommentar/Varde

Energianvéandning i byggnader

Véaderdata

SVEBYs Typar for Stockholm-Bromma
https://www.sveby.org/typar 1991 2020 smhi bov/

Endast utomhustemperatur anvands

Energisignatur

Flerbostadshus: "Nils Holgerson-huset”

Befintligt kontor: Energisignatur skapad utifran
Norrenergis bestand av kontor och Vasakronans bestand.

Energisignaturen anpassad for att ge varmebehov 75 kWh/m2, &r varav vamvattenbehov 10 kWh/m2,
ar

Nybyggt kontor: Energisignatur skapad utifrdn Norrenergis
bestand samt Fabeges och Vaskakronans bestang.

Energisignaturen anpassad for att ge varmebehov 40 kWh/mz2, ar varav vamvattenbehov 5 kwh/m2, ar

Returtemperaturer

Antagen utifrdn Norrenergis bestand

Medelvarden for hela bestandet anvands for enskilda byggnader for att berakna fjarrvarmekostnader for
lag avkylning

Radiatortemperaturer

Karkkainens modell for samband radiatortemperatur per
utomhustemperatur

Varmepumpar, tekniska parametrar

COP, grundmodell

Produktblad NIBE F1345-serien

Tillverkarens produktdata fér COP per driftfall vid olika temperaturer kall/varm sida anvands som
grundmodell. Denna modell justeras dérefter for att ge realistiska SCOP-vérden enligt kdllor nedan

Bengt Dahlgren, 2023

5.2

COP, kyla Fabege 6.5
Energistyrelsen 2023 Bergvarmepump for flerbostadshus i Danmark med radiator: 3.2-3.3
SCOP, varme med golvvarme: 4.1-4.2

inkl. varmvatten och elpanna for spets

Transaktion 09222115557526507880
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https://www.sveby.org/typar_1991_2020_smhi_bov/
https://nilsholgersson.nu/wp-content/uploads/2023/10/NH2023_Slutrapport_v231018.pdf
http://lib.tkk.fi/Diss/2010/isbn9789526032955/isbn9789526032955.pdf
http://lib.tkk.fi/Diss/2010/isbn9789526032955/isbn9789526032955.pdf
https://assetstore.nibe.se/hcms/v2.3/entity/document/882243/storage/ODgyMjQzLzAvbWFzdGVy
https://ens.dk/sites/ens.dk/files/Analyser/technology_data_heating_installations.xlsx

norrenerqi.

AFRY (intern berékningsmodell applicerad pa typbyggnad
for Stockholm Exerqi)

Bergvarmepump for flerbostadshus i Stockholm: 3.2

Sweco (beraknat i ESBO-plant, IDA/ICE for typbyggnad
for Stockholm Exerqi)

Bergvarmepump for flerbostadshus i Stockholm: 3.31

WSP (Beraknat i NIBE DIM for typbyggnad fér Stockholm
Exerqgi)

Bergvarmepump for flerbostadshus i Stockholm: 3-3.2 beroende pa effekttackningsgrad

Budgetberakning nyproduktion JM 2024

4.08-4.22 med 5x Thermia Mega Eco XL

Bergvarme pa Djupet (2013)

Minst 60%, optimal tackningsgrad beror pa externa faktorer, energipriser, investeringskostnader et c.

AFRY (intern berdkningsmodell applicerad pé typbyggnad
for Stockholm Exerqi)

64%

- Sweco (berdknat i ESBO-plant, IDA/ICE for typbyggnad 79.5%
Effekttackningsgrad for Stockholm Exergi)
WSP (Beréknat i NIBE DIM for typbyggnad for Stockholm 56/72%
Exergi)
Budgetberakning nyproduktion JM 2024 94%
Livslangd varmepump Energistyrelsen 2023 20 &r
Livslangd borrhal Bergvarme pa Djupet (2013) 50 ar
Livslangd elpanna Energistyrelsen 2023 30 &r
Varmepumpar, ekonomiska parametrar
AFRY 21.18
Interna kompetenser, anbud fran leverantérer
Sweco 15.65
Baserat pa offerter
WSP 26.2
Investeringskostnad, Wikells Byggberakningar, genomfdrda projekt samt leverantérer
varmepump inkl. borrhal, Examensarbete Helenius Ingenjérsfirma 2023 (Wikells 16.06
styr. tkr'kWyame Byggberakningar)
Examensarbete INTEC Dalarna 2023 (Wikells 17.7
Byggberakningar)
Examensarbete AFRY 2023 14.9
Budgetberakning nyproduktion JM 2024 175
AFRY 17.6 Kr/MWhysmelar
Drift- och Sweco 24.8 Kr/MWhysme/8r
Underhéllskostnader WSP 23.8 kr/MWhysme/ar

Energistyrelsen 2023

80.5 Kr/MWhyamelar

Transaktion 09222115557526507880

26

Bilaga 1



https://www.stockholmexergi.se/content/uploads/2024/01/AFRY-kostnader-for-bergvarme.pdf
https://www.stockholmexergi.se/content/uploads/2024/01/AFRY-kostnader-for-bergvarme.pdf
https://www.stockholmexergi.se/content/uploads/2024/01/Sweco-kostnader-for-bergvarme.pdf
https://www.stockholmexergi.se/content/uploads/2024/01/Sweco-kostnader-for-bergvarme.pdf
Bergvärmepump%20för%20flerbostadshus%20i%20Stockholm:%203.2
Bergvärmepump%20för%20flerbostadshus%20i%20Stockholm:%203.2
https://www.diva-portal.org/smash/get/diva2:619184/FULLTEXT01.pdf
https://www.stockholmexergi.se/content/uploads/2024/01/AFRY-kostnader-for-bergvarme.pdf
https://www.stockholmexergi.se/content/uploads/2024/01/AFRY-kostnader-for-bergvarme.pdf
https://www.stockholmexergi.se/content/uploads/2024/01/Sweco-kostnader-for-bergvarme.pdf
https://www.stockholmexergi.se/content/uploads/2024/01/Sweco-kostnader-for-bergvarme.pdf
Bergvärmepump%20för%20flerbostadshus%20i%20Stockholm:%203.2
Bergvärmepump%20för%20flerbostadshus%20i%20Stockholm:%203.2
https://ens.dk/sites/ens.dk/files/Analyser/technology_data_heating_installations.xlsx
https://www.diva-portal.org/smash/get/diva2:619184/FULLTEXT01.pdf
https://ens.dk/sites/ens.dk/files/Analyser/technology_data_heating_installations.xlsx
https://www.stockholmexergi.se/content/uploads/2024/01/AFRY-kostnader-for-bergvarme.pdf
https://www.stockholmexergi.se/content/uploads/2024/01/Sweco-kostnader-for-bergvarme.pdf
Bergvärmepump%20för%20flerbostadshus%20i%20Stockholm:%203.2
https://www.diva-portal.org/smash/get/diva2:1772309/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:1772309/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:1772309/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:1772309/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:1764603/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:1764603/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:1677132/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:1677132/FULLTEXT01.pdf
https://www.stockholmexergi.se/content/uploads/2024/01/AFRY-kostnader-for-bergvarme.pdf
https://www.stockholmexergi.se/content/uploads/2024/01/Sweco-kostnader-for-bergvarme.pdf
Bergvärmepump%20för%20flerbostadshus%20i%20Stockholm:%203.2
https://ens.dk/sites/ens.dk/files/Analyser/technology_data_heating_installations.xlsx

norrenerqi.

SBAB Boldneprognos 3.7%, anvands for flerbostadshus
Kalkylranta KPMG Cost of Capital Study: WACC 7.6%, anvands for kontorsbyggnader
Storre kund till Norrenergi Snittranta 3.2%
Elpriser
Elhandelspriser Prognos Vattenfall, manadspriser (ej publik) Varierar mellan 180-650 kr/MWh
Energiskatt Skatteverket 428 kr/MWh
Elcertifikat Snitt av Fortum, Vattenfall, E.On, Skelleftekraft 10.55 kr/MWh
Elhandelspaslag Snitt av Fortum, Vattenfall, E.On, Skelleftekraft 428 kr/MWh

Snitt av Vattenfall, E.On, Skelleftekraft (Ursprungsmarkt 43.3 kr/MWh

Miljotillagg el, férnybart)
Fast avgift: 420 kr/man
Manadseffektavgift: 41 kr/kw/man
Elnat Vattenfall N4 Hogbelastningsavgift: 0

Overforingsavgift hogpristider: 536 kr/MWh
Overféringsavgift 1agpristider: 160 kr/MWh

27
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https://www.sbab.se/download/18.476dd96218dc44a3ffe1fc4/1710934376828/Bor%C3%A4ntenytt%202%202024.pdf
https://kpmg.com/de/en/home/insights/2023/10/cost-of-capital-study-2023.html
https://skatteverket.se/foretag/skatterochavdrag/punktskatter/energiskatter.4.18e1b10334ebe8bc8000843.html
https://www.vattenfalleldistribution.se/kund-i-elnatet/elnatspriser/elnatspriser-och-avtalsvillkor/

norrenerqi.

Tabell sammanstallning av kundsynpunkter infér samradsmote 2, 2024, Utilifeed

Faktor

Utilifeeds Kommentar

Implementerad i modellen
samradsmote 2

Energiprestanda i analyserade byggnader

Flera fastighetsagare kommenterar att alternativkostnader ar
beraknade for byggnader med relativt lag energiprestanda,
jamfort med aktuella byggstandarder. Byggnaderna som
analyseras har justerats och nya byggnader har lagts till i
analysen for att spegla fastighetsagares verklighet.

Investeringskostnader for bergvarmepumpar

Flera fastighetsagare kommenterar att investeringskostnader
som anvéndes i version 1 var hogre &n aktuella
offerter/budgetkostnader. Investeringskostnader &r darfor
uppdaterade med nya kallor.

COP varmepump

Varmepumpars och kylmaskiners COP har justerats upp nagot
baserat pa kalkylsiffror som anvands av fastighetsagarna.

Teknisk livslangd per komponent

Tekniska livslangder satts per komponent for en
varmepumpsanlaggning, istallet for ett medelvérde for alla
komponenter.

Finns med i underlaget men tas
i beaktning under kommande
analyser

Kalkylranta for investering

Fastighetsagare upplever att kalkylrantor som anvands i
modellen ar hogre an de man anvander sig av internt.

Finns med i underlaget men tas
i beaktning under kommande
analyser
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Sammanstéallining Typhus kombikunder

Acemp [M?] 10000
Nyckeltal Energi uppvarmning [KWh/m?] 85
Nyckeltal Energi varmvatten [kWh/m?] 15
Nyckeltal Energi fjarrkyla [kWh/m?] 49

FV ‘

Arlig energiférbrukning [MWh] 1082
Effekbehov vid -13 [kW] 474
Andel varmvatten [%)] 14
Utnyttjandetid [h] 2300

Arlig energiférbrukning [MWh] 431
Effekbehov [kW] 309
Andel processlast [%)] 52%
Flodestopp [m®/h] 24

Transaktion 09222115557526507880
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. Samrédsmote 2




Agenda Samradsmote 2

= Val av justeringsman (5 min)
= Reflektioner sen samradsméte 1 (15 min)

= Hant sedan samradsmote 1: 1,5 (1h)
. = Uppdaterad konkurrensanalys
= Fjarrkyla sasongen 2024

= Utvardering av prisdialogen 2024

Transa ktion 09222115557526507880 (e ilaga



Kunddialog

Visa att vi

verkligen vill
lyssna pa vara
kunder

Ni ska uppleva
att ni kan

paverka pa
riktigt!

Skapa utrymme
for dialog i

Vi pa Norrenergi vill agendan

Prisdialogen ger kunderna och Norrenergi en unik magjlighet att diskutera
tillsammans, vi har i ovrigt bra kunddialoger med en kund i taget
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Hant sedan samradsmote 1

= Priser 2025 beslutade | Norrenergis styrelse

= Prisandringsmodell slutligt uppdaterad
= Risker som paverkar Norrenergis kostnader
= Revidering av kalkylen for konkurrensanalys
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Omvarldsfaktorer som kan paverka
Norrenergis kostnadsprognoser

= Geopolitiska risker
- Rysslands krig i Ukraina, och vad som héander vid en eventuell spridning.

- Politisk instabilitet i mellandstern sa som Israels krig i Gaza, samt risk for upptrappning i
konflikten. Detta har paverkan pa oljemarknaden och andra branslemarknader paverkas
indirekt av 6kade oljepriser.

= Priser pael och biobranslen
- Svenska kraftnats eventuella hojning av natavgifter
- Elpriserna och biobranslepriserna ligger pa en generellt sett hdgre kostnadsniva i Sverige

och Europa efter energikrisen 2022/2023. (hdgre naturgas och oljepriser). Oljepriserna
kan snabbt stiga vid en eskalerad konflikt i mellandstern.
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= Revidering av
konkurrensanalys




Kundsynpunkter

Faktor Utilifeeds Kommentar

Flera fastighetsdgare kommenterar att alternativkostnader ar
beraknade for byggnader med relativt lag energiprestanda,
Energiprestanda i analyserade byggnader  jamfoért med aktuella byggstandarder. Byggnaderna som
analyseras har justerats och nya byggnader har lagts till i
analysen for att spegla fastighetsagares verklighet.

Flera fastighetsdgare kommenterar att investeringskostnader
Investeringskostnader for som anvandes i version 1 var hogre an aktuella
bergvarmepumpar offerter/budgetkostnader. Investeringskostnader ar darfor
uppdaterade med nya kallor.

Varmepumpars och kylmaskiners COP har justerats upp

COP varmepump nagot baserat pa kalkylsiffror som anvands av
fastighetséagarna.
Tekniska livslangder satts per komponent for en
Teknisk livslangd per komponent varmepumpsanlaggning, istallet for ett medelvarde for alla
komponenter.

Fastighetsagare upplever att kalkylrdntor som anvands i

el el IYestEng modellen ar hdgre &n de man anvander sig av internt.

()

Implementerad |
modellen
samradsmote 2

Ja

Ja

Ja

Finns med i underlaget men
tas i beaktning under
kommande analyser

Finns med i underlaget men
tas i beaktning under
kommande analyser
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Norrenergis insikter

= COP och investeringskostnader har stor paverkan pa utfallet i
konkurrensanalysen.

= De uppgifter som kunderna lamnat &r framst applicerbart pa ett nybyggt kontor.
Det representerar inte nodvandigtvis Norrenergis genomsnittliga kunder (befintliga
kontor och flerbostadshus.)

= Utfallet &r beroende av fastighetens och fastighetsagarens individuella
forutsattningar och darfor anges resultaten i intervall for att spegla utfallet.
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Reviderad Konkurrensanalys

= Nya typhus som battre representerar Norrenergis kunder och kundsynpunkter.
= Byter begrepp pa modernt och aldre kontor

= Tva nya definitioner av typhus for kontor:
= Nybyggt kontor, kundernas basta alternativ enl. kundsynpunkter
= Befintligt kontor, ett uppdaterat snitt av Norrenergis kundstock.

= Typhuset for flerbostadshus behalls enligt tidigare definition da Nils Holgersson
huset ar vedertaget.
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Nya typkunder

Flerbostadshus

= Behalls enligt Nils Holgersson-definitionen

Befintligt Kontor

= Varmebehovet ar satt utefter indata fran Vasakronans bestand som ligger pa 75 kWh/m2 och validerat mot
Norrenergis egna bestand av befintliga kontor som ligger pa mellan 70-80 kwh/m?2 dar felmarginalen antas
vara nagot storre och darmed véljs 75 kWh/mz2,

= Tidigare typhus "Aldre kontor” hade ett varmebehov pa 130 kWh/m?2 och &r inte langre representativt.

Nytt kontor

= Varmebehovet &r satt utefter indata fran Fabege som ligger pa 20 kWh/m2 for moderna kontor. NE har
aven gjort en egen uppskattning och jamforelse med BBR (Energiklass A), och kommit fram till att 40
kWh/m?2 vid nyproduktion av kontor.
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Utilifeed

Utilifeed x Norrenergi Alternativkostnadskalkyl Samradsmaote 2.pptx
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https://norrenergi.sharepoint.com/:p:/s/Carin-Patrik/Ee2AZDq-wIpKmFjorJqxtkcBPYSEYOBW2dKIpf5FLYWMyQ?e=63VAQA

Reviderade resultat konkurrensanalys

= Utfall intervall kr/MWh samt konkurrenskraft
= Andel av NE:s varmeleveranser:

= Flerbostadshus: 68%

= Befintligt kontor: 14%

= Nybyggt kontor: 1%

Typhus Flerbostadshus| Befintligt kontor |Nybyggt kontor
Bergvarmepump + Elspets [kr/MWh] 993 - 1130 1131-1349 | 1283-1572
Bergvarmepump + Fjarrvarmespets [kr/MWh] | 1048 -1185 1178 - 1388 1336 - 1571
Fjarrvarme Helkund [kr/MWh] 979 1040 1326
Konkurrenskraft [%)] 1-13% 8-23% (-3)-16 %

Transaktion 09222115557526507880 &&=y




Typkund — Komb

= Scenario Intervall mellan 22 % - (-7)%

= Kunddata COP innefattar hojd COP

= Scenario Kunddata COP, Inv innefattar h6jd COP och sankt investeringskostnad

= Scenario Kunddata COP, Inv innefattar h6jd COP, sankt investeringskostnad samt sankt
ranta

Arlig kostnad (kr/MWhy,k) * Version 1 Kunddata (COP) [Kunndata (COP, Inv)| Kunddata (COP, Inv, r)

Geoenergi (Bergvarmepump + Borrhal for virme och
kyla)

Fjarrvarme + Fjarrkyla 1046 1046 1046 1009
Konkurrenskraft [%] 22% 18% 6 % -7%

1348 1271 1114 946
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Motivering 2025

= Norrenergi har valt att halla langsiktigt stabila och forutsagbara priser. Darfor fordelar vi var
prisjusteringen over tid. Infor 2025 gor vi en justering med hansyn tagen till den historiska
kostnadsutveckling i ett langre perspektiv. Det har skett en kraftiga 6kning i produktionskostnader
fran 2022 fram till idag. Nu har kostnadsutvecklingen stabiliserat sig, men kostnaderna ligger nu
pa en betydligt hogre niva jamfort med tiden innan 2022.

= Detta ar bakgrunden till varfor prisandringen mellan 2024 och 2025 ar hégre an Norrenergis
kostnadsutveckling under samma period.

= Infor 2022 hade Norrenergi en prisokning pa 0%, da vi inte kunde forutse de omvarldsforandringar som
gav kraftiga okningar i el- och bréanslepriser. Infor prisjusteringarna 2023 och 2024 dampade vi
prishojningarna gentemot kostnadsutvecklingen for att bidra till en langsiktighet och stabilitet i
prisférandringen, och for att avvakta de langsiktiga konsekvenserna av de pagaende
omvarldshandelserna.

= Utover att Norrenergis priser ar kostnadsbaserade ska de dven vara konkurrenskraftiga. Vi har i ar gett
| uppdrag till Utilifeed, som ar en tredje part, att ge en blid av Norrenergis ekonomiska konkurrenskratft.
Utilifeed har inkluderat kundsynpunkter i modellen. Norrenergi gor bedomningen att vart erbjudande i sin

helhet ar konkurrenskraftigt givet 2025 ars prisandring.

= Den princip som varit styrande for prissattning 2025 ar den kostnadsbaserade, da Norrenergis
kostnader kraftigt 6kat de senaste aren. Var samlade bedomning for att behalla en langsiktighet och
stabilitet i prisdndringen gor att vi hojer det genonittliga priset mellan 2024 och 2025 med 6%.
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Prisandring 2025

= Priser for 2025 beslutade | Norrenergis styrelse , 6% 0kning

= Principer for prissattning hos Norrenergi ar att den ska vara kostnadsbaserad och dartill
konkurrenskraftig. Priset for 2025 ar foreslaget utifran principen kostnadsbaserad, med
hansyn till den langsiktiga stabiliteten.

2025 2026 2027

6% 3-6% 2-4%

Transa ktion 09222115557526507880 (e




Fjarrkylasasongen 2024

= Norrenergi har anvant drygt 70 % av var maxkapacitet under de
varmaste dagarna i juni.

= VI har haft ett kortare bortfall av kylaproduktionen 10/7 p.g.a
stromavbrott.




Valkommen till klimatdialogen

= Dialogmate 1, 12 september,
= Agenda:

= Protokolljusterare

= Klimatdialogens uppléagg

= Presentation av deltagande féretag och organisationer.

= Presentation av respektive organisations klimat- och miljoarbete samt forvantningar pa den lokala klimatdialogen
= Norrenergis nuvarande lage och klimatprestanda

= Deltagarnas interna klimatarbetsplaner och genomférande

=  Sammanfattande diskussion kring vilkka omraden som man bor ga vidare med i arbetet med klimatarbetsplanen.

= Preliminar tidplan for fortsatt arbete
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Nya projekt

= Lastbalansering genom efterfrageflexibilitet gar in i pilotfas.

. = Ny tjanst for fastighetsstyrning gar in pilotfas .
= Norrenergi vill garna ha samarbetspartners i bada

utvecklingsprojekten.
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Reflektion och utvardering

= Reflektionsrunda
= Utvardering




norrener

Q. B

varme och kylal kretslopp
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Utilifeed x Norrenergi Alternativkostnadskalkyl

Introduktion

Utilifeeds uppdrag

| syfte att framja och understodja internt budgetarbete och kunddialog, t.ex. inom ramen for Prisdialogen, har Norrenergi AB lange anvant sig av alternativkostnadskalkyler.
Med hjalp av dessa kan Norrenergi jamfora sina erbjudande for fjarrvarme och fjarrkyla med konkurrerande uppvarmnings- och kombileverans-alternativ, och tillampa en
kostnadsbaserad och dartill konkurrenskraftig prissattning.

Norrenergi har tidigare tagit fram dessa alternativkostnadskalkyler med ett berakningsverktyg utvecklat av energikonsultforetaget SENS. | februari 2024 gav Norrenergi
Utilifeed, en digital plattforms- och tjansteleverantor inom energisektorn, i uppdrag att till mitten pa april leverera en oberoende och rapport-baserad
alternativkostnadskalkyl dar kostnader for olika uppvarmnings- och kombi-alternativ och typbyggnader beraknas och jamfors for 2024 (som underlag for Norrenergis
budget och prissattning for 2025).

For att resultaten ska vara jamforbara med tidigare ar ar jamforda uppvarmnings- och kombialternativ och typbyggnader desamma som tidigare. Utover detta har
Utilifeed haft i uppdrag att enligt egen bedomning tillampa metoder och antaganden som anses lampliga. | overenskommelse med Norrenergi har dessa metoder och

antaganden vid behov anpassats for att - inom ramen for Norrenergis krav och forvantan - sakerstalla leveransuppfyllnad enligt tilltankt tidsplan.

Alla kosthader som redovisas | denna rapport ar exklusive moms,

Utilifeed
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Utilifeed x Norrenergi Alternativkostnadskalkyl

Introduktion, 2

Denna version av resultatrapport har uppdaterats efter och enligt feedback fran Norrenergis kunder vid och efter Samradsmote
1 | Prisdialogen 2024-06-13.

Denna rapport inkluderar resultat fran version 1 som visades pa Samradsmote 1 tillsammans med uppdaterade resultat dar det
ar applicerbart.

Utilifeed




Ulilifeed x Norrenergi Alternativkostnadskalkyl

Om 0SS

Utilifeed

Jonas Ottosson

Product Manager Market & Sales

“ +46 76- 316 96 42

u' jonas@utilifeed.com
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Linnea Smith

Product Manager

& +46 76-3043535
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“Ta fram en oberoende
~ alternativkostnadskalkyl som underlag tor
- Norrenergis Prisandringsmodell 2025”






Utilifeed x Norrenergi Alternativkostnadskalkyl

Forandrade resultat, oversikt

Resultat steg Forandring jamfort med samradsmote 1

1 2 nya typhus tillagda

2 2 nya typhus tillagda Okad COP

3 2 nya typhus tillagda Okad COP Lagre
Investeringskostnad

% 2 fya-typhus-tagaa Okae-COR agre sagre-fanta
. rinaskostnad
. erinackostnad

Utilifeed




Utilifeed x Norrenergi Alternativkostnadskalkyl

Forandringar typhus

Arsférbrukning varmeenerg

Arsférbrukning uppvarmning

Arsférbrukning tappvarmvatten

Hogsta Timeffektbehov varme*
Starttemperatur Varmebehov
Temperatur Varmesystem
Returtemperatur

A-temp

Energisignatur

Flerbostadshus vi

103 MW/h

153 K\Wh/m?

40 kKWh/m?

62 kKW
17 °C

60 °C
38 °C

1 000 m?

-1,83"T + 34.98

Flerbostadshus v2

103 MWh

153 K\Wh/m?

40 kKWh/m?

62 kKW
17 °C

60 °C
38 °C

1 000 m?

-1,83"T + 34.08

* Hogsta totala timeffekt i typar enligt energisignatur, uppvarmning + tappvarmvatten

Utilifeed
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Aldre kontor v2
(Befintligt kontor)

Aldre kontor vi1

1000 MWh

130 kWh/m?

16 KWh/m?

303 KW

16 °C

60 °C 60 °C
39 °C 39 °C
6 896 m?

-12,86"T + 200.53

Modernt kontor vi

1000 MWh

85 kWh/m?

15 kWh/m?

467 kKW
13 °C

50 °C

38 °C

10 000 m?

-16,04'T + 213.4

Modernt kontor v2
(Nybyggt kontor)

50 °C
38 °C

10 OO0 M2




Resultat steg 1: nya typhus
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Utilifeed

Samradsmote 1

Samradsmote 2, nya typhus
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Nybyggt kontor Flerbostadshus

Befintligt kontor

Bergvarme + el

- = = [jarrvarme

===Bergvarmepump + Elspets Modernt kontor (Nybyggt kontor)
=> Fjarrvarme Helkund Modernt kontor (Nybyggt kontor)
==Bergvarmepump + Elspets Aldre kontor (Befintligt kontor)
= Fjarrvarme Helkund Aldre kontor (Befintligt kontor)
===Bergvarmepump + Elspets Flerbostadshus

=> Fjarrvarme Helkund Flerbostadshus




Ulilifeed x Norrenergi Alternativkostnadskalkyl

Forandringar Verkningsgrader

Beraknad verkningsgrad Flerbostadshus Aldre/Befintligt kontor Modernt/Nybyggt kontor
Val V2 Val V2 Val V2

Bergvarmepump SCOP

3.3

4.0

3.4

4.0

3.6

4.2

Elspets

Fjarrvarme

Tillverkare (NIBE F1345)

Model 24 30 40 &0
Dutput data according to EN 14511

0/35

Heating capacity (Py) KW 23.00 30.72 39.94 59.22
Supplied power (Pg) W 4.94 692 B.%0 13.72
cop - 4,65 4.44 4.49 4.32
0/45

Heating capacity (P, ] .98 29.74 Z8.90 54,12
Supplied power (Pg) KW 5.96 8.34 10.61 16.02
COP - 369 3.57 3.67 3.50
10/35

Heating capacity (P) kW 30.04 40.08 51 78.32
Supplied power (Pg) kKW 5.30 7.24 7.8 15.08
COP - 567 553 5.27 519
10/45

Heating capacity (Pu) ] 2928 9.6 50.79 741
Supplied power (Pg) KW 6.54 B.B4 11.82 17.60
COP - 4.62 443 4_30 4.22
Dutput data according to EN 14825

P yesigr 35 °C / 55 °C kW 28 35 A6 &7
SCOP cold climate, 35 °C /|55 *C - 5.0/4.0 49 /38 50/3.9 47 /38

SCOP average climate, 35 °C / 55 °C

48/38

47/ 346

48/38

4.6/ 37

Utilifeed
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Tredjepart (Energistyrelsen, DK)

Technology Heat pump, Ground source - apartment complex - existing building
2020 2025 2030 2040 2050 2025 2025 2050 2050 Note Ref
ctrl ctrl ctrl ctrl ctrl lower upper lower upper -
Energy/technical data
Heat production capacity for one unit [kW_h] 320 320 320 320 320 300 500 300 00 A
Expected share of space heating demand covered by unit [p.u.] 1 1 1 1 1 1 1 1 1
Expected share of hot tap water demand covered by unit [p.u.] 1 1 1 1 1 1 1 1 1
Heat efficiency (annual average, net) [p.u.] 3.20 3.30 3.40 3.55 3.60 2.85 3.45 3.15 4.00 G, L KLZ 4,5,11,12
Auxiliary Electricity consumption [KWh_g/y] 600 550 SO0 450 400 400 1000 250 200 AR 2
Technical economic lifetime [years] 20 20 20 20 20 13 40 13 40 P 1
Electric regulation ability
Primary regulation [per 30 seconds) [p.u.] 1 1 1 1 1 1 1 1 1
Secondary regulation [per minute) [p.u.] 1 1 1 1 1
Minimum load (of full load) [p.u.] 0.25 0.25 0.25 0.25 0.25 0.20 0.30 0.20 0.30 H
Warm start-up time [hours] 1] 1] 1] 1] 1] 0 0 o o
Cold start-up time [hours] 1] 1] 1] 1] 1] 1] 1] 1] o
Environment
50, [=fG1_0)
PM2.5 [g/E)_il
NO, [2/G0_i]
CH4 [g/6J_i]
N2O [g/G)_i]
Financial data
Mominal investment [*total) [k€/unit, 2020] 205.10 188.72 174.34 161.26 148.19 161.26 227 66 111.14 185.23 T
Mominal investment [equipment) [k€/unit, 2020] 115.97 107.28 go.5a 9118 8379 91.18 12873 £2.84 10474 T,RAC
Mominal investment [installation) [kE/unit, 2020] g29.13 g2.44 7576 70.08 64.39 70.08 98,93 48,30 82049 TR, AB
Meminal investment (additional) [k€/unit, 2020] 1] 4] 4] 4] 4] 4] 4] 4] o
Varizble O&M [*total) [£/kWh, 2020] 0 i i o o 0.0 0.0 0.0 0.0
Fixed O&M [*total) [£funitfy, 2020] 2145 2128 2109 2066 2023 15981 2300 1387 2187
Fixed D&M [electricity cost) [§/unit/y, 2020] 41.4 458 50.5 491 46.8 340 5.0 293 936 ]
Fixed D&M [other) [E/unit/y, 2020] 2103 2081 2059 2017 1976 1947 2215 1358 2094 O,FES
Annual 3&M [time spent on manual maintenance) [hours/unit/y] o o o o o o o o o
Technology specific data
Heat efficiency (annual average, net, floor heating) [p.u.] 410 420 430 4.40 4.45 3.65 460 3.90 490 G,l,L 4,611, 12
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Referenser SCOP/COP

Energistyrelsen: Technology Data for Individual Heating Plants, sept 2023

References:
1. Interviews with various installation companies.
2. Teknologisk Institute.
3. Installation company

4. Dialogue with heat pump experts at Danish Technological Institute, 2020

'

SCOP data for air-water heat pumps from the Danish positive list "Varmepumpelisten™ hosted by the Danish Energy Agency
"Den Lille Bla om Varmepumper" published by elforsk.dk

"Warmepumpen in Bestandsgebauden" published by Fraunhofer July 2020

Ecodesign Review study "Space & Combination heaters - task 4 Technologies" published july 2019

v §Nom

"Den gode installation af varmepumper” published by Danish Technological Institute, January 2017
10, "Godkendelse af tilskudsberettigede anlaeg, maling, dataindsamling og formidling", published by Danish Technological Institute, August 2011

1 020 _conversation

12.. DVI (Dansk Varmepumpe Industri) 2020, conversation
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https://ens.dk/en/our-services/technology-catalogues/technology-data-individual-heating-plants

Referenser SCOP/COP

Energistyrelsen: Technology Data for Individual Heating Plants, sept 2023

Notes:
A. This capacity does not include the capacity of the direct electrical heating also installed, but only the capacity of the heat pump itself. It is defined at -7/55 degrees.

B. Including domestic hot water storage tank with approximately 200L and auxiliary equipment. Not including buffer tank.

C. Typically cascade solution of smaller heat pumps.
D. A service requires the system must cycle fully, which takes time for larger systems. The service cost is not very dependent on the kW, but more on the specific installation and therefore the price is typically defined for a specific installation. Service

E. The follow-up agreement to the climate agreement of June 2020 detirmined that only bi-annual service is required for private households. Therefore it is assumed that only 25% of consumers will continue the annual service reducing fixed O&M a

F. Including spare parts.
G. Based on large samples of SCOP data (EN14825) which have been corrected for hot water consumption and correlated with field study measurements.

o this value, the heat pump is frequency regulated. It can provide less heat, but does so by on and off regulating.

|. Heat e[ficiency values refers to the SCOP of the heat pump and includes auxillary electricity consumption
1. The cost of auxiliary electricity consumption is calculated using the following electricity prices in €/MWh: 2020: 69, 2025: 85, 2030: 101, 2050: 117. These prices include production costs and transport tariffs, but not any taxes or subsidies for renex

K. Efficiency for a building with radiators. See technology specific data for efficiency regarding buildings with floor heating

L. Projections are based on developments in SCOPs from 2015 to 2020 for the given product type and expected future development rates

M. Assuming 4% lower SCOP for cheaper heat pump models for buildings with radiators and 1% lower for buildings with floor heating.

N. Based on discussions with suppliers and the length of available insurance plans.

0. Data is very limited and therefore this value is highly uncertain.

P. Installation companies report very few issues with ground-source heat pumps. The higher temperature results in less strain on the unit compared to air-sourced heat pumps.
Q. Based on a ground source with horizontal collector

R. The ration between installation and equipment is maintained in the upper and lower boundaries

S. Assumed the same as corresponding air-sourced heat pumps
T. Based on a ground source with horizontal collector. A vertical collector would increase the investment by approximately 700.000 kr. for existing building and 450.000 for new buildings.

L. Based on a air-to-air heat pump with one indoor component.

V. The share of heating demand covered depends on how the heat pump is operated in the total heat energy system in the house. Therefore this value is highly uncertain.

W. There are air-to-air heat pumps capable of delivering domestic hot water, but these are not expected to have an considerable role in the heating sector. Most installed air-to-air heat pumps will only provide space heating and cooling.
X. Weighted by seasonal heat demand of average climate zones according to EN14825 and domestic hot water production according to EN16147
Y. Data shows a small dependency between capacity and SCOP efficiency for air-to-air heat pumps which is included

Z. The SIZDP numbers is bases on the assumption, that the heat pump is installed correctly and the controls are well-adjusted.
. For small buildings (new and existing single-family homes) the necessary pumps and electrical equiment is built into the heat pump, and therefore also included in the SCOP. Hence the aux. electricity consumption is set to 0. For larger buldings it e

AB. The split between equipment and installation is a average account of the collected data. The split can vary depending on the supplier, where some price-components can be defined as both equiment and installation, such as mark-up and piping/fi

AC. Including domestic hot water storage tank and auxiliary equipment.

Utilifeed
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Resultat steg 2: nya typhus, hogre COP
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Samradsmote 1

Samradsmote 2, nya typhus Samradsmote 2, nya typhus, hogre
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COP

===Bergvarmepump + Elspets Flerbostadshus

=> Fjarrvarme Helkund Flerbostadshus

==Bergvarmepump + Elspets Aldre kontor (Befintligt kontor)

= Fjarrvarme Helkund Aldre kontor (Befintligt kontor)

===Bergvarmepump + Elspets Modernt kontor (Nybyggt kontor)

=> Fjarrvarme Helkund Modernt kontor (Nybyggt kontor)




Utilifeed x Norrenergi Alternativkostnadskalkyl

[nvesteringskostnader

Investeringskostnaden for en bergvarmepump med borrhal och elpanna inklusive installation och styrutrustning sattes | version 1 utifran snittkostnaden per kW hamtat
fran konsultrapporter bestallda av Stockholm Exergi hosten 2023. Kostnaderna baseras pa installation i ett bostadshus med 500 MWh varmebehov per ar. Dessa ar:

Konsult Investeringskostnad totalt (tkr/kWv) Kalla

Sweco 15,65 Budgetofferter granskade av Swecos VVS-konsulter. Hogsta angivna priser i offerter. Allt inkluderat.

WSP 20,2 Projekteringskalkyler genomforda av WSP dar materialkostnader framst hamtas fran Wikells byggberakningar samt 5
referensprojekt.

Afry 21,18 Interna kompetenser kompletterat med entrependorsanbud och input fran bestallarledet.

Snitt 22,31

Dessa kostnader har kompletterats med publika underlag samt underlag fran Norrenergis kunder:

Kalla Investeringskostnad totalt (tkr/kWv)
Examensarbete Helenius Ingenjorsfirma 2023 (Wikells Byggberakningar) 16.06

JM Budget 2024 17.5

Examensarbete INTEC Dalarna 2023 (Wikells Byggberakningar) 17.7

Examensarbete AFRY 2023 14.9

Snitt 16.5

Totalt snitt (v1 och v2) 18.5

Utilifeed
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https://www.diva-portal.org/smash/get/diva2:1772309/FULLTEXT01.pdf
https://norrenergi.sharepoint.com/:b:/r/sites/Norrenergi-Utilifeed/Delade%20dokument/General/Feedback%20Alternativkalkyl/Kommentarer%20fr%C3%A5n%20kunder/JM_Budget%20Bergv%C3%A4rme%202024.pdf?csf=1&web=1&e=N6srSI
https://www.diva-portal.org/smash/get/diva2:1764603/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:1677132/FULLTEXT01.pdf

Resultat steg 3: nya typhus, hogre COP, lagre
investeringskostnad
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hogre COP, lagre
Investeringskostnad

===Bergvarmepump + Elspets Flerbostadshus

=> Fjarrvarme Helkund Flerbostadshus

==Bergvarmepump + Elspets Aldre kontor (Befintligt kontor)

= Fjarrvarme Helkund Aldre kontor (Befintligt kontor)

===Bergvarmepump + Elspets Modernt kontor (Nybyggt kontor)

=> Fjarrvarme Helkund Modernt kontor (Nybyggt kontor)
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Utilifeed x Norrenergi Alternativkostnadskalkyl

Oversikt dndringar kombi
varme/kyla

Utilifeed

Faktor Utilifeeds Kommentar

Energiprestanda i analyserade byggnader Flera fastighetsagare kommenterar att uttagsprofil som anvants
| kalkyl for kombinerad kyla/varmelosning inte representerar

deras bestand. Profilen representerar dock en genomsnittlig

byggnad | Norrenergis bestand och behalls under 2024.

Analysen for kombilosningar avses utvecklas och forbattras av

Norrenergi till kommande ar.

Investeringskostnader for bergvarmepumpar Flera fastighetsagare kommenterar att investeringskostnader
som anvandes i version 1 var hogre an aktuella

offerter/budgetkostnader. Investeringskostnader ar darfor

uppdaterade med nya kallor.

COP varmepump Varmepumpars och kylmaskiners COP har justerats upp nagot
baserat pa kalkylsiffror som anvans av fastighetsagarna.

Teknisk livslangd per komponent Tekniska livslangder satts per komponent for en
varmepumpsanlaggning, istallet for ett medelvarde for alla

komponenter.

Kalkylranta for investering Fastighetsagare upplever att kalkylrantor som anvands i

modellen ar hogre an de man anvander sig av internt.

Implementerad |
modellen
samradsmote 2

Nej

Ja

Ja

Finns med i underlaget men tas i
beaktning under kommande
analyser

Finns med i underlaget men tas i
beaktning under kommande
analyser
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Utilifeed x Norrenergi Alternativkostnadskalkyl

Kalkyldata Kombi

Beraknad byggnadsdata Kombibyggnad

Arsférbrukning Energi Varme 1082 MWh

Arsférbrukning Energi Kyla 430 MWh

Max Effektbehov Varme 546 kKW

Max Effektbehov Kyla 309 kW

Debiterbar Effekt Fjarrvarme 474 KW

Debiterar Effekt Fjarrkyla 315 kK\W/

Antagen effekttackning Kombibyggnad

Bergvarmepump 65% av varmeeffekt, hela kylbehovet tacks

Utilifeed
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Utilifeed x Norrenergi Alternativkostnadskalkyl

Resultat Kombi steg 1: Hogre COP

Fran Till

6 6
4 4

COPh COPh
2 —COPc E —COPc
0 0

-20 -10 0 10 20 30 -20 -10 0 10 20 30
Utomhustemperatur [°C] Utomhustemperatur [°C]

Arlig kostnad (kr/MWhv k) *  Samradsméte 1 Samradsméte 2
Geoenergi (Bergvarmepump + 1348 1271
Borrhal for varme och kyla)
Fjarrvarme + Fjarrkyla 1 046 1 046

* Kostnad per M\Wh berakrnas total arskostnad dividerat med totalt behov av varme + Ryla

Utilifeed
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Resultat Kombi steg 1: Hogre COP
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Samradsmote 2, Hogre COP

— Geoenerqi
(Bergvarmepump +
Borrhal for varme och
kyla)

=> Fjarrvarme + Fjarrkyla
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Resultat Kombi steg 2: Hogre COP, Lagre
Investerigskostna

6 » [nvesteringskostnad for varme/kylamaskin satts till 18.5 tkr/kWv,
., enligt antaganden for rena varmepumpar, se tidigare | denna
COPh presentation
2 —COPc » COP for kyla antas till 6, konstant
0
-20 -10 0 10 20 30

Utomhustemperatur [°C]

Arlig kostnad (kr/MWhv k) *  Samradsmoéte 1 Samradsméte 2

Geoenergi (Bergvarmepump + 1348 1114
Borrhal for varme och kyla)

Fjarrvarme + Fjarrkyla 1 046 1 046

* Kostnad per M\Wh beraknas total arskostnad dividerat med totalt behov av varme + Ryla
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Resultat Kombi steg 2: Hogre COP, Lagre
investeringskostna
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Utilifeed x Norrenergi Alternativkostnadskalkyl

Resultat Kombi steg 2: Hogre COP, Lagre
Investerimeskostnad, lagre ranta

6 » [nvesteringskostnad for varme/kylamaskin satts till 18.5 tkr/kWv,
., enligt antaganden for rena varmepumpar, se tidigare | denna
COPh presentation
2 —COPc » COP for kyla antas till 6, konstant
« Kalkylranta satts till 4% (istallet for 7.6%)
0
-20 -10 0 10 20 30
Utomhustemperatur [°C]
Arlig kostnad (kr/MWhv,k) *  Samradsmoéte 1 Samradsméte 2
Geoenergi (Bergvarmepump + 1348 046

Borrhal for varme och kyla)

Fjarrvarme + Fjarrkyla 1 046 1009

* Kostnad per M\Wh beraknas total arskostnad dividerat med totalt behov av varme + Ryla

Utilifeed




Resultat Kombi steg 2: Hogre COP, Lagre
Investeriegskostnad, lagre ranta
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Evidence quality of Scrive e-signed documents

Last updated: Fri 06 Mar 2020 14:08:40 UTC

Purpose of the document

Scrive eSign is a system for signing documents electronically. This document provides a brief introduction to Scrive eSign so that a holder of a Scrive e-signed document can easily explain such document in court. For in-depth documentation, start by reading the attachment Evidence Package Introduction.

Scrive eSign system

Scrive eSign is developed by Scrive AB and is designed to:

		Enable its users to define workflows for signing electronically

		Execute the signing workflow

		Record as many of the signatories’ actions as possible as log data

		Once all signatories have signed, produce a final digital evidence package of the electronically signed materials together with the log data and other supporting materials necessary to optimise the usefulness of the evidence (the “Evidence Package”)



E-signing workflow

This is how a document is signed through Scrive eSign:

		To start the signing process the user of Scrive eSign either a) defines the signing process in the administrative user interface and selects to start the process, b) starts from a template process in the administrative user interface or c) starts from a template process within a system that has integrated with Scrive.

		To access the signing workflow the counterpart(s) either a) receive an email or SMS with an invitation to sign electronically and a link to the e-signing user interface, b) receive a tablet with the e-signing user interface already opened or c) are redirected from a webpage or client application user interface to the e-signing user interface.

		To review the document the counterpart(s) view the e-signing user interface and a) read instructions at the top that they shall follow the green instruction arrows to complete the signing process, b) depending on the signing process settings enter or not enter extra information into the document such as text and signatures, checks in checkboxes and extra document appendices and c) scroll through all document pages to reach the button with the text “sign” placed below the last page of the document (the “Signing Button”).

		To sign the document the counterpart(s) presses the Signing Button and, depending on the signing process settings, either a) a popup appears where they are informed that by clicking the Signing Button at the bottom of the popup, they are signing the document and that Scrive eSign will register their signature or b) a popup appears where they are asked to select their type of e-legitimation and sign the document using their installed eID application. 

		The confirmation text that the document has been signed upon clicking the Signing Button, is automatically displayed to the counterpart(s) in a web user interface and b) sent to the counterpart(s) in an email including the Evidence Package.



Evidence Package

To understand how to generate quality evidence in a digital environment Scrive has studied several evidence container technologies such as the signed paper, the printed facsimile and the recorded voice. We found that there has been good reason to perceive the signed paper document as the gold standard for evidence quality; it has several inherent qualities that are not easily transferrable into digital formats.

As a result of our research Scrive eSign has been designed to produce an Evidence Package that reproduce the evidence qualities of the paper, while at the same time add new qualities enabled by new technology. A key feature of the Evidence Package is that it shall be self-documenting, meaning that the signed document in itself shall contain all evidence necessary to explain the transaction.


Evidence Quality Framework

Last updated: Fri 06 Mar 2020 14:08:40 UTC 
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1. Purpose

The purpose of this document is to set a framework for the understanding of digital evidence quality. Additionally it explains how the Scrive e-signed documents relate to such framework.

2. What is quality digital evidence?

Evidence collection is a security measure that the parties signing an agreement or another type of document, use to protect themselves in the event of a future dispute. The evidence can serve the purpose of clarifying the circumstances of the signing event; what was signed, how it was signed and who the signatories were. The value of quality evidence cannot be overstated, as it can be the difference between winning and losing in the event of a dispute.

We have studied several evidence container technologies such as the signed paper document, the printed facsimile and the recorded voice to understand how to generate quality evidence in a digital environment. We found that there has been good reason to perceive the signed paper document as the gold standard for evidence quality; it has several inherent qualities that are not easily transferable into digital formats. In fact we found that new technologies have been introduced at the cost of significant loss in quality of evidence; crucial information is left out of such digital evidence containers and as a result the usefulness of such evidence is highly dependent on third parties. This section explores the key characteristics of the signed paper document as compared to digital evidence container formats with the purpose of exploring what is required to reproduce, or improve, the evidence characteristics of the signed paper document.

2.1 Integrity

To prove that evidence is legitimate it is important to be able to show that it has not been tampered with.

As outlined in the table below, integrity is an inherent quality of the signed paper document but not necessarily that of a digital evidence container. The integrity of a digital evidence container is highly dependent on the design of the system that produces it.

Question to ask:

How to emulate the integrity properties of the signed paper document in a digital evidence container?

				Signed paper document

		Digital evidence container



		Integrity

Can the evidence container be altered after its creation?

		A signed paper document is rarely questioned as evidence, unless there is good reason to believe otherwise. The reason being, that paper is by nature an immutable format; once signed it is difficult to manipulate the available evidence (typically paper mass, ink and fingerprints) without leaving traces of such manipulation. Thus a signed paper document is a durable “snapshot” of reality at the time that the document was signed.

		Digital evidence such as a PDF or an audio file, is by nature mutable. It is easy to alter digital evidence without leaving traces of manipulation.





2.2 Accessibility

To be able to make use of evidence it is key that it is as accessible as possible, meaning that all aspects of the evidence can be understood with a minimum amount of specialised expertise and tools.

As outlined in the table below, accessibility is an inherent quality of the signed paper document but not necessarily that of a digital evidence container. The accessibility of a digital evidence container is highly dependent on the design of the software that produces it.

Question to ask:

How to make a digital evidence container as accessible as a signed paper document?

				Signed paper document

		Digital evidence container



		Tools

What tools are required to display the evidence?

		All graphical elements (i.e. text and pictures) are visible to the naked eye, thus additional tools are never required for the interpretation thereof.

		All graphical elements are hidden to the naked eye, thus additional tools (machines and software) are always required for the interpretation thereof.

Additionally, different tools display the graphical elements in different ways so it is not given that all graphical elements in the file will be accessible to the naked eye or that it will be presented in the intended way.

Or even worse, to skew the balance of power and create an information advantage to one or several of the signatories, the intended way to display the graphical elements might be to hide them to make them difficult to find unless you know what tool to use and/or where to look for the graphical elements.



		Cost

How costly can it be to access the evidence?

		For the evidence that is harder to access such as fingerprints and the age of the ink, there are societal functions for the sole purpose of extracting that evidence.

		For the digital evidence that is harder to access, special resources not available to anyone such as special tools, expertise and research skills, might be required to extract all evidence.



		Comprehensibility

How Is the evidence format understood?

		As a standard format all aspects thereof are common knowledge, readily available to anyone interested.

		There is no one standard for digital evidence, therefore the format and available documentation for the interpretation thereof, is highly dependent on the design of the system that generated the evidence.





2.3 Evidence of intent

Contract law worldwide states that an offer and acceptance are elements required for the formation of a legally binding contract: the expression of an offer to contract on certain terms by one person (the “offeror”) to another person (the “offeree”), and an indication by the offeree of its acceptance of those terms. The other elements traditionally required for a legally binding contract are (i) consideration and (ii) an intention to create legal relations. Thus, intent is a key component in making a contract legally binding.

As outlined in the table below, evidence of intent is an inherent quality of the signed paper document but not necessarily that of a digital evidence container. The quality of the evidence of intent in a digital evidence container is highly dependent on the design of the software that produces it.

Question to ask:

How to produce evidence of the intent to sign in a digital signing environment and how to match that intent with a specific document?

				Signed paper document

		Digital evidence container



		Output

Is the final output the same as what is viewed at the time of signing?

		The signing environment (the paper document) is the same as the final output (the signed paper document).

		The digital signing environment is not the same as the final output. i.e. the displayed information is not the same as the digital evidence produced by the system after signing.



		Comprehensibility

Is the signing environment easily comprehensible to the signatory? 

		To sign a paper document is a standardised ritual to form a binding agreement. Therefore it is reasonable to maintain that any adult of age would understand their actions and that intent can be assumed.

		There are no standards for signing in a digital environment, the signing environments are subject to human creativity and the same signing environment may change from time to time, intentionally or unintentionally. Therefore it is not possible to assume that the signing environment made it immediately clear to the signatory that it was participating in the formation of a legally binding contract, thus intent can never be assumed.





Let us illustrate the potential consequences of weak evidence of intent in a digital signing environment with an example:

Two parties go to court over a contract signed in a digital signing environment. One of the parties claims that it didn’t sign a contract. Instead it claims that it was displayed with a) an interesting drawing of a blue elephant, b) a question if it would like to see an equally interesting pink sheep, and c) a button to proceed to view the pink sheep. Then the party selected to proceed by clicking the button to see the pink sheep, viewed the pink sheep and went to bed. There was no intent to sign a contract; there was only intent to view a pink sheep.

2.4 Evidence of identity

To be able to prove the identity of a signatory, the strength and accessibility of such evidence is key.

As outlined in the table below, evidence of identity is an inherent quality of the signed paper document but not necessarily that of a digital evidence container. The quality of the evidence of identity in a digital evidence container is highly dependent on the design of the software that produces it. On the other hand the signed paper document have inherent limitations to the type of evidence that can be included and the accessibility of such evidence, digital evidence containers don’t have such limitations to possibilities and accessibility and any type of digital evidence can be included and made easily accessible.

Question to ask:

How should the evidence of identity of the signing parties be captured and included into the evidence container?

				Signed paper document

		Digital evidence container



		Saving:

Is the evidence captured and included?

		Evidence of identity of the signing parties will automatically be captured and included into the document. The signatures can be used for graphological analysis, and fingerprints and other biometric materials from the signing parties can be used to authenticate the signatories.

		Evidence of identity of the signing parties will not be automatically captured and included into the document unless a) the software has been designed to do so, and b) the user of the software configures the software to do so.



		Formats:

In what formats can evidence be captured and included?

		There are limited possibilities to include evidence of identity other than the given; the signature, fingerprints and other biometric materials.

		New technology enables virtually unlimited possibilities to capture and include different types of evidence of identity such as audio, video, pictures and much more.



		Accessibility:

How accessible is the evidence?

		The evidence of identity is not easily accessible as it is costly and time consuming to request analysis of signatures, fingerprints and other biometric materials.

		The evidence of identity can be made easily accessible so that the usefulness thereof can be free and immediate to anyone.





2.5 Evidence of time

To be able to prove the time of a signature it is key to have exact evidence of time and that such evidence can be trusted to be accurate.

As outlined in the table below, trustworthy evidence of time is an inherent quality of the signed paper document but not necessarily that of a digital evidence container. The quality of the evidence of time in a digital evidence container is highly dependent on the design of the software that produces it. On the other hand the signed paper document have inherent limitations to the exactness of the evidence of time that can be included and the accessibility of such evidence, digital evidence containers don’t have such limitations to exactness and accessibility and very precise evidence of time can be included and made easily accessible.

Question to ask:

How to make sure that the evidence of time can be trusted to be correct?

				Signed paper document

		Digital evidence container



		Trust

Can the time be trusted? 

		The time of the event can be trusted as it can be found in the ink and there is a strong scientific foundation for the technique for chemical age determination.

		The time of the event is not automatically to be trusted because it is reported by a machine whose time settings cannot automatically be guaranteed to be correct.



		Exactness

How exact can the time be?

		The signed paper document offers limited possibilities to capture exact evidence of time. It is typically done manually through writing the date of when the signature was applied to the document. Additionally it is possible to analyse the time of the signature by chemical age determination of the applied ink. Neither of those methods provides exact evidence of time. Typically the manually applied time is only the day of the signature and the chemical age determination is even less exact.

		Digital evidence containers offer extensive possibilities to capture exact evidence of time and the evidence of time can be made to be very exact down to milliseconds, microseconds or even more exact.



		Accessibility

How accessible is the evidence?

		The evidence of time is not easily accessible as it is costly and time consuming to request analysis of signatures, fingerprints and other biometric materials.

		The evidence of time can be made easily accessible so that the usefulness thereof can be free and immediate to anyone.





2.6 Event history

To be able to prove a signature, events related to the actual signing event can be useful to strengthen the case.

As outlined in the table below, trustworthy evidence of time is an inherent quality of the signed paper document but not necessarily that of a digital evidence container. The quality of the evidence of time in a digital evidence container is highly dependent on the design of the software that produces it.

Question to ask: 

How much event information should be collected and what should be included in the evidence container?

				Signed paper document

		Digital evidence container



		Ease of saving

How easy is it to capture and include related evidence?

		Collection and inclusion of related evidence has to be done manually which is costly. Therefore it is less likely that the signatories will collect and include extra evidence as a preemptive measure.

		Collection and inclusion of related evidence can be done automatically which is cheap. Therefore it can be reasonable to with take preemptive measures to collect and include extra evidence automatically through the system generating the evidence container.





2.7 Control

As seen in the previous sections, evidence is composed of many different evidence features such as integrity, accessibility, intent, identity, time and events (the “Evidence Features”). The Evidence Features may be captured in the same evidence container or distributed across multiple evidence containers, within or outside of the signatory’s direct control, such as but not limited to documents, databases or human memory. Optimally, as much as possible of the Evidence Features should be concentrated into evidence containers under the signatory’s direct control because a) the third party can cease to exist and as a result the evidence may be destroyed, b) the third party’s systems and/or administration may change and affect the accessibility of the evidence for the signatory, c) the third party’s incentives as an agent to protect the integrity of the evidence may not be, or stop being, aligned with the signatory’s incentives as a principal and thus increasing the risk of evidence loss or the risk of tampering that may affect the evidence quality or d) any combination of the aforementioned scenarios.

As outlined in the table below, control is an inherent quality of the signed paper document but not necessarily that of a digital evidence container. The control of a digital evidence container is highly dependent on the design of the software that produces it.

Question to ask:

How to design a digital evidence container to include as much evidence as possible under the signatory’s direct control and independent from third parties?

				Signed paper document

		Digital evidence container



		Independence

How many of the Evidence Features are dependent on third parties to be useful?

		The paper naturally includes all Evidence Features.

		The digital evidence container must be designed specifically to include the Evidence Features, otherwise the Evidence Features will be left outside the direct control of the signatory.





3. Scrive’s solution

3.1 Introduction

We have now analysed the evidence quality characteristics of the signed paper document versus digital evidence containers. This section describes the Evidence Package and how it has been designed in relation to the evidence quality characteristics. Our goal has been to reproduce the evidence qualities of the signed paper document, the long-standing gold standard for evidence containers, while at the same time add new qualities enabled by new technology. The end result is an evidence container not only imitating the most important features of the signed paper document but also with qualities superior to the signed paper document.

As explained in the introduction section to this Evidence Documentation, Scrive eSign is designed to a) enable its users to define workflows for signing electronically, b) execute the e-signing workflow, c) record the evidence and d) once all signatories have signed, use the recorded evidence to produce the Evidence Package. Thus, the Evidence Package is the end result of all these four steps in Scrive eSign and to be able to understand the Evidence Package, it is important to understand each of these four steps. This section explains the four steps in Scrive eSign required for producing the Evidence Package.

3.2 Summary

The Evidence Package addresses the questions in the section “How to create quality evidence?” in the following ways:

		Topic

		Question

		Evidence Package



		Integrity

		How to emulate the immutability of the signed paper document in a digital evidence container?

		Scrive eSign seals the Evidence Package with a digital signature (see step 10 in the Service Description). Depending on which sealing method was chosen, one of two things is applicable. With Keyless Signature Infrastructure based digital signature: Within one (1) month and five (5) days Scrive eSign seals the Evidence Package with a Keyless Digital Signature (see step 11 in the Service Description) which can be used to verify the document’s integrity mathematically with the help of the Digital Signature Documentation (see step 9  in the Service Description). With PAdES digital signature: Protects the document with a tamper-evident seal and makes Long Term Validation (LTV) of the seal possible.



		Accessibility

		How to make a digital evidence container as accessible as a signed paper document?

		Scrive eSign append the Verification Page to the Signing PDF containing a brief documentation (see step 2  in the Service Description), append this Evidence Quality Framework (see step 4 in the Service Description) and append the full Service Description (see step 5  in the Service Description) these documents together explain the Evidence Package and, except from a few exceptions, eliminate the need for further expertise or resources.



		Evidence of Intent

		How to produce evidence of the intent to sign in a digital signing environment and how to match that intent with a specific document?

		Scrive eSign makes a screenshot of the confirmation in the signing environment of the Signatory, after the Signatory has signed and includes this screenshot into the Evidence of Intent (see step 8 in the Service Description). Behind the confirmation the document is visible to make it possible to match the intent with the document.



		Evidence of Identity

		How should the evidence of identity of the signing parties be captured and included into the evidence container? 

		Scrive eSign performs meticulous data collection in the Transaction Logs and then selected identity data is printed into the Verification Page (see step 6 in the Service Description) and all identity data is included into the Evidence Log (see step 4 in the Service Description).



		Evidence of time

		How to make sure that the evidence of time can be trusted to be correct?

		Scrive eSign collects time of events and Clock Error Samples into the Transaction Logs. These Clock Error Sample data are computed into useful numbers that can be used to mathematically calculate the likelihood of time deviation from the registered time.  Everything is included into the Evidence Log (see step 6 in the Service Description) and the Evidence if Time (see step 7 in the Service Description). Additionally the digital signature with which the document is sealed (see step 10 in the Service Description) includes a strong timestamp that can be used as an additional source of evidence of time.



		Event history

		How much event information to collect and what to include in the evidence container?

		Scrive eSign collects as much information as possible into the Transaction Logs and include all collected information into the Evidence Log (see step 6 in the Service Description).



		Control

		How to design a digital evidence container to include as much evidence as possible under the signatory’s direct control and independent from third parties?

		Scrive eSign goes to great lengths to collect and include as much evidence material as possible into one single evidence container, the Evidence Package. The Evidence Package include all Evidence Features of a signed paper document and more thereto.





4. Benchmarking the evidence quality of the Evidence Package

Based on the criteria as set forth in section 2 (What is quality digital evidence?), it can reasonably be argued that the Transaction Logs together with the measures in step 1-11 to produce the Evidence Package, to generate a digital evidence container of highest quality. Lets see how, in our opinion, the Evidence Package fare in comparison to the signed paper document when applying the framework as set forth in section 2.

		Main criteria

		Subcriteria

		Signed paper document

		Evidence Package



		Integrity

		Mutability

How mutable is the evidence container?

		Not mutable.

		Not mutable after applying the Digital Signature, in the sense that any alteration can be detected. In the event of a leak of the private key that Guardtime maintains, forged evidence containers would be detected if the Keyless Digital Signature has been applied. For PKI sealing, in the event of a leak of our private key for the PAdES digital signature, our certificate will be revoked. In that case, even if that certificate is revoked, the digital signature will still be able to show that at the time of sealing the certificate was not revoked and thus the digital signature (seal) is still valid.



		Accessibility

		Tools

What tools are required to display the evidence?

		No tools required.

		The Evidence Package is produced in standard PDF format and thus all parts of the Evidence Package is accessible through standard PDF readers where attachments are displayed. Adobe Reader is one example of such PDF reader.



				Cost

How costly can it be to access the evidence?

		The cost depends from country to country on the societal functions of the society and what they charge for document analysis.

		All evidence is made easily accessible and at no cost. The only evidence that requires any level of expertise is a) the technical expertise required to apply the Digital Signature Documentation to prove the Evidence Package’s integrity and timestamp mathematically and b) the statistical expertise to apply the time measurements to the statistical model to prove the exact time of an event.The need for case a is expected to be extremely rare and the statistical expertise in case b is common knowledge and easy to come by.



				Comprehensibility

How Is the evidence format understood?

		It is common knowledge available to anyone.

		The Evidence Documentation includes all explanations necessary.



		Evidence of Intent

		Output

Is the final output the same as what is viewed at the time of signing?

		Yes. Always.

		No. Never for digital evidence containers. The screenshot included in the Evidence of Intent which include a picture of the signed document in the background is intended to strengthen the evidence that what was viewed in Scrive eSign was the same as the output. The solution is not terminal though as this does not guarantee that the document was exactly the same in all parts.



				Comprehensibility

Is the signing environment comprehensible to the Signatory?

		Yes. Always for any mentally capable adult.

		Yes. The screenshot of the confirmation message after signing, that is included in the Evidence of Intent, is evidence that the Signatory understood that they were taking part in a e-signing workflow.



		Evidence of Identity

		Saving

Is the evidence captured and included?

		Yes. Unless the party wears gloves or for other reason manages to avoid direct physical contact with the paper.

		Yes. All information collected during the e-signing workflow is collected in the Transaction Logs and included in the Evidence Log upon producing the Evidence Package, including any evidence of identity.



				Formats

In what formats can evidence be captured and included?

		Limited possibilities.

		Unlimited possibilities.



				Accessibility

How accessible is the evidence?

		Not very accessible. Costly and/or time consuming to request analysis of signatures, fingerprints and other biometric materials.

		All evidence of identity is included in plain text in the Evidence Log or as easily accessible attachments to the document if requested in other format, such as photo for example.



		Evidence of time

		Trust

Can the time measurement be trusted?

		Yes.

		Yes. UTC time stamps plus deviation are time intervals guaranteed to be traceable to  reference time. Additionally the digital signature with which the document is sealed contains a time stamp which can be verified mathematically using only public information. 



				Exactness

How exact can the time measurement be?

		Not very exact. The standard precision is per day. Chemical age determination is even less exact.

		It can be very exact. The time is measured with microsecond resolution.



				Accessibility

How accessible is the evidence?

		Not very accessible. Costly and/or time consuming to request analysis of signatures, fingerprints and other biometric materials.

		Very accessible. All evidence of time is included in plain text in the Evidence Log.



		Event history

		Ease of saving

How easy is it to capture and include related evidence?

		Not very easy. Manual labor is required. Therefore likely to happen to a minimal extent.

		Effortless. Scrive eSign automatically collects and includes plenty of evidence in the Transaction Logs and prints all that evidence into the Evidence Log.



		Control

		Independence

How many of the Evidence Features are dependent on third parties to be useful?

		None. The signed paper document is a self contained evidence container format.

		None. The Evidence Package is a self contained evidence container format.
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1. Definitions

“Attachments” means attachments to the Main Document provided by the Author or Signatories.

“Author” means the person(s) that configure the Workflow Settings.

“Clock Error Samples” means the term as defined in the Attachment Evidence of Time.

“Delivery Method” means the method to deliver the invitation to participate in a Workflow Session.

“Design View” means the administrative user interface of Scrive eSign for the purpose of configuring the Workflow Settings.

“Evidence Attachments” means the attachments with additional evidence inserted into the Final PDF as explained in section 8, the attachments are Evidence Quality of Scrive E-Signed Documents, Service Description, Evidence Quality Framework, Evidence Log, Evidence of Intent, Evidence of Time and Digital Signature Documentation.

“Evidence Material” means the Final PDF including the inserted Evidence Attachments. 

“Evidence Package” means the Evidence Material sealed with a digital signature.

“Field Data” means data associated with text fields, checkboxes, radio buttons and signature boxes in the Main Document.

“Final PDF” means the final Main Document after all Signatories have signed, including Field Data rendered with the placements defined by the Author in the Workflow Settings.

“Initiator” means the person that initiates Workflow Execution.

“Initiated Workflow” means a set of Workflow Settings where Workflow Execution has been initiated.

“Integrated System” means a system that communicates with Scrive eSign via the Scrive API.

“Main Document” means the document that is displayed in the Design View and Sign View and is possible to edit with Field Data.

“Party” or “Parties” means persons participating in the Workflow Execution.

“Role” means the Role of a Party during a Workflow Session.

“Scrive API” means the application programming interface of Scrive eSign.

“Sign Material” means the material being reviewed, signed and completed by the Parties during Workflow Execution, including a) the Main Document, b) Attachments and c) Field Data.

“Sign View” means the graphic user interface in Scrive eSign’s web based interface, for the Parties to review and for Signatories to sign the Sign Material.

“Signatory” means a person that has been defined to sign the Sign Material in the Sign View during a Session.

“Signature Confirmation Section” is the final section where the Signatory is asked if they are sure that they wish to sign the document.

“Signature Drawing Modal” is the modal where the Signatory is asked to draw or type their signature.

“Template Workflow” means Workflow Settings saved by an Author for later reuse. “Transaction Logs” means database logs in Scrive eSign, including records of the Signatories activities in Scrive eSign.

“User” is a person or a group of persons with an account in Scrive eSign which is linking to a verified email address.

“Viewer” means a person that has been defined to only have access to view the Sign Material in the Workflow Session.

“Workflow Execution” means when Scrive eSign guides the Parties through Workflow Sessions as configured in the Workflow Settings.

“Workflow Session” means a set of activities defined for a Party to execute the assigned Role. A Party can be assigned multiple Workflow Sessions.

“Workflow Settings” means any combination of settings in section 3 defining how the Parties can interact with the Sign Material during Workflow Execution.

2. Purpose 

The purpose of this document is to explain how Scrive eSign worked at any given point in time to facilitate the full understanding of the process that generated the final Evidence Package. Each time Scrive eSign is updated with new features this document is also updated. The scope of the document is to describe the Scrive eSign system in full. Because it is possible to initiate Workflow Execution via API it is possible that parts of the e-signing workflow have happened outside of Scrive eSign. Because Scrive can only document features that are within our control, parts of a workflow may have happened outside the scope of this document.

3. Design the workflow (Author)

Workflow Settings are defined in the Design View by the Author. The features for designing the Workflow Settings are clustered in the Design View in three main sections. We describe the features in these sections according to the structure in the Design View.

3.1 Add Parties

3.1.1 Simple Workflow Session

Add a Workflow Session and add information about the Party participating in the Workflow Session. You can add an infinite number of Workflow Sessions. The minimum amount of Workflow Sessions is one.

3.1.2 Mass-signing Workflow Session

To replicate a Template Process multiple times with many separate Parties it is practicable to add the Parties in bulk. This feature enables adding a list of Parties to a Workflow Session as a CSV file. When initiating the process Scrive eSign will automatically replicate the process for every row in the CSV file and include the Party information of that row to that Workflow Session.

3.1.3 Invitation order

Select in what order the Parties shall receive the invitation to participate. Parties can receive the invitation in parallel, in sequence, or a combination of these.

3.1.4 Role

Define if the Party should be Signatory or Viewer.

3.1.5 Invitation method

Select how the Party shall receive the invitation to participate in the Workflow Session. The delivery methods available are a) email, b) SMS, c) email and SMS and d) in-person delivery or e) API.

		Email

		An email invitation is sent including a link to the Sign View.



		SMS

		An SMS is sent including a link to the Sign View.



		Email and SMS

		Both email and SMS delivery as described above.



		In-person

		No invitation is sent. The Initiator can give the Party access to the Sign View, by personally presenting it on a device selected by Initiator.



		API

		No invitation is sent. The Initiator can select to give access to the Sign View by sharing the URL or an Author can set up a workflow where the Party is redirected from a webpage hosted by the Author to the Sign View.





3.1.6 Authentication to view

Select what authentication should be required from a Signatory before accessing the Workflow Session to view the document. The alternatives are a) Swedish BankID, b) Norwegian BankID, c) Danish NemID or d) no additional authentication method.

3.1.7 Authentication to sign

Select what authentication method should be required from a Signatory. The alternatives are a) Swedish BankID, b) PIN verification by SMS or c) no additional authentication method.

3.1.8 Confirmation method

Select how the Party shall receive the confirmation that the document has been signed by all Parties and get access to the Evidence Package. The confirmation methods available are a) email, b) SMS, c) email and SMS and d) no delivery.

3.2 Place fields

3.2.1 Main Document upload

Upload the Main Document. Only PDFs are accepted for upload. 

3.2.2 Main Document removal

Remove the Main Document.

3.2.3 Text field

Drag and drop text fields into the document. Define the name of the text field (i.e. address, mobile and more) or select a predefined field, and define if it is a) mandatory for the Initiator, b) mandatory for Party completing the Workflow Session or c) optional. If left empty or editable during Workflow Execution, define what party can (if optional) or must (if mandatory) complete the text field during their Workflow Session. All information put into a text field will be printed onto the document. You can set the font size of the text field to a) small, b) normal, c) large or d) huge.

3.2.4 Checkbox

Drag and drop checkboxes into the document. Define the name of the checkbox (for traceability purposes), choose a checkbox size, and define if it is a) mandatory for the Initiator, b) mandatory for Party completing the Workflow Session or c) optional. If left empty or editable during Workflow Execution define what party can (if optional) or must (if mandatory) check the checkbox during their Workflow Session. The checkbox, empty or checked, will be printed onto the document.

3.2.5 Signature box

Drag and drop signature boxes into the document. Define the name of the signature box (for traceability purposes) and define if it is a) mandatory for the Party completing the Workflow Session or b) optional. If left empty or editable during Workflow Execution define what party can (if optional) or must (if mandatory) draw their signature during their Workflow Session. For some old browsers where JavaScript drawing doesn’t work, the Signatory can use their keyboard to type their signature with a name instead and a handwritten font will be used. The drawn or typed signature will be printed onto the document.

3.2.5 Radio buttons

Drag and drop radio button groups into the document. Define the name of the radio button group and the names of individual radio buttons (for traceability purposes), and choose a size for the radio buttons within the radio button group. It is mandatory for signing parties to select one of the radio button group options. The radio buttons, selected or not, will be printed onto the document.

3.3 Other settings

3.3.1 Add Attachment

The Author can upload documents to add as Attachments to the Main Document or delete previously uploaded Attachments. Only PDFs are accepted. The Author selects if the Attachment should be optional or mandatory to review. The Author selects if the Attachment should be merged with the main file or not.

3.3.2 Request Attachment

The Author can request that Parties are asked to upload documents during a Workflow Session, to add the documents as Attachments to the Main Document. The request is set per Party and an instruction text is required explaining what document is requested, requests can be made optional in which case the Party is not required to upload a document.

3.3.3 Main Document name

Name the Main Document. This is the name that will be communicated with the Parties throughout each Workflow Session. This will be the name of the Main Document in the Evidence Package.

3.3.4 Workflow Session language

Select in what language the Parties shall be guided throughout each Workflow Session. This will be the language of the text printed in the Verification Page.

3.3.5 Due date

Select the due date for the Signatories to sign. After the due date has passed the Signatories can no longer sign.

3.3.6 Automatic reminder

Select at what date an automatic reminder to sign shall be sent to the Signatories that haven’t yet signed.

3.3.7 Personal invitation message

Write a personal message that the Parties will receive when invited via email to participate in the Workflow Execution.

3.3.8 Personal confirmation message

Write a personal message that the Parties will receive via email when the document has been signed.

3.3.9 Edit Sign View UI

Adjust the UI in the Sign View. The following UI features can be added or removed a) header including logo and contact details, b) download PDF c) the button used in the Sign View to reject to sign, d) option to reply with a message, and e) footer.

3.4 Save as template workflow

The Workflow Settings in Design View can be saved as a Template Workflow for later Workflow Execution a single time (save as draft) or multiple times (save as template).

3.5 Settings available via API only

3.5.1 Set highlighting

It is possible, via the API, to enable highlighting in the Sign View for selected Signatories. Highlighting is the digital equivalent of a yellow mark on paper to emphasize something on the document. Highlights can be made by the selected Signatories, and cleared page-by-page, until they have signed the document, after which no more changes can be made. 

3.5.2 Field editable by Signatory

It is possible, via the API, to allow selected Signatories to change the value of certain fields, even if they were pre-filled by the Document Author. This is currently only available for email and mobile field types. The aim of this setting is to allow Signatories to update their email or mobile number, when the value set by the Document Author may be incorrect or outdated.

4. Initiate the workflow (Initiator)

A Workflow Execution needs to be started by an Initiator. This section describes the features which the Initiator can use to initiate the Workflow Execution. The Initiator may initiate the Workflow Execution in any of the following ways:

		start as Author and define the Workflow Settings in the graphic user interface of the Design View or an Integrated System, or programmatically through the Scrive API, and then initiate the Workflow Execution, or

		start as Initiator only and select a Template Workflow to initiate the Workflow Execution, or

		start as Author and select a Template Workflow to edit by any of the procedures for defining the Workflow Settings described in bullet a and then, after editing as Author, initiate the Workflow Execution.



4.1 Initiate Workflow Execution from Design View

After a Main Document has been uploaded and no mandatory information is missing it is possible to initiate Workflow Execution by clicking a button to start. When having clicked the button a modal is displayed and depending on the Workflow Settings different activities will be required from the Initiator to initiate Workflow Execution.

		Initiator role

		Sign order

		Instruction in modal



		Signatory

		Sign first

		Prompts to sign first before inviting others



		Signatory

		Sign second or later

		Prompts to invite others



		Viewer

		-

		Prompts to invite others





4.2 Initiate Workflow Execution from Template Workflow

Template Workflows can be accessed either via the Scrive eSign graphic user interface or via API. The following sections will describe how access can be done via the graphic user interface of Scrive eSign. In principle the same actions can be performed via the API.

4.2.1 List of Template Workflows

By logging in to his Scrive eSign account the Initiator can access a list of Template workflows from where it can initiate Workflow Execution. In the list of Template Workflows each Template Workflow is displayed in a list including name of the Template Workflow, time of latest change to Template Workflow, Delivery Method(s) and sharing status. In the template list view it is possible to do free text search on metadata to find Template Workflows.

4.2.2 Select to edit Template Workflow or directly initiate Workflow Execution

By clicking the name of a draft or template in the list of Template Workflows, different options will be made available depending on the Workflow Settings of the Template Workflow.

		Author/Not Author

		Locked from editing

		In-person delivery

		Options for next step



		Author

		Yes/No

		Yes

		Option to a) edit Workflow Settings or b) initiate signing on the device directly.



		Author

		Yes/No

		No

		Option to a) edit Workflow Settings or b) send for signature directly.



		Not Author

		Yes

		Yes

		Option to initiate signing on the device directly.



		Not Author

		No

		Yes

		Option to a) edit Workflow Settings or b) initiate signing on the device directly.



		Not Author

		Yes

		No

		Option to send for signature directly.





5. Administer the Workflow Execution (User)

The document view is the administrative counterpart of the Sign View. Here the User can review the Main Document, Attachments, Parties and progress history and also administer the Workflow Execution.

5.1 Progress history

The Workflow Session progress of each Signatory can be tracked in the progress history section. Each important event is listed with a status icon, time, Party and an explanatory text. Below is a list of the statuses used.

		Progress status

		Explanation



		Initiated signing

		The Initiator initiated the signing process.



		Email sent

		The invitation to access Sign View was sent via email.



		SMS sent

		The invitation to access Sign View was sent via SMS.



		Undelivered

		The external email or SMS system has reported that it could not deliver the email or SMS.



		Delivered

		The external email or SMS system has reported that it has delivered the email or SMS.



		Email opened 

		The external email system has reported that the email has been opened.



		Accessed view to authenticate

		The party opened the view to verify their identity before viewing the document.



		Authentication success

		The Party verified their identity with [AUTHENTICATION METHOD] to access the document.



		Reviewed online

		Opened the document online.



		Signed

		The button to complete signing was clicked in the Signature Confirmation Section or, if BankID was required to sign, the signing process was completed successfully in the BankID application.



		Rejected

		The button to reject signing was clicked in the final rejection section.



		Timed-out

		The due date for signing as set in the Workflow Settings passed and the document can’t be signed.



		Due date prolonged

		The Initiator prolonged the signing due date.



		Process cancelled

		The Initiator cancelled the signing process, the document can no longer be signed.



		Process edited

		The Workflow Process was edited in the Design View.



		Sealed

		Scrive eSign sealed the final PDF with a digital signature.



		Extended

		Scrive eSign sealed the Evidence Package (as defined in the Service Description) with a keyless digital signature.





5.2 Withdraw invitation

To withdraw an invitation to sign an Initiated Workflow, press the button to withdraw. The invitation to sign the selected Initiated Workflow will be withdrawn and they will no longer be possible to sign. If a Signatory clicks an invitation link to a withdrawn document they will land in a landing page with an instruction that the Workflow Execution has been cancelled.

5.3 Extend due date

If the due date to sign passed without all Signatories having signed the Initiator can extend the due date by pressing “extend due date”. The date is extended by as many days as are determined by the Initiator.

5.4 Restart document

If the document was cancelled or the due date passed the Initiator can select to restart the Workflow Execution by pressing the button to restart the Workflow Execution. The Initiator is then redirected to the Design View where he can edit the Workflow Settings and initiate Workflow Execution again.

5.5 Start signing

If Delivery Method was set to in-person or API, then there is an option for the Initiator to initiate the next in-person Workflow Session directly from this view. By selecting “start signing” the Initiator will be redirected to the Sign View.

5.6 Download document

If the document has been signed it can be downloaded by the Initiator by pressing the button to download the document.

5.7 Send reminder

To remind a Signatory to sign, press the button to send reminder. A reminder will be sent to the Signatory using the initial invitation Delivery Method selected by the Author.

5.8 Send document again

To send a completed Evidence Package again to a Party, press the button to send the document again which is next to the Party’s information. A message including the document, will be sent to the Signatory using the initial confirmation Delivery Method selected by the Author.

5.9 Change of authentication to view and authentication to sign methods

As long as the recipient hasn’t signed the Initiator can change the authentication to view and the authentication to sign methods.

5.10 Bounce management

If the email or SMS could not be delivered, the Initiator is informed of the problem via an email with a link to the Document View where the Initiator can edit the email or mobile number. A bounce can occur for multiple reasons, typically due to a) entering the wrong email or mobile number, b) SPAM filter settings of the receiving system or c) the recipient’s systems are down.

5.11 Review Attachments

Below the displayed document there is a section with all attached Attachments. The user can view or download Attachments.

5.12 Review evidence attachments

Below the Attachments section there is a section with all evidence attachments. The user can review or download the evidence attachments.

6. Follow the workflow (Party)

Smooth Workflow Execution is dependent on a series of events as executed by the Parties in close interaction with Scrive eSign. This section will describe the different components enabling the Workflow Execution. The features are listed in the order as they appear to the Signatory either chronologically or in the graphic user interface from the top and going down. What features appear to the Signatory depend on the Workflow Settings.

6.1 Overview of Workflow Execution

Before we look at the components of the Workflow Execution it might be useful to get an overview of the different steps of Workflow Execution as experienced by the Signatories and the Viewers.

		Accessing the Sign View: the Party either a) receives an email or SMS with an invitation to sign electronically and a link to the Sign View or, b) accesses a device (tablet, desktop computer, smartphone or other) with the Sign View already opened or c) is redirected from an Integrated System to the Sign View. 

		If set by the Author, the Signatory is asked to authenticate before they can proceed.

		Reviewing the Sign Material: the Party views the displayed Sign View and a) can read instructions at the top to follow the guiding arrow, b) depending on the Workflow Settings enter or not enter Field Data into the document (such as text, signatures, checks in checkboxes, choosing a radio button group option) and view/append required and optional attachments and c) scroll through all document pages to reach the sign or reject section.

		When enabled for the current signatory, the Initiator can highlight anything within the document being signed in real-time. 

		Signing the Sign Material: the Signatory presses the next button to proceed to the next step and, depending on the Workflow Settings, one of these four scenarios follow;



		If the Signatory has not yet drawn their signature inside the document a section appears with instructions to confirm their intent by clicking a button with the text “Sign”, or

		If the Signatory has not yet drawn their signature inside the document a section appears with instructions that they will finalise the signing process by clicking the button with the text “Finish”, or

		If the Signatory is required to authenticate with PIN by SMS before they can sign they a) type or view their mobile number, b) receive an SMS with a PIN, c) type the PIN into a input field and d) confirm their intent by clicking a button with the text “sign”, or

		If the Signatory is required to sign with Swedish BankID they sign using the Swedish BankID app on the device they chose to sign with.



		Receiving confirmation after signing: after having completed one of the above signing scenarios a confirmation message is displayed to the Signatory that the Sign Material has been signed. Depending on the Workflow Settings, each Party either receives or doesn’t receive a confirmation message. If it was set for the Party to receive a confirmation message it is sent either a) by email and including the Evidence Package, b) by SMS and including a URL-link to access the document on the web in Scrive eSign, or c) both by email and SMS as described above.



The following sections are more detailed descriptions of the features enabling the workflow in the summary above.

6.2 Accessing the Sign View

This is the workflow guiding the Parties to access the Sign Material in the Sign View.

6.2.1 Invitation message

Scrive eSign will send an invitation email and/or SMS to the Party, in the order as defined by the Workflow Settings. The email and/or SMS will include a URL-link to a Sign View specific to that Workflow Session.

6.2.2 List of Initiated Workflows

Initiated Workflows with Workflow Sessions available for signing directly on the device are listed in a list accessible to Users. Each Initiated Workflow is displayed in a list with document name, last event, name of Initiator and names of all Parties. An icon determines if the Party is the Initiator of the Initiated Workflow or has been invited by another Initiator to participate. By selecting an Initiated Workflow from the list the User will initiate a Workflow Session and access the Sign View.

6.3 Authenticate to view

This is the part where the Signatory is required to authenticate themselves before they can proceed to view the Sign Material.

6.3.1 Authentication to view

The name of the Author and the document is displayed. Personal information that is required to understand who should authenticate their identity is presented. The Signatory initiates the authentication process. If the authentication is successful the Signatory is redirected to the Sign View to view the Sign Material.

6.4 Reviewing the Sign Material

This is the workflow guiding the Signatory when they are reviewing the Sign Material before signing.

6.4.1 Contact information

In the header the Initiators name and mobile (if available) is displayed for contact purposes.

6.4.2 Branded header

Adjustments can be made to a) company logotype, b) background color of header, c) text font, and d) text color. If no branding has been selected, the default is the Scrive logotype and colors. Author can remove the header and footer in the Design View before initiating Workflow Execution.

6.4.3 Other branded Sign View components

Components of the Sign View that can be branded are a) text font type of all text, b) color of the guiding arrow, c) color and text font of text in the guiding arrows, d) color of buttons, and e) color and text font of the text in the buttons. In the Sign View, confirmation page after signing, the signing invitation email and confirmation email there is a discrete ”Powered by Scrive” text.

6.4.4 Signing header

This header stays at the top of the SIgn View as the signatory scrolls through the Main Document to sign. The header includes a) the name of the document, b) a button to activate highlighting (learn more below), c) a button to zoom in the Main Document and d) a button to zoom out the Main Document. By clicking the highlight button, the highlighting functionality is enabled and the scrolling functionality is disabled. Thus, instead of scrolling when touching the screen the touch will result in a yellow highlighting color being painted to the Main Document where the finger points. Highlighting starts when a finger is put to, or a mouse is clicked above, the Main Document. Highlighting stops when the finger is lifted or the mouse is released. To initiate highlighting again the highlighting button in the header has to be pressed again. If the highlighting functionality has been applied to the Main Document in the current Workflow Session, a clear button will also be available in the signing header. The clear button will allow highlighting to be cleared from one document page at a time, and “clear mode” will be enabled until any highlighting has been cleared, or until the cancel button is clicked to cancel clear mode.

6.4.5 Review instruction

Below the header there is a) the person’s name and b) a brief instruction on how to proceed to sign the document. The purpose of the name is to decrease the risk that a person mistakenly signs in another Signatory’s name. If the name was not supplied before Initiator initiated Workflow Execution, then only the brief instruction is displayed.

6.4.6 Mandatory/optional explanation

Explanation of the difference in instruction color between actions that are mandatory and actions that are optional. This appears if the Workflow Session includes optional and mandatory actions.

6.4.7 Download PDF

Option to download the Main Document and Attachments as PDF. This option is either displayed or not depending on if the Author defined that it should be displayed during the Workflow Session.

6.4.8 Document display

PNGs of the Main Document are displayed in up to 1040 px width.

6.4.9 Guiding arrow

The guiding arrow will guide the Party through the steps set as mandatory by the Author. The arrow will guide the Party by pointing at the next mandatory step and blink.

6.4.10 Text fields

There can be empty text fields that are mandatory or optional to complete for the Party and pre-filled fields that can be editable.

6.4.11 Checkboxes

There can be unchecked checkboxes that are mandatory or optional for the Party and pre-checked checkboxes that can be de-checked. Checkboxes can be small, medium, or large, at the discretion of the author.

6.4.12 Radio buttons

There can be radio button groups comprising of two or more radio button options. The Party must select one of the radio buttons for each radio button group. Each radio button group can be small, medium, or large, at the discretion of the author.

6.4.13 Signature box

If signatures are requested from the Signatory then signature boxes are displayed as colored areas on top of the document. If the Author has defined the signature as mandatory, then the guiding arrow will point to the colored area after previous mandatory fields have been completed. When clicking a signature box a signing workflow is initiated. Read more about the signing workflow in section “6.6 Signing the Sign Material”.

6.4.14 About you section

If there are input fields that are mandatory to include in the transaction but have not been placed on top of the document by the Author they are displayed in the about you section. This section is not visible if there is no mandatory information that has not been placed on top of the document for input.

6.4.15 Attachments section

For each attachment that has been added to the document by the Author a section is displayed including the title of the attachment and a button to show the attachment. The attachment can be viewed by clicking the button to show the attachment, then the section expands and displays the attachment in full to the Signatory. If an attachment was selected by the Author to be mandatory to review in the Workflow Settings then a) a checkbox is available next to the title of the attachment and b) a text stating that the signatory confirms that they have read and understood the content of the attachment is available next to the checkbox. The checkbox with the instruction to confirm that the Signatory has read and understood the content of the attachment must be checked before the Signatory can sign.

6.4.16 Requested attachments section

This is where, if requested, the signatory is instructed to upload additional documents as attachments. The signatory can choose not to upload an optional attachment by checking a checkbox. If attachments have been added by previous signatories in the same process, those are visible to the current signatory for review. This section is not visible if there are no requests for attachments from the signatory.

6.4.17 Signatories section

This section includes a list of the Signatories, their signing progress and a) Full name,,  and b) if applicable information about the Signatory is displayed such as organisation, organisation number, ID number, mobile number and email.

6.4.18 Reject or sign section

This is the last section in the Sign View. This section includes a reject button and a next button. By clicking the reject button the Signatory will initiate the rejection workflow and by clicking the next button the Signatory will initiate the signing workflow. If the Author has determined in the Sign View Settings that the reject button shall not be displayed to the Signatory, only the next button will be displayed.

6.5 Rejecting to sign the Sign Material

This is the workflow guiding the Signatory when they are rejecting to sign the Sign Material.

6.5.1 Reject button

At the bottom of the Sign View the signatory can reject the signing via clicking on a reject button. This button is visible if the Author has not disabled it in the Workflow Settings.

6.5.2 Rejection section

If the option to allow a rejection message was chosen in the Workflow Settings, upon clicking the button to reject the Signatory will enter a section where the Signatory can reject and, if so desired, write a rejection message to the Initiator. If a rejection message is not allowed, the Signatory will be asked to confirm the rejection directly, without the possibility of writing a rejection message. If the Signatory confirms the rejection, the Workflow Execution is cancelled and the Main Document can no longer be signed by any other Signatory.

6.5.3 Rejection confirmation page

After a rejection the Signatory is redirected to a page confirming that the signing was rejected and, if a rejection message was created, that the rejection message was sent to the Initiator.

6.6 Signing the Sign Material

The signing workflow is the workflow guiding the Signatory when they are signing the Sign Material.

6.6.1 Signature Drawing Modal

After the signature box has been clicked by the Signatory, the Signature Drawing Modal is opened and the Signatory is instructed to sign. The Signatory can draw their signature on a touchscreen or with a mouse. Once the Signatory has drawn their signature in the Signature Drawing Modal, they can click a button to proceed. Once they have clicked the button to go to the next step the modal closes and the signatory is scrolled to the next step defined by the Workflow Settings. 

6.6.2 PIN by SMS authentication and Signature Confirmation Section

If the authentication was set to PIN by SMS, the Signatory is either a) prompted to type the mobile number they want to use for authentication or b) if the mobile number was prefilled by the Initiator they can only view the mobile number. After the signatory has filled their mobile mobile number or reviewed the one that was prefilled by the Initiator and clicked to send the SMS, the Signature Confirmation Section appears with a) an input field for the PIN, b) a text if they wish to sign and let Scrive eSign register their signature and c) a button to confirm the PIN and complete the signing process. After the correct PIN has been supplied and the Signatory has confirmed that they wish to sign , the signature is registered and the Signature Registration Section is displayed.

6.6.3 Swedish BankID authentication and Signature Confirmation Section

If the authentication was set to Swedish BankID, the Signatory is either a) prompted to type the ID number they want to use for authentication, or b) if the ID number was prefilled by the Initiator this is already prefilled and not editable. After the signatory has a) filled their ID number or reviewed the one that was prefilled by the Initiator and b) clicked to initiate the authentication with Swedish BankID, the Signatory authenticates within the Swedish BankID application. When the authentication is completed in the Swedish BankID application, Scrive eSign registers the signature. 

6.6.4 Signature Confirmation Section

If the authentication was neither set to Swedish BankID nor PIN by SMS then the Signature Confirmation Section asks the Signatory if they wish to either “sign” (if no signature was drawn in the document using the Signature Drawing Modal) or “finish” (if a signature was drawn in the document using the Signature Drawing Modal) and let Scrive eSign register their signature. Once the Signatory has confirmed that they wish to sign or finish the signing process, the signature is registered and the Signature Registration Section is displayed.

6.7 Receiving the confirmation after signing

This is the workflow guiding the Signatory after they have signed the Sign Material.

6.7.1 Signature Registration Section

After the Signatory has confirmed their signature in the Signature Confirmation Section, the Signatory is redirected to the Signature Registration Section. The Signature Registration Section instructs the Signatory that their signature is being registered by Scrive eSign.

6.7.2 Signature confirmation page

After Scrive eSign has completed registering the signature of the Signatory, the Signatory is either redirected to:

		a custom confirmation page. Scrive does not regulate the custom confirmation page other than requiring that the confirmation page should not be misleading to the Signatory, thus it can include any information.

		the Scrive eSign standard confirmation page. The standard confirmation page includes information that the Signatory’s signature has been registered. If the Author had set that Scrive eSign should send an outgoing confirmation message, then the Signatory is also informed that an outgoing confirmation message was sent to the Signatory or that, if there are more Signatories to sign the document, an outgoing confirmation message will be sent to the Signatory after all Signatories have signed.

		the Signing Handover Interface, where a button is displayed leading to the Workflow Session for that next Signatory. This happens if there are other Signatories in line to sign after the Signatory that just signed, and the Delivery Method was set to in-person for any of those Signatories.



6.7.3 Signature confirmation message

If Author set that an outgoing confirmation message should be sent to the Signatory, a confirmation message is sent either via SMS, email or both. The confirmation message includes information that the document has now been signed by all Signatories. The email also includes an original of the Evidence Package and the SMS includes a link to access the Evidence Package online. If the Evidence Package is over 10MB Scrive eSign will not include the Evidence Package in the confirmation email and instead an instruction and a link to access the document will be supplied. If the Author set that a custom confirmation message shall be included in the outgoing confirmation message, the custom confirmation message set by the Author is included after the standard confirmation message texts.

7. Evidence collection

During the Workflow Execution Scrive eSign is collecting evidence to include into the Evidence Package.

7.1 Collecting missing Sign Material

At any time during the Workflow Execution, Scrive eSign presents the Sign Material in its current state in the Sign View meaning that it displays a) images of each page of the Main Document, b) links to all Attachments and c) renders all currently defined Field Data on the pages of the Main Document using the placements specified by the Author. As the process advances, the Sign Material is collected and produced through the following process:

		The Author uploads the initial Sign Material into Scrive eSign, consisting of the Main document, Author Attachments and initial Field Data.

		The Signatories will perform a review of the Sign Material in the Sign View. Depending on the Workflow Settings the Signatory can be asked to upload Signatory Attachments and add more Field Data, so that the Sign Material is completed. This step is reiterated until all Signatories have signed. 

		When the last Signatory has signed, the Sign Material has become fully completed and is locked from further modifications.



7.2 Producing the Transaction Logs

Scrive eSign executes the following activities to produce the Transaction Logs:

		Record as many as possible of the Signatories’ activities in Scrive eSign during Workflow Execution

		Record screenshots of the confirmation after the Signatories have signed through Scrive eSign

		Record system information of the Signatories’ client system

		Record system time of the Signatories’ activities in Scrive eSign



This section will explain the different procedures for recording the Transaction Logs as listed above.

7.2.1 Recording Signatories’ activities in Scrive eSign

Scrive eSign records events when the Signatory has interacted with Scrive eSign during Workflow Execution. The activities in Scrive eSign that are recorded are listed below. Coordinates X=0, Y=0 is the top-left corner of the page, X=1, Y=1 is the bottom-right corner.

		Sample event (as printed in the Evidence Log)

		Event explanation



		Scrive eSign sealed the Evidence Package (as defined in the Service Description) with a keyless digital signature.

		See section 8.1.11.



		Scrive eSign sealed the final PDF with a digital signature.

		See section 8.1.10 and 8.1.12.



		Scrive eSign prepared the final PDF, including evidence collected by Scrive eSign, before sealing with a digital signature.

		See sections 8.1.1 – 8.1.9 



		The party [NAME OF PERSON] ([UNIQUE IDENTIFIER]) verified their identity with [AUTHENTICATION METHOD] to access the document.

Data returned from the [AUTHENTICATION METHOD]:

Name: [NAMED RETURNED]
ID number: [ID NUMBER RETURNED]


Signature: [SIGNATURE RETURNED]
Online Certificate Status Protocol (OCSP) Response: [OCSP RETURNED]

		See section 6.3.1.



		Scrive eSign sent an automatic reminder to sign using [DELIVERY METHOD] to [EMAIL@EXAMPLE.COM and 012-34 56 78] at the request of the user [NAME OF USER] ([UNIQUE IDENTIFIER]).

		See section 3.3.6.



		The user [NAME OF USER] ([UNIQUE IDENTIFIER]) withdrew the invitation to sign and Scrive eSign disabled the possibility to sign for all parties.

		See sections 5.2.



		The user [NAME OF USER ([UNIQUE IDENTIFIER]] changed authentication for [NAME OF PARTY (UNIQUE IDENTIFIER)] from [OLD AUTHENTICATION METHOD] to [NEW AUTHENTICATION METHOD].

		See section 5.9.



		The user [NAME OF USER] ([UNIQUE IDENTIFIER]) changed the email address for the party from [BAD@EXAMPLE.COM] to [GOOD@EXAMPLE.COM].

		See section 5.10.



		The user [NAME OF USER] ([UNIQUE IDENTIFIER]) changed the mobile number for the party from [BAD-12 34 56] to [GOOD-12 34 56].  

		See section 5.10.



		Scrive eSign locked the document from further modifications by the parties.

		See section 7.1 step 3.



		The signatory [NAME OF SIGNATORY] checked the checkbox “[EXAMPLE ATTACHMENT NAME]”. The text next to the checkbox was “[ACCEPT ATTACHMENT CONDITIONS TEXT]”.

		See sections 3.3.1 and 6.4.15.

[ACCEPT ATTACHMENT CONDITIONS TEXT] is the text that was visible to the signatory and depends on the document’s language setting. In English it is "I have read and accepted the content of the attachment [EXAMPLE ATTACHMENT NAME]".



		The party [NAME OF PARTY] ([UNIQUE IDENTIFIER]) deleted the attachment [ATTACHMENT NAME] previously uploaded by the party [NAME OF PARTY] ([UNIQUE IDENTIFIER]).

		See sections 3.3.2 and 6.4.16.



		Due to a system error Scrive eSign failed to finalise the Evidence Package (as defined in the Service Description) before sealing with a digital signature.

		Sometimes the system may fail to produce the Evidence Package as described in sections 8.1 – 8.3. This event is extremely rare.



		Scrive eSign’s external email delivery system reported that the invitation to [sign/review] the document sent via email to [PARTY@EXAMPLE.COM] was delivered.

		See sections 3.1.4 and 5.1.



		Scrive eSign’s external SMS delivery system reported that the invitation to [sign/review] the document sent via SMS to [012-34 56 78] was delivered.

		See sections 3.1.4 and 5.1.



		Scrive eSign sent an invitation to [sign/review] the document via [delivery method] to [PARTY@EXAMPLE.COM and/or 012-34 56 78]. The invitation included a link that when clicked lead to Scrive eSign’s online interface to [sign/review] documents. The invitation contained the following message: <BR/> <i>This is an example message text.</i>

		See sections 3.1.4, 3.3.7 and 5.1.



		Scrive eSign’s external email delivery system reported that the invitation sent via email to [PARTY@EXAMPLE.COM] could not be delivered and continued attempts were cancelled.

		See section 5.1.



		Scrive eSign’s external SMS delivery system reported that the invitation sent via SMS to [012-34 56 78] could not be delivered and continued attempts were cancelled.

		See section 5.1.



		Scrive eSign’s external email delivery system reported that the invitation sent to [PARTY@EXAMPLE.COM]  was opened.

		See section 5.1.



		The initiator [NAME OF INITIATOR] ([UNIQUE IDENTIFIER]) initiated the signing workflow and Scrive eSign a) locked the signing workflow from further editing, b) set the signing workflow language to [EXAMPLE LANGUAGE: ENGLISH], c) set the signing due date to [EXAMPLE DATE: 2013-01-01 00:00:00 UTC], d) set the time zone to [EXAMPLE TIME ZONE: CET] and e) initiated the signing workflow.

		See section 4.



		The user [NAME OF USER] ([UNIQUE IDENTIFIER]) prolonged the signing due date.

		See section 5.3.



		The signatory [NAME OF SIGNATORY] ([UNIQUE IDENTIFIER]) rejected the invitation to sign and Scrive eSign disabled the possibility to sign for all parties. The rejection message from the signatory [NAME OF SIGNATORY] ([UNIQUE IDENTIFIER]) was: <BR/> <i>This is an example message text.</i>

		See section 6.5.2.



		Scrive eSign sent a reminder to [review/sign] via [delivery method] to [SIGNATORY@EXAMPLE.COM and/or MOBILE NUMBER] at the request of the user [NAME OF USER] ([UNIQUE IDENTIFIER]). The reminder message from the user [NAME OF USER] ([UNIQUE IDENTIFIER]) was: <BR/> <i>This is an example message text.</i>

		See sections 9.1.4 and 5.7.



		Scrive eSign’s administrator ([ADMIN@EXAMPLE.COM]), a person authorised to administer Scrive eSign, requested preparation of the Evidence Package.

		In the rare event of failure there is a safety feature in Scrive eSign where an authorised person at Scrive can ask the system to try to reseal the Evidence Package.



		The user [NAME OF USER] ([UNIQUE IDENTIFIER]) edited the signing workflow in Scrive eSign’s interface to design signing workflows.

		See section 5.4.



		The SMS with the PIN was delivered to [MOBILE NUMBER] for the signatory [NAME OF SIGNATORY (UNIQUE IDENTIFIER)] to use for authentication.

		See section 6.6.2.



		An SMS with a PIN was sent to [MOBILE NUMBER] for the signatory [NAME OF SIGNATORY (UNIQUE IDENTIFIER)] to use for authentication.

		See section 6.6.2.



		The signatory [NAME OF SIGNATORY] ([UNIQUE IDENTIFIER]) uploaded the attachment [EXAMPLE ATTACHMENT NAME] requested by the workflow author. The request had the following description: <BR/> <i>This is an example description.</i>

		See sections 3.3.2 and 6.4.16.



		The signatory [NAME OF SIGNATORY] checked the checkbox “[EXAMPLE ATTACHMENT NAME]”. The text next to the checkbox was “[NOTHING TO UPLOAD TEXT]”.

		See sections 3.3.2 and 6.4.16.

[NOTHING TO UPLOAD TEXT] is the text that was visible to the signatory and depends on the document’s language setting. In English it is "Nothing to upload".



		The signatory [NAME OF SIGNATORY ([UNIQUE IDENTIFIER]) signed the 

document using PIN by SMS as authentication method. The PIN was sent to [MOBILE NUMBER].

		See section 6.6.2.



		The document was signed by [NAME OF SIGNATORY ([UNIQUE IDENTIFIER]) using [AUTHENTICATION METHOD] as authentication method. 


The text signed in the [AUTHENTICATION METHOD] client was:


$signed_text$

Data returned from the  [AUTHENTICATION METHOD]:

  

Name: [NAMED RETURNED]

ID number: [ID NUMBER RETURNED]

Signature: [SIGNATURE RETURNED]

Online Certificate Status Protocol (OCSP) Response: [OCSP RETURNED]

		See section 6.6.3.



		The signatory [NAME OF SIGNATORY ([UNIQUE IDENTIFIER]) signed the document.

		See section 6.7.1.



		The due date for signing the document passed. Scrive eSign disabled the possibility to sign for all parties.

		See section 3.3.5.



		The signatory [NAME OF PERSON] ([UNIQUE IDENTIFIER]) [CHECKED or UNCHECKED] the checkbox [NAME OF CHECKBOX]. The checkbox's placement in the Main Document: 

Page     X           Y

1            0.123   0.420

		See sections 3.2.4 and 6.4.10.



		The signatory [NAME OF PERSON] ([UNIQUE IDENTIFIER]) selected the radio button "[NAME OF RADIO BUTTON]" in radio group "[NAME OF RADIO GROUP]". Possible options were: [LIST OF ALL RADIO BUTTON NAMES IN RADIO GROUP]. The radio buttons placement in the Main Document:

Page     X           Y

1            0.123   0.128

1            0.123   0.142

		See sections 3.2.5 and 6.4.12.



		The signatory [NAME OF PERSON] ([UNIQUE IDENTIFIER]) signed in the signature box [NAME OF BOX]. The box's placement in the Main Document:

Page     X           Y

1            0.123   0.420

		See sections 3.2.5, 6.4.13 (or 6.4.18 if signature box was not placed) and 6.5.11.



		The signatory [NAME OF PERSON] ([UNIQUE IDENTIFIER]) changed the text in the text field [NAME OF FIELD] from [PREVIOUS VALUE] to [NEW VALUE]. The field's placement in the Main Document: 

Page     X           Y

1            0.123   0.420

		See sections 3.2.3 and 6.4.9 (or 6.4.14 if text field was not placed).



		The party  [NAME OF PERSON] ([UNIQUE IDENTIFIER]) opened the view to verify their identity before viewing the document.

		See section 6.3.1.



		The party [NAME OF PERSON] ([UNIQUE IDENTIFIER]) opened the document in Scrive eSign’s online interface to [review/sign] documents.

		See section 6.2.1.



		Highlighting was added to page 3 while [NAME OF PERSON] was viewing.

		See sections 3.5.1 and 6.4.4. 



		Highlighting was removed from page 3 while [NAME OF PERSON] was viewing.

		See sections 3.5.1 and 6.4.4. 





7.2.2 Generating images of the confirmation after Signatories signed

To sign through Scrive eSign the Signatory is asked to confirm the signature and after the Signatory has confirmed their signature a confirmation message is displayed. Scrive eSign will generate an image of the Signatories’ browser environment including the confirmation message in the foreground and the Main Document and Field Data in the background.

The technology for generating an image of the Signatories’ browser environment is not perfect. Therefore, as a safeguard in the event that the image of the Signatories’ browser cannot be generated correctly, Scrive eSign will at each Planned Production Upgrade, generate images of a reference browser environment including the confirmation message in the foreground and a demo Main Document and Field Data in the background. The purpose of the images is to serve as a reference to display how the images of the Signatories’ browser environment should have looked like if the image generation would have been generated correctly.

7.2.3 Recording Signatories’ system information

Scrive eSign records information of the system that the Signatories use at each system event generated by the Signatory. The information that is recorded is:

		IP address



7.2.4 Record the time of each event in Scrive eSign relating to a Signatory’s activity

At the time of an event triggered by a Signatories’ interaction with Scrive eSign, Scrive eSign will log the following information:  

		The time of Scrive eSign servers at the time of the Signatories’ activity 

		The time of the latest Clock Error Sample

		The clock error at the latest Clock Error Sample



7.3 Recording clock error

The time of Scrive eSign servers is controlled using NTP and the servers communicate indirectly with servers equipped with reference clocks whose purpose is to define reference time. Each hour Scrive eSign estimates the error of the clocks of its servers compared to reference time and the estimated error is measured in milliseconds (the “Clock Error Sample” or “CES”). The purpose of the Clock Error Sample is to produce data that can be used in a statistical model to evaluate the accuracy of Scrive eSign servers’ clock at the point of each logged event.

More about the Clock Error Sample and measurement of time in Scrive eSign is explained in the Appendix 4 Evidence of Time.

8. Evidence Package generation

8.1 Preparing the Evidence Package

Once all Signatories have signed electronically, Scrive eSign will execute the following actions to produce the Evidence Material:

		Prepare the Final PDF.

		Append the Verification Page as an additional page to the Final PDF.

		Append the Evidence Quality of Scrive E-signed Documents as an attachments inside the Final PDF.

		Append the Evidence Quality Framework as an attachment inside the Final PDF.

		Append the Service Description as an attachment inside the Final PDF.

		Append the Evidence Log as an attachment inside the Final PDF.

		Append the Evidence of Time as an attachment inside the Final PDF.

		Append the Evidence of Intent as an attachment inside the Final PDF.

		Append the Digital Signature Documentation as an attachment inside the Final PDF.



Once the Evidence Material has been produced Scrive eSign will execute the following actions to secure the integrity of the Evidence Material and thereby produce the final Evidence Package:

		Seal the material in steps 1-9 with a digital signature.

		Seal the material in steps 1-10 with a keyless digital signature (not performed if PAdES digital sealing is used).



A detailed description of the steps 1-11 follows below.

8.1.1 Prepare a Final PDF (step 1)

The Final PDF is prepared by inserting all the pages from the original Main Document, and subsequently all the Field Data is rendered using the placements defined by the Author in the Workflow Settings. If the Author defined that Attachments should be Merged with the Main Document they are added as pages to the Main Document. If the Author defined that Attachments should not be Merged with the Main Document the attachment is hashed using SHA-256. The hash can be found in the Evidence Log. Attachments that are not merged with the Main Documents are not digitally sealed. By comparing the computed hash (the output from execution of the algorithm SHA-256) to a known and expected hash value (the value in the Evidence Log), it’s possible to determine the Attachments’ integrity.

8.1.2 Append the Verification Page (step 2)

The Verification Page is one or several pages appended at the end of the Final PDF and it contains the following information:

		Transaction ID intended for support purposes.

		Information about the Main Document including name, number of pages and by whom it was submitted.

		Information about the each Attachment, including name, number of pages, if it was merged with the Main Document or not and by whom it was submitted.

		Information about the Initiator and each Signatory. 

		Activity history of each Signatory in Scrive eSign during Workflow Execution, including a brief description of the activity, the time of the activity and the IP address.

		A Scrive seal.



At the end of the Verification Page there is brief documentation describing what the Verification Page is. The documentation is intended to give the reader all the information necessary in order to understand:

		The nature of the document (an Evidence Package issued by Scrive).

		That additional documentation about the Evidence Package can be found in the Attachments.

		Where to verify the integrity of the document (https://www.scrive.com/verify).



The purpose of the Verification Page is to make the most important metadata about the Workflow Execution easily accessible.

8.1.3 Append the Evidence Quality of Scrive E-signed Documents (step 3)

The Evidence Quality of Scrive E-signed Documents is a brief introduction to the Evidence Package. The purpose of the document is to serve as an executive summary and help with the understanding of the Evidence Package without having to read through all the documentation. 

8.1.4 Append the Evidence Quality Framework (step 4)

The Evidence Quality Framework explains the legal aspects of digital evidence quality. The purpose of this document is to set a framework for the understanding of digital evidence quality and explain how the Evidence Package relates to such framework.

8.1.5 Append the Service Description (step 5)

The Service Description is this document and is a complete functional specification of Scrive eSign. The Scrive team maintains the following process to keep the Service Description up to date:

		A new version of Scrive eSign has been developed and the staging environment has been updated with the new version. The staging environment is the servers where the final testing of a new version of Scrive eSign is conducted before it is released to all customers. If the new version of Scrive eSign includes new features or substantial adjustments to existing features the Service Description is updated by the Scrive eSign product owner to include the changes made. The Scrive eSign product owner is the person that plans and manages the development of Scrive eSign.

		While on staging the changes to the Service Description is reviewed and corrected by the Scrive legal counsel in dialogue with the Scrive eSign product owner. 

		Once all text changes have been agreed by the Scrive eSign product owner and the Scrive legal counsel, the updated Service Description is to be included with the next updates to Scrive eSign. 



The purpose of the document is to serve as a reference for anyone trying to understand the Evidence Package and its different components.

8.1.6 Append the Evidence Log (step 6)

The Evidence Log includes all Transaction Logs printed in human readable text including a) the Signatories’ activities in Scrive eSign during Workflow Execution, b) all system information of the Signatories, and c) the UTC timestamp created at the moment of each Signatories’ activity.

The purpose of the Evidence Log is to make all collected metadata about the Workflow Execution accessible outside of Scrive eSign and thus independently of Scrive. 

8.1.7 Append the Evidence of Time (step 7)

The Evidence of Time includes a detailed documentation about a) how the time of the servers of Scrive eSign is measured and synchronised with trusted sources of time, b) a mathematical algorithm to calculate the probability of time deviation above certain time intervals and c) the measurements required to insert into the mathematical algorithm, including the last 1000 samples of the servers time deviation and their distribution.

The purpose of the Evidence of Time is to explain how Scrive eSign measures time and

provide a mathematical algorithm by which it is possible to calculate the probability of

the error of the time stamps recorded by Scrive eSign.

8.1.8 Append the Evidence of Intent (step 8)

The Evidence of Intent includes the images of the Signatories browser environment generated by Scrive eSign when the Signatory has signed and is displayed with a confirmation thereof. Additionally the Evidence of Intent also includes the reference images generated by Scrive eSign at each Planned Production Upgrade.

The purpose of the Evidence of Intent is to secure a) evidence of intent to sign and b) evidence of what Sign Material there was intent to sign, to avoid such rhetoric as exemplified by the example with the blue elephant and the pink sheep.

8.1.9 Append the Digital Signature Documentation (step 9)

The Digital Signature Documentation contains an algorithm for how to prove the document’s integrity mathematically. The document integrity can be tested mathematically with the help of a) the Digital Signature Documentation, b) a code published in the Financial Times after the date of sealing the document with the digital signature (step 10) and c) a keyless digital signature has been applied to the document after the date of publishing the code in the Financial Times (step 11). This document does require technical knowledge to be useful.

The purpose of the Digital Signature Documentation is to explain how the integrity of the Evidence Package can be verified independently of Scrive or any other third party. Note that the Digital Signature Documentation is not intended as the primary method for proving the document’s integrity. The use of the Digital Signature Documentation is intended as a last resort after which all other methods of verifying the integrity have failed. To clarify, the intended order for verifying the integrity of a document is:

		Scrive provides the primary method for verifying the integrity of a signature at https://www.scrive.com/verify. Here the document owner can upload the document and get an automated validation of the document integrity. This method does not require any technical knowledge to be useful.

		If this primary method for some reason fails to perform the verification of integrity then the digital signature provider, Guardtime (http://www.guardtime.com), can be contacted directly for verification. This second method also does not require any technical knowledge to be useful.

		Finally, if both previous methods have failed, the Digital Signature Documentation can be used to mathematically verify the document integrity.



8.1.10 Append the Digital Signature (step 10)

When the steps 1-9 have been performed the document is sealed with a digital signature from Guardtime to produce the complete Evidence Package (steps 1-10).

The purpose of the Digital Signature is to be able to prove the integrity of the Evidence Package with the help of Guardtime. Additionally the digital signature also has a function of a strong timestamp useful as evidence of time at the point of sealing the document. Learn more about this in the Digital Signature Documentation.

8.1.11 Append the Keyless Digital Signature (step 11)

Around the 20th each month Guardtime will make an updated Keyless Digital Signature available. Scrive eSign will apply the updated Keyless Digital Signatures on Evidence Packages that were produced by Scrive eSign 40 days after the initial signing.

The purpose of the Keyless Digital Signature, is that the integrity of the Evidence Package can be verified mathematically and independently of Scrive, Guardtime or any other third party, only relying on public information. Additionally, the verification will provide irrefutable evidence about when the timestamp in step 10 was generated. Learn more about this in the Digital Signature Documentation.

8.1.12 PAdES digital signature (optional to Steps 10 and 11)

The PAdES digital signature secures that the document can not be tampered without breaking the signature. In addition, the following are appended to the document as part of PAdES digital signature: 

		A URL to a Certificate Revocation List is appended that can be read to assure that the certificate is not in a revoked state at the time of signing of the document. 

		An OCSP (online certificate status protocol) is embedded to check the revocation status of the certificate. 

		A TimeStamp is added at the time of signing to ensure two things; that the signature was valid at the time of signing; and (ii) that the signature remains valid over time. 



9. Document administration

Scrive eSign has a basic document management system. This system is described in this section.

9.1 Document list

9.1.1 List view

Initiated Workflows and Evidence Packages from completed workflows are displayed in a list with progress status, time of latest event, name of Initiated Workflow, Initiator, Parties and Delivery Method(s).

9.1.2 Learn more and manage workflow

By clicking the name of an Initiated Workflow, the User is redirected to the Document View where there is more information about the workflow progress and options to manage the workflow.

9.1.3 Mass-withdraw invitations

To withdraw an invitation to sign an Initiated Workflow, select Initiated Workflows by checking the checkboxes on the side and press “withdraw”. The invitation to sign the selected Initiated Workflows will be withdrawn and they will no longer be possible to sign. If a Signatory clicks an invitation link to a withdrawn document they will land in a landing page with an instruction that the Workflow Execution has been cancelled.

9.1.4 Send mass-reminder

To remind Signatories of an Initiated Workflow to sign, select by checking the checkboxes on the side and press “send reminder”. The reminder to sign the selected Initiated Workflows will be sent to all the Signatories that haven’t signed using the Delivery Method as initially selected by the Author. If a specific sign order has been defined the reminder will only be sent to the next Signatory in line for signing.

9.1.5 Delete

To delete an Initiated Workflow or Evidence Package from the list view, select by checking the checkboxes on the side and press delete. Initiated Workflows that are deleted will also automatically be withdrawn.

9.1.6 Filter and search

Filter documents based on workflow progress status, initiator and/or date. Search the list of Template Workflows with free text search. Matches will be provided for all free text data.

9.1.7 Download all documents

Select what documents to download and download a zip-file including the PDFs of the selected documents. The Main Document from Initiated Workflows will be downloaded in its current state and finalised documents will be downloaded as completed Evidence Packages.

9.1.8 Download metadata as CSV

By selecting this option metadata from all transactions will be downloaded as CSV. The metadata includes information about each Party and the most important activities of the Party during Workflow Execution.

9.2 Template Workflow editing list

9.2.1 List view

Template Workflows are displayed in a list time of latest change, name of Template Workflow, Initiator, Parties and Delivery Method(s). Deleted Template Workflows are deleted instantaneously.

9.2.2 Filter and search

Search the list of Template Workflows with free text search.

9.2.3 Delete

To delete a Template Workflow from the list view, select one or multiple templates by checking the checkboxes on the side and press delete.

9.2.4 Share

To share a Template Workflow in the list view with other Users in the same organisation, select one or multiple Template Workflows by checking the checkboxes on the side and press share.

9.3 Trash list

9.3.1 List view

Deleted Initiated Workflows, Template Workflows and Evidence Packages are displayed in a list with progress status, time of latest event, name of Initiated Workflow, Initiator, Parties and Delivery Method(s). Deleted documents stay in the list for one month before Scrive eSign deletes them permanently from the system.

9.3.2 Filter and search

Filter documents based on workflow progress status, initiator and/or date. Search the list of Template Workflows with free text search. Matches will be provided for all free text data.

9.3.3 Restore

To restore a document back to the documents list, select by checking the checkboxes on the side and press restore.

9.4 Auto-deletion of documents and personal data

This is a setting that will instruct Scrive eSign to auto-delete documents and personal data after a number of days as defined by the account administrator. This applies to all documents except templates and documents pending signing. Upon deletion the documents are moved to Trash.

10. Account administration

10.1 Organisation administration

Accounts in Scrive eSign are organised in organisations. Each User belongs to an organisation. The organisation settings will be used in the Users interactions with Parties when using the system.

10.1.1 Organisation details

In the account section it is possible to edit the organisation details. The organisation details include name, organisation number and address. The name and organisation number will be displayed whenever the User is displayed as Party to a Workflow Execution, including places such as the Sign View and the Verification Page. The organisation address and mobile number  of the organisation’s administrators will be used for billing and support purposes.

10.1.2 White-label branding

There are two types of white-label branding in Scrive eSign: the Workflow Session branding and the complete white-label branding. In the account section it is possible to white-label the Workflow Sessions with the company brand profile, including a) the Sign View, b) the emails,  c) SMS’ d) the logged in part (such as the Design View), e) the favicon, f) the browser title. The complete white-label branding can only be set by a Scrive administrator and additionally to the Workflow Session branding includes white-labeling of a) the login and signup views, b) party colors and c) document status icons. 

10.2 User administration

10.2.1 User privileges

There are two levels of user privileges: standard and admin. The standard User can do everything as specified in the previous sections of this specification document. The admin User has the additional privileges as specified below.

		Privilege

		Explanation



		Edit company details

		Can edit the details of the organisation’s Scrive eSign account.



		Add user

		Can add users to the organisation’s Scrive eSign account.



		Remove user

		Can remove users from the organisation’s Scrive eSign account.



		White-label branding

		Can do Workflow Session branding for all users of the organisation’s Scrive eSign account.



		Access all documents

		Can access all documents of all Users in the organisation’s Scrive account.



		Manage all documents

		Can manage all documents of all Users in the organisation’s Scrive account.





10.2.2 User management

In the account section the admin User can add Users by typing name and email address. The person will then be invited to have an account as part of the organisation of the inviting admin User. The Users of the organisation are displayed in a list and can be removed from the organisation by selecting the User and deleting it. All documents of that User will stay the property of the organisation.
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1. Purpose

The purpose of the Digital Signature Documentation is to provide a method so that the integrity of the Evidence Package can be verified mathematically and independently of Scrive, Guardtime or any other third party, only relying on public information. 

2. Overview

2.1 Digital Signatures

Digital signatures are used to make digital data tamper proof, so that it can be verified that the data has not been modified since the digital signature was created.

Digital signatures are designed in a way that there is a method for checking that the data that the signature is applied to is not modified, and that there is a method for checking that the signature has been issued in some trusted way.

2.2 Cryptographic Hash Functions

There is one mathematical concept that is pervasive in digital signing technologies: cryptographic hash functions. Such functions are used to straightforwardly compute a “hash value” of some fixed length (e.g. 256 bits) of some arbitrary amount of data, with the property that it is infeasible to reverse the function and get the data back from the hash value, but most importantly: it is infeasible to come up with any other piece of data that will compute to the same hash value.

These properties imply that it is sufficient to protect hash values of data instead of the data itself. The reason is that if we know that the protected hash value is unmodified and matches the hash value that we can compute of the data itself, then we know that it is infeasible that the data itself has been modified. For integrity purposes, hash values are essential condensations of the original data.

In addition to the cryptographic hash functions, many technologies for digital signatures are based on the use of keys.

2.3 Key-based digital signatures

In key-based digital signatures, secret information (private keys) are used to create signatures by some trusted organisation. Each private key has a corresponding public key which is used for verifying the integrity of the digital signatures created with the private key. So to check a key-based digital signature, one needs to access the public key that corresponded to the secret key used to create the signature. In addition to verifying the signature using the public key, one has to verify that the public key comes from the trusted organisation that created the signature. This can be done using digital certificates as part of the public-key infrastructure.

Key-based digital signatures are problematic due to the durability requirements that come with protecting Evidence Packages. The private key must be kept secret by the trusted organisation. Should the key become public, the digital signatures that were issued using it can no longer be used to verify the integrity of the data. As a mitigation, the trusted organisation can limit the time that any one public/private key pair is used, and then erase the private key. Should a private key leak from the trusted organisation, only signatures created during the lifetime of the private key become worthless. However, more frequent renewal of keys mean that the organisation issuing digital signatures must provide more public keys for verification purposes. The main problem remains: how can one be sure that a private key was not leaked and used to forge digital signatures? The PAdES standard specifies a set of restrictions and extensions to the standards for PDF and ISO-32000-1 and -2. PAdES is described in the technical specification TS-102 778 that is published and maintained by the European Telecommunication Standards Institute, ETSI.

2.4 Keyless digital signatures for durability

Keyless digital signatures rely solely on the properties of cryptographic hash functions to protect data, without the use of secrets.

An extremely simple (but naive) method for creating a keyless digital signature is to compute the hash value of some data and then make that hash value public so that it can be used to verify that copies of the data have not been modified. It is important that the hash value is published so that that a verifier readily can find it and trust that the hash value is authentic, and that the publication is permanently accessible for the foreseeable future. A suitable method is to publish the hash value in a newspaper that is widely spread and archived throughout the world.

Although simple, the naive method described is not practical in that it requires one hash value to be published for each piece of data that needs a digital signature. To make keyless digital signatures practical one can combine hash values from multiple pieces of data by juxtaposing the hash values and computing new hash values of the result, as illustrated below:
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By combining hash values in this way, one can choose to publish the combined hash value periodically, e.g. once a month. For verification to work, additional information is needed to ensure that a particular Evidence Package’s hash value leads to the hash value that is published in a newspaper (such a published hash value is called a publication code). Therefore, the digital signature contains information about what newspaper contains the publication code (currently, publication codes are printed in Financial Times), as well as intermediate hash values in the linked chain of hashes all the way to the publication code. For the middle Evidence Package in the diagram above, the digital signature would have information about where one can find the publication code c₆, as well as the intermediate hash values c₃, d₄, and d₅. From the Evidence Package’s computed hash value d₃, the intermediate hash values in the digital signature, and the combining cryptographic hash function H taking juxtaposed hash values, a verifier would compute the complete chain of hash values: c₄ = H(c₃,d₃), c₅ = H(c₄,d₄), c₆ = H(c₅, d₅). Having computed c₆, the verifier needs to check that it is equal to the newspaper’s publication code.

Since the digital signature must contain extra information about intermediate hash values that stem from other Evidence Packages leading to the publication code, one cannot immediately put the keyless digital signature into the Evidence Package upon its creation—one has to wait until the publication code is known. But since the parties involved in signing a document typically want access to the Evidence Package right away, Scrive E-sign provides the parties with an initial version of the Evidence Package with a temporary, keyless digital signature. Once the Evidence Package’s hash value has been part of the linked chain that leads to a publication code, Scrive E-sign produces a new Evidence Package with the permanent, keyless digital signature. Signatories that choose to store their Evidence Package in the archive service provided by Scrive E-sign can download the revised Evidence Package in the archive once it becomes available.

The devil in the details regarding the implementation of keyless digital signatures (e.g., in practice one would use trees of intermediate hash values instead of linked chains), but the fundamental principle is the same: data can be verified by computing a sequence of hash values and check against a value that is published in a trusted way.

2.5 Verifiable timestamps using keyless signatures

The keyless signature not only provides a method for verifying the integrity of the Evidence Package, it also encodes the time down to the second when the signature was created. By construction, the time encoding is irrefutable and can be produced as part of the verification method of the keyless digital signature.

The following diagram gives a simplified version of how the time encoding works. Each publication code that goes into a newspaper is the root of the so called calendar tree, which is an ever-growing tree with one leaf node for each second since midnight, January 1st, 1970 in Coordinated Universal Time (UTC), a point in time we will denote T₀. (In the diagram, we have assumed that there is one evidence package providing the hash value for each leaf node, which is a simplification since we for each second may have zero or more than one evidence package for which we want a digital signature. In reality, the hash value of each leaf node in the calendar tree is constructed from an aggregation tree of hash values. We have also assumed a very small calendar tree, consisting of just four leaf nodes spanning a time of four seconds. A calendar tree for a whole month is of course much larger.)
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Now, suppose we want to verify the digital signature for the evidence package in the third row. The digital signature contains the path from the root down to the leaf, telling us if we should choose the upper route (encoded as a 0) or lower route (encoded as a 1) to get to the next level. The choices form a sequence which can be interpreted as a binary number, and for the path highlighted in yellow, this binary number is 10 which in decimal is the number 2. One can then conclude that this leaf was constructed at T₀ + 2, that is, 2 seconds after midnight, January 1st, 1970 (UTC).

(In reality, the time encoding is not done using T₀ as a start point, but instead by using the time when the publication code was created as an end point. Details can be found in appendix Extracting the Signing Time.)

The next section provides precise information about the digital signatures produced by Scrive E-sign and how they can be verified.

3. How to Verify the Evidence Package

The signed document (PDF file) that the Evidence Package (HTML attachments - that this Digital Signature Documentation is part of) is embedded into, has either been electronically sealed by Scrive using the Guardtime Keyless Signature technology or with a PAdES digital signature. This enables independent verification of the time when the document was signed and checking that it has not been modified since. The process consists of several steps outlined below. If the document is signed using PAdES the signature can be validated in Acrobat Reader.

3.1 Extracting the Signature

The signature is embedded into the document following the standard PDF digital signature framework [PDF, section 12.8]. A Guardtime signature has the value GTTS.TimeStamp in its Filter field.

A single PDF file can contain several revisions of a document [PDF, section 7.5.6]. A Guardtime signature normally signs all revisions up to and including the one that contains it. In order to verify the document as it was signed, all subsequent updates have to be removed from the file.

More precisely, the signature protects the parts of the document specified by the ByteRange field of the signature. The two ranges must cover everything left after the previous step, except the Contents field of the signature.

The signature value is embedded in the Contents field in base 16 encoding. The value has to be stripped of trailing spaces and decoded [BASE, section 8] for further processing.

3.2 Parsing the Signature

The result of the previous step has to be parsed as an ASN.1 data structure in BER encoding [ASN, DER]. This must yield a ContentInfo structure [CMS, section 3] that embeds a SignedData structure [CMS, section 5] in the content field.

The contents of the encapContentInfo.eContent field of the SignedData structure have to be parsed as an ASN.1 data structure in DER encoding. This must yield a TSTInfo structure [TSP, section 2.4.2].

A Guardtime signature must have a single SignerInfo element in the signerInfos field of the SignedData structure and the object identifier 1.3.6.1.4.1.27868.4.1 in the signatureAlgorithm field of the SignerInfo structure.

The contents of the signature field of the SignerInfo structure have to be parsed as an ASN.1 data structure in DER encoding. This must yield a Guardtime-defined TimeSignature structure:

                          TimeSignature ::= SEQUENCE {

                            location HashChain,

                            history HashChain,

                            publishedData PublishedData,

                            pkSignature [0] SignatureInfo OPTIONAL,

                            pubReference [1] SET OF OCTET STRING OPTIONAL

                          }

                          PublishedData ::= SEQUENCE {

                            publicationIdentifier INTEGER,

                            publicationImprint DataImprint

                          }

Each of the HashChain fields is an ASN.1 OCTET STRING that contains a concatenation of a number of HashStep records. Each HashStep record in turn is a concatenation of a 1-byte hash algorithm code (appendix Hash Functions), a 1-byte direction indicator, a variable-length DataImprint field, and a 1-byte level number. The DataImprint field consists of a 1-byte hash algorithm code followed by the hash value (the number of bytes determined by the hash function). Note that all these are just concatenated together, not encoded as separate ASN.1 fields.

The DataImprint field in the PublishedData structure is an ASN.1 OCTET STRING that consists of a 1-byte hash algorithm code followed by the corresponding number of bytes of hash value (again, just concatenated).

The contents of the pkSignature and pubReference fields will not be used in the following and thus need not be parsed. However, presence of the pkSignature field indicates the hash chain contained in the history field is a temporary one not connected to a printed control publication. In such a case, the history and publishedData fields should be updated before proceeding (appendix Extending the TimeSignature).

3.3 Checking the Document

To check that the document matches the signature, it must be verified that the hash value of the signed document corresponds to the one embedded in the signature.

The concatenation of the sections of the original PDF file specified by the ByteRange field has to be hashed using the algorithm specified by the messageImprint.hashAlgorithm field of the TSTInfo structure. The result must be equal to the value of the messageImprint.hashedMessage field of the TSTInfo structure.

3.4 Checking the Signature

To check that the signature is internally consistent, it must be verified in several places that the hash value computed from one part of the signature corresponds to the one embedded in another part.

The DER-encoded representation of the TSTInfo structure (that is, the value of the encapContentInfo.eContent field of the SignedData structure) has to be hashed using the algorithm specified by the digestAlgorithm field of the SignerInfo structure. The result must be equal to the value of the message-digest attribute in the signedAttrs field of the SignerInfo structure.

The DER-encoded representation of the SignedAttributes structure has to be hashed using the algorithm specified by the digestAlgorithm field of the SignerInfo structure. The result will be the input data to the hash chain computation process described next. Note that the data to be hashed in this step is different from the representation of the signedAttrs field in the SignerInfo structure, as the latter is a tagged implicit set while the former is an explicit set [CMS, section 5.4].

For each HashStep record in the location hash chain and then for each HashStep record in the history hash chain in the TimeSignature structure, in the order in which the records appear in the chains:

		compute x as the result of hashing the input data with the algorithm specified by the hash algorithm code (the first byte) in the record;

		if the direction indicator (the second byte) in the record is 0:

		compute y as the concatenation of the DataImprint field (bytes from the third up to but excluding the last), the hash algorithm code (the first byte), the value of x, and the level byte (the last byte);

		if the direction indicator (the second byte) in the record is 1:

		compute y as the concatenation of the hash algorithm code (the first byte), the value of x, the DataImprint field (bytes from the third up to but excluding the last), and the level byte (the last byte);

		if the direction indicator (the second byte) is something else:

		abort with an error "invalid signature";

		the value of y is the input for the next step.



Finally, the value of y from the last step of the hash chain computation has to be hashed using the hash algorithm specified by the first byte of the publicationImprint field of the PublishedData structure. The result must be equal to the remaining bytes of the publicationImprint field.

3.5 Checking the Publication

To check that the signature matches the widely witnessed control publication, it must be verified that the contents of the PublishedData structure correspond to a printed publication acquired from a trusted source.

The publicationIdentifier field in the PublishedData structure contains the POSIX time [POSIX, section 4.15] value for the moment when the control publication was generated. A Guardtime control publication appears in the World Edition of the Financial Times 2–6 days after it is generated (depending on the publisher's schedules).

The PublishedData structure is formatted into human-comparable form as follows:

		the value of the publicationIdentifier field as a 64-bit integer (8 bytes in big-endian order) and the contents of the publicationImprint field are concatenated;

		a CRC-32 checksum [CRC, section 8.1.1.6.2] is computed on the result of the previous step and appended to it;

		the result of the previous step is encoded in base 32 [BASE, section 6];

		the result of the previous step may be broken into groups of 6 or 8 characters by dashes.



The result must be equal to the control publication that appears in the newspaper (ignoring possible differences in the optional character grouping).

3.6 Conclusion

Since in the whole computation starts from the contents of the PDF file and through a series applications of one-way functions ends up at a value that was known to exist at some well-established time in the past (the time when the newspaper was printed), this proves that the file in question existed before that time in the same form as it is currently.

The preceding statement relies only on the hash functions being one-way and assumes absolutely nothing about the Guardtime technology. Adding information about how the hash chains are constructed (which is seen by all Guardtime clients while it happens and can thus also be considered quite widely witnessed) makes it possible to extract the signing time with much better precision (appendix Extracting the Signing Time).

4. Hash Functions

The following table lists the hash functions that may be used in hash chains in Guardtime keyless signatures, along with their identifiers and hash value sizes.

		Algorithm Name

		Guardtime ID

		Hash Value Size

		Algorithm Specification



		SHA-1

		0

		20

		SHA, section 6.1



		SHA-224

		3

		28

		SHA, section 6.3



		SHA-256

		1

		32

		SHA, section 6.2



		SHA-384

		4

		48

		SHA, section 6.5



		SHA-512

		5

		64

		SHA, section 6.4



		RIPEMD-160

		2

		20

		RIPE, section 7





5. Extracting the Signing Time

The time when a datum was signed with a Guardtime keyless signature can be extacted from the history and the publicationIdentifier fields of the TimeSignature structure (section Parsing the Signature). The process is as follows:

		set h to 0 and p to the value of the publicationIdentifier field;

		for each HashStep record in the history hash chain, in the reverse of the order in which the records appear in the chain:



		if p is 0: abort with an error "invalid signature";

		set x to the highest power of 2 that does not exceed p;

		if the direction indicator (the second byte) in the record is 0: set h to h+x and p to p-x;

		if the direction indicator (the second byte) in the record is 1: set p to x-1;

		if the direction indicator (the second byte) is something else: abort with an error "invalid signature";



		if p is not 0: abort with an error "invalid signature";



The final value of h is the POSIX time [POSIX, section 4.15] value for the moment when the datum was signed.

6. Extending the TimeSignature

For each Guardtime signature and any control publication generated after the signature was issued, a hash chain can be created that connects the signature to the control publication and thus also to the printed medium in which the publication appeared. This process is called extending the signature.

The preferred way to do this is to access an online verification service using a tool obtained from either Scrive or Guardtime. This can also be done independently using the calendar database acquired either from Guardtime or, in case Guardtime has ceased the service, from the Estonian Technical Surveillance Authority, to which Guardtime is obligated to deposit the database before exiting the business.

The Guardtime calendar database consists of one hash value per second, indexed by integral POSIX time [POSIX, section 4.15] values (red nodes and black numbers on the figure below). Each of these hash values aggregates all signing requests that the Guardtime service processed during the corresponding 1-second time interval.

The aggregate hash values are connected into binary trees by hashing them together in pairs in left to right order, then hashing the first level pairs together again, and so on until a set of complete binary trees is obtained (blue arrows and nodes on the figure). For generating the control publication, the roots of the binary trees are hashed into a chain in right to left order (purple arrows and nodes), and the value from the last node of the chain is extracted for generating the control publication (golden arrow).

More precisely, each node on the figure is a DataImprint structure (section Parsing the Signature). On each step, the DataImprint from the left child node, the DataImprint from the right child node, and a single byte with the value of 255 are concatenated together, hashed, and the result is obtained as a DataImprint consisting of the concatenation of the 1-byte hash algorithm code (appendix Hash Functions) and the hash value.

[image: 3bis.png]







For manageability, the database is split into several files (separated by dashed black lines on the figure). For the files to be usable without access to preceding ones, each file starting from some time value t also contains the root values from the binary trees corresponding to the state of the database on time t-1 (dashed blue arrows between the first and second file on the figure).

To construct the hash chain linking a given signature to a given publication, the following steps have to be performed:

		The signing time has to be extracted from the history and publishedData fields currently in the signature (appendix Extracting the Signing Time);

		The calendar database files covering the full interval from the signing time to the time when the publication was generated have to be obtained (format and naming of the files described later in this section);

		The hash-linked structure corresponding to the time when the publication was generated has to be reconstructed (as described earlier in this section);

		The unique hash chain connecting the leaf entry corresponding to the signing time to the root entry corresponding to the control publication (dotted arrows on the figure above) has to be extracted;

		The TimeSignature structure (section Parsing the Signature) has to be updated with new values:



		The history field is set to the concatenation of HashStep records describing the steps in the hash chain; each HashStep record is constructed as the concatenation of the 1-byte hash algorithm code from the DataImprint in the current node, the 1-byte direction indicator (0 if the sibling node is to the right in the tree, 1 if the sibling is to the left), the DataImprint from the sibling node, and a single byte with the value of 255;

		The publicationIdentifier field is set to the POSIX time value for the moment when the control publication was generated;

		The publicationImprint field is set to the DataImprint value in the root entry corresponding to the control publication.



Each calendar database file consists of a fixed header, a set of root node records, a sequence of calendar node records, and a checksum record. In the following, many values are given in hexadecimal, with the 0x prefix prepended.

The header consists of 12 fields totaling 65 bytes:

		8-byte sequence: file format identifier; must be 0x47, 0x54, 0x49, 0x4d, 0x45, 0x48, 0x44, and 0x42 (ASCII representation of 'GTIMEHDB');

		4-byte integer: endian-ness indicator; fixed value 0x01020304; all other 32-bit integers in the file will be in the same byte order;

		4-byte integer: version number; must be 0x00000001 (in file byte order);

		8-byte integer: endian-ness indicator; fixed value 0x0102030405060708; all other 64-bit integers in the file will be in the same byte order;

		8-byte integer: file creation time as POSIX time;

		8-byte integer: first calendar record index; the POSIX time value for the first node in the calendar node section of the file;

		4-byte integer: first calendar record offset; the offset of the start of the calendar node section within the file;

		4-byte integer: calendar record length; the length of each record in the calendar node section of the file;

		1 byte: calendar hash algorithm; the 1-byte hash algorithm code (appendix Hash Functions) for the hash function used by all calendar nodes in this file (they all must use the same algorithm);

		1 byte: flags; must be 0x01;

		14 bytes: reserved for future; all bytes must be 0x00;

		1 byte: CRC8 checksum of all preceding bytes in the header record; this is intended as a short-term protection against accidental errors while the file is being created; checking this may be omitted as the checksum record at the end of the file gives much stronger protection.



The root node section spans the space from the end of the header to the beginning of the calendar node section. It consists of a sequence of root node records followed by a 1-byte CRC8 checksum of all preceding bytes in the section. Each root node record consists of 4 fields:

		4-byte integer: record length; the number of bytes to follow in this record (excluding the length field itself);

		8-byte integer: record index; the POSIX time value for the last calendar node in the complete binary tree whose root this node is;

		1 byte: the 1-byte hash algorithm code for the hash function used in this node;

		variable-length sequence: the hash value in this node (the length is determined by the hash function used; it may also be computed by subtracting 9 from the value of the record length field).



Note that the concatenation of the two last fields in each record yields the DataImprint value for the corresponding node.

The calendar node section spans the space from the end of the root node section to almost the end of the file; it is followed only by a checksum record that has the same size and format as a calendar node record. It consists of a sequence of calendar node records (and no section checksum). Each calendar node record consists of 3 fields:

		4-byte integer: record index offset; this value is to be added to the first calendar record index field from the file header to obtain the POSIX time value for this node;

		variable-length sequence: the hash value in this node (the length is determined by the hash function used which is specified by the calendar hash algorithm field in the file header; it may also be obtained by subtracting 5 from the calendar record length field in the file header);

		1 byte: CRC8 checksum of all preceding bytes in the record.



Again, note that the concatenation of the calendar hash algorithm field from the file header and the hash value field from the record yields the DataImprint value for the corresponding node.

The last record in the file is the cryptographic checksum of the whole file:

		4-byte integer: fixed value 0xffffffff;

		variable-length sequence: the hash value computed by hashing all data preceding the checksum record in the file using the hash function specified in the calendar hash algorithm field in the file header (the length is the same as for the calendar node records);

		1 byte: CRC8 checksum of all preceding bytes in the record.



The calendar database files are named following the pattern

    hashdb-tttttttttttttttt-yyyy-mm-dd-hhmmss.bin

where the fields have the following meaning:

		filename prefix, always hashdb;

		POSIX time value for the first calendar node in the file; 16-digit lower-case hexadecimal number with leading zeroes preserved (but no 0x prefix);

		year, month, and day of the file creation time; month and day are 2-digit decimal numbers with the leading zeroes preserved;

		hour, minute, and second of the file creation time (in UTC); each is 2-digit decimal number with the leading zero preserved;

		filename suffix, always bin.
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Last updated: Fri 06 Mar 2020 14:08:40 UTC

1. Purpose

The purpose of the Evidence Log is to make all collected metadata about the Workflow Execution accessible outside of the Scrive eSign database and thus independently of Scrive. 

2. Evidence Log Components

This Evidence Log is a complete collection of all actions and events that occurred during the Workflow Execution, which have been logged by Scrive eSign. The information included in each log event is the following:

		What occurred

		Who initiated the event

		The time of the event

		The clock error of the time of the event

		The time at which the latest Clock Error Sample was collected



Learn more about clock error and Clock Error Samples in the appendix Evidence of Time.





  

    		Time

    		CES

    		IP address and User-Agent

    		Event

  



  

  

    		2024-09-10 08:03:43.426784 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      31.211.194.133

      

        Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/128.0.0.0 Safari/537.36 Edg/128.0.0.0

      

    

    		

      

        The initiator Carin Keller (CK) initiated the signing workflow and Scrive eSign a) locked the signing workflow from further editing, b) set the signing workflow language to LANG_SV, c) set the signing due date to 2024-12-09 22:59:59 UTC, d) set the time zone to Europe/Stockholm and e) initiated the signing workflow.

      


    

  



  

  

    		2024-09-10 08:03:43.426784 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      

      

        

      

    

    		

      

        Scrive eSign sent an invitation to sign the document via email (Sonya.Trad@norrenergi.se) to Sonya Trad (ST). The invitation included a link that when clicked led to Scrive eSign’s online interface to sign documents. 



      


    

  



  

  

    		2024-09-10 08:03:43.426784 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      

      

        

      

    

    		

      

        Scrive eSign sent an invitation to sign the document via email (jorgen.andersson@jm.se) to Jörgen Andersson (JA). The invitation included a link that when clicked led to Scrive eSign’s online interface to sign documents. 



      


    

  



  

  

    		2024-09-10 08:04:13.614155 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      

      

        

      

    

    		

      

        Scrive eSign’s external email delivery system reported that the invitation to sign the document sent via email to Jörgen Andersson (JA) was delivered.

      


    

  



  

  

    		2024-09-10 08:04:37.624081 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      

      

        

      

    

    		

      

        Scrive eSign’s external email delivery system reported that the invitation to sign the document sent via email to Sonya Trad (ST) was delivered.

      


    

  



  

  

    		2024-09-10 08:04:40.710545 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      83.191.121.47

      

        Mozilla/5.0 (Linux; Android 10; K) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/128.0.0.0 Mobile Safari/537.36

      

    

    		

      

        The party Sonya Trad (ST) opened the document in Scrive eSign’s online interface to sign documents.

      


    

  



  

  

    		2024-09-10 08:05:00.600797 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      83.191.121.47

      

        Mozilla/5.0 (Linux; Android 10; K) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/128.0.0.0 Mobile Safari/537.36

      

    

    		

      

        The signatory Sonya Trad (ST) checked the checkbox "Prisändringsmodell Norrenergi 2025-2027". The text next to the checkbox was "Jag har läst och accepterat innehållet i bilagan Prisändringsmodell Norrenergi 2025-2027.".

      


    

  



  

  

    		2024-09-10 08:05:00.600797 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      83.191.121.47

      

        Mozilla/5.0 (Linux; Android 10; K) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/128.0.0.0 Mobile Safari/537.36

      

    

    		

      

        The signatory Sonya Trad (ST) checked the checkbox "Samrådsmöte 2 presentation ". The text next to the checkbox was "Jag har läst och accepterat innehållet i bilagan Samrådsmöte 2 presentation .".

      


    

  



  

  

    		2024-09-10 08:05:00.600797 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      83.191.121.47

      

        Mozilla/5.0 (Linux; Android 10; K) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/128.0.0.0 Mobile Safari/537.36

      

    

    		

      

        The signatory Sonya Trad (ST) checked the checkbox "Utilifeed x Norrenergi Alternativkostnadskalkyl Samrådsmöte 2". The text next to the checkbox was "Jag har läst och accepterat innehållet i bilagan Utilifeed x Norrenergi Alternativkostnadskalkyl Samrådsmöte 2.".

      


    

  



  

  

    		2024-09-10 08:05:00.600797 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      83.191.121.47

      

        Mozilla/5.0 (Linux; Android 10; K) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/128.0.0.0 Mobile Safari/537.36

      

    

    		

      

        The signatory Sonya Trad (ST) signed the document.

      


    

  



  

  

    		2024-09-10 08:09:43.057368 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      192.71.132.57

      

        Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/128.0.0.0 Safari/537.36 Edg/128.0.0.0

      

    

    		

      

        The party Jörgen Andersson (JA) opened the document in Scrive eSign’s online interface to sign documents.

      


    

  



  

  

    		2024-09-10 08:12:53.607401 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      192.71.132.57

      

        Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/128.0.0.0 Safari/537.36 Edg/128.0.0.0

      

    

    		

      

        The signatory Jörgen Andersson (JA) checked the checkbox "Prisändringsmodell Norrenergi 2025-2027". The text next to the checkbox was "Jag har läst och accepterat innehållet i bilagan Prisändringsmodell Norrenergi 2025-2027.".

      


    

  



  

  

    		2024-09-10 08:12:53.607401 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      192.71.132.57

      

        Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/128.0.0.0 Safari/537.36 Edg/128.0.0.0

      

    

    		

      

        The signatory Jörgen Andersson (JA) checked the checkbox "Samrådsmöte 2 presentation ". The text next to the checkbox was "Jag har läst och accepterat innehållet i bilagan Samrådsmöte 2 presentation .".

      


    

  



  

  

    		2024-09-10 08:12:53.607401 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      192.71.132.57

      

        Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/128.0.0.0 Safari/537.36 Edg/128.0.0.0

      

    

    		

      

        The signatory Jörgen Andersson (JA) checked the checkbox "Utilifeed x Norrenergi Alternativkostnadskalkyl Samrådsmöte 2". The text next to the checkbox was "Jag har läst och accepterat innehållet i bilagan Utilifeed x Norrenergi Alternativkostnadskalkyl Samrådsmöte 2.".

      


    

  



  

  

    		2024-09-10 08:12:53.607401 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      192.71.132.57

      

        Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/128.0.0.0 Safari/537.36 Edg/128.0.0.0

      

    

    		

      

        The signatory Jörgen Andersson (JA) signed the document.

      


    

  



  

  

    		2024-09-10 08:13:40.904778 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      31.211.194.133

      

        Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/128.0.0.0 Safari/537.36 Edg/128.0.0.0

      

    

    		

      

        The party Carin Keller (CK) opened the document in Scrive eSign’s online interface to sign documents.

      


    

  



  

  

    		2024-09-10 08:14:53.709185 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      

      

        

      

    

    		

      

        Scrive eSign’s external email delivery system reported that the invitation to sign the document sent via email to Carin Keller (CK) was delivered.

      


    

  



  

  

    		2024-09-10 08:16:17.416891 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      31.211.194.133

      

        Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/128.0.0.0 Safari/537.36 Edg/128.0.0.0

      

    

    		

      

        The signatory Carin Keller (CK) checked the checkbox "Prisändringsmodell Norrenergi 2025-2027". The text next to the checkbox was "Jag har läst och accepterat innehållet i bilagan Prisändringsmodell Norrenergi 2025-2027.".

      


    

  



  

  

    		2024-09-10 08:16:17.416891 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      31.211.194.133

      

        Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/128.0.0.0 Safari/537.36 Edg/128.0.0.0

      

    

    		

      

        The signatory Carin Keller (CK) checked the checkbox "Samrådsmöte 2 presentation ". The text next to the checkbox was "Jag har läst och accepterat innehållet i bilagan Samrådsmöte 2 presentation .".

      


    

  



  

  

    		2024-09-10 08:16:17.416891 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      31.211.194.133

      

        Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/128.0.0.0 Safari/537.36 Edg/128.0.0.0

      

    

    		

      

        The signatory Carin Keller (CK) checked the checkbox "Utilifeed x Norrenergi Alternativkostnadskalkyl Samrådsmöte 2". The text next to the checkbox was "Jag har läst och accepterat innehållet i bilagan Utilifeed x Norrenergi Alternativkostnadskalkyl Samrådsmöte 2.".

      


    

  



  

  

    		2024-09-10 08:16:17.416891 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      31.211.194.133

      

        Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/128.0.0.0 Safari/537.36 Edg/128.0.0.0

      

    

    		

      

        The signatory Carin Keller (CK) signed the document.

      


    

  



  

  

    		2024-09-10 08:16:17.416891 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      

      

        

      

    

    		

      

        Scrive eSign locked the document from further modifications by the parties.

      


    

  



  

  

    		2024-09-10 08:16:17.994149 UTC ±2 ms

    		2024-09-10 07:52:20.438202 UTC

    		

      

      

        

      

    

    		

      

        Scrive eSign prepared the final PDF, including evidence collected by Scrive eSign, before sealing with a digital signature.
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1. Purpose

The purpose of this document is to explain how Scrive eSign measures time and provide a mathematical algorithm by which it is possible to calculate the probability of the error of the time stamps recorded by Scrive eSign.

2. Time measurement process

This section explains the NTP (Network Time Protocol) configurations of the systems involved with time measurement of Scrive eSign.

2.1 The hypervisor

Amazon, which Scrive eSign uses as hosting provider, use Xen or KVM depending on the generation of the virtual machine, for virtualisation. The default configuration is that all VM hosts are time synced using a clustered public pool of NTP servers. Scrive eSign does not use this mechanism.

2.2 Time synchronisation

Scrive eSign relies on NTP running on the virtual machine guests to get coordinated time from an NTP source. Scrive eSign does not use the time provided by the hypervisor hosts hosting the virtual machines, i.e. Amazon. This will help mitigate factors like load on the hypervisors or virtual machine guests affecting clock accuracy. This NTP synchronisation will override the clock synchronisation from the VM hosts’ clocks.

3. Configuration of hardware and services

This section describes the time/NTP and monitoring configuration of the application servers that run the Scrive eSign service.

3.1 Boot Time

The guest virtual machine behavior for the database server is as follows:

		On boot the virtual machine guest clock is set from the VM host

		ntp-date is run once from an init script

		ntpd is then run from another init script, which runs continuously



The behavior on the application server is the same with the exception of the ntpdate step which is not present on this system. It is worth noting that entries in procfs are not available for querying the configuration of the kernel with regards to Xen/clock configuration.

3.2 NTP Configuration

Logging that traces accuracy and time synchronisation is configured to use local NTP servers in the Scrive environment, which in turn acts as a proxy for the NTP server pool below that follows UTC(SP), i.e. official Swedish time:

		ntp1.sth.netnod.se

		ntp2.sth.netnod.se

		ntp1.gbg.netnod.se

		ntp2.gbg.netnod.se

		ntp1.mmo.netnod.se

		ntp2.mmo.netnod.se



3.3 Monitoring

Scrive eSign service has a monitoring system (Nagios) that monitors various aspects of the NTP statistics and keeps historic logs. It informs of problems with NTP server connectivity, jitter and offset, immediately regardless of what time of day it is.

3.4 Time scale

The NTP configuration together with the logging implies that we are following UTC(SP), and all timestamps are because of this traceable to this time scale.

4. Calculation of the probability of the clock error

This section describes how to calculate the probability of the clock error of the Scrive eSign timestamps.

4.1 Clock error samples

Once per hour Scrive eSign uses the NTP protocol to check the difference between the Scrive eSign server clock and UTC(SP). This check is performed directly against servers in the NTP server pool listed in Section 3.2. Each check results in one clock error sample (hereinafter “Clock Error Samples”), which is assumed to accurately reflect the actual clock error.

4.2 Clock error algorithm

The calculation of the probability of the clock error can be done by inserting the Clock Error Samples into the algorithm below. We assume that the samples follow a normal distribution.

		Let [image: 1.png]





 be a set of the clock error samples (in seconds). Let [image: 2.png]m = min(.S)
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 be the random variable representing the clock error with parameters estimated using data set [image: CodeCogsEqn.png]
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 be the the empirical distribution function.
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 be the size of discretized value space, [image: 10.png]
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 be the discretized value space, [image: 12.png]Dy = {(v, Fslv)) :v €V}






 be the set of data points representing empirical distribution function, [image: 13.png]Doy ={(v.P(E<v)):velV}






 be the set of data points representing cumulative distribution function of the random variable estimating the clock error.

		Plot the data in [image: 14.png]Demp






 and [image: 15.png]1.






 to assess the accuracy of the estimation.
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 is the estimated probability that the clock error is smaller than [image: 17.png]





 seconds.



4.3 Clock error samples and evidence of normal distribution

The last 1000 Clock Error Samples are inserted into this document in section 5. These Clock Error Samples can be used as input data to the algorithm in 4.2 to provide evidence of normal distribution and to calculate the probability of the clock error of the Scrive eSign time stamps. From the Clock Error Samples one can derive the parameters (mean and variance) for a normal distribution. One can also calculate the difference between this estimated distribution and the empirical data given by the Clock Error Samples themselves. You can see cumulative distribution functions (cdf) for the estimates and the empirical data and on top of that the difference between the empirical and estimated errors in the graph below. This graph also allow us to visually estimate the probability of a specific maximum error.




Gnuplot
Produced by GNUPLOT 5.4 patchlevel 2 
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4.4 Input parameters

Based on the Clock Error Samples in section 5 it is possible to calculate the variables that define the normal distribution (mean and standard deviation). Scrive eSign has automatically calculated these variables as per the below:

		mean: 0.09 ms

		standard deviation: 1.59 ms



4.5 Probability of the clock error

By using the algorithm and the Clock Error Samples Scrive eSign calculated the following probabilities of the clock error ‘e’:

		|e| < 2.5 ms: ≈88.337%

		|e| < 5 ms: ≈99.830%

		|e| < 10 ms: ≈100.000%



5. Clock Error Samples

The following are the clock error samples collected between 2024-07-30 16:13:37.114493 UTC and 2024-09-10 07:52:20.438202 UTC:







  		Time collected

  		Clock offset







  

    		2024-07-30 16:13:37.114493

    		-1.0 ms

  





  

    		2024-07-30 17:13:38.682128

    		-1.2 ms

  





  

    		2024-07-30 18:13:41.389999

    		-0.8 ms

  





  

    		2024-07-30 19:13:42.976425

    		-0.2 ms

  





  

    		2024-07-30 20:13:44.746357

    		-0.8 ms

  





  

    		2024-07-30 21:13:46.784429

    		-0.7 ms

  





  

    		2024-07-30 22:13:50.747799

    		-0.6 ms

  





  

    		2024-07-30 23:13:52.986847

    		-0.9 ms

  





  

    		2024-07-31 00:13:55.94764

    		1.4 ms

  





  

    		2024-07-31 01:13:59.2204

    		-0.8 ms

  





  

    		2024-07-31 02:14:01.910109

    		0.0 ms

  





  

    		2024-07-31 03:14:04.334109

    		0.0 ms

  





  

    		2024-07-31 04:14:07.562885

    		1.4 ms

  





  

    		2024-07-31 05:14:10.58249

    		-1.0 ms

  





  

    		2024-07-31 06:14:12.811039

    		-1.0 ms

  





  

    		2024-07-31 07:14:14.745882

    		1.1 ms

  





  

    		2024-07-31 08:14:16.794577

    		1.5 ms

  





  

    		2024-07-31 09:14:18.372832

    		-3.0 ms

  





  

    		2024-07-31 10:14:21.53862

    		-0.1 ms

  





  

    		2024-07-31 11:14:23.200859

    		-1.4 ms

  





  

    		2024-07-31 12:14:24.840328

    		-1.8 ms

  





  

    		2024-07-31 13:14:27.532128

    		1.7 ms

  





  

    		2024-07-31 14:14:29.548984

    		2.6 ms

  





  

    		2024-07-31 15:14:31.392567

    		1.1 ms

  





  

    		2024-07-31 16:14:33.257958

    		-2.1 ms

  





  

    		2024-07-31 17:14:34.836587

    		-0.6 ms

  





  

    		2024-07-31 18:14:38.039424

    		-0.3 ms

  





  

    		2024-07-31 19:14:39.770461

    		-2.4 ms

  





  

    		2024-07-31 20:14:42.229526

    		-8.7 ms

  





  

    		2024-07-31 21:14:43.991525

    		-3.0 ms

  





  

    		2024-07-31 22:14:45.499727

    		-1.9 ms

  





  

    		2024-07-31 23:14:47.548144

    		-1.8 ms

  





  

    		2024-08-01 00:14:49.395967

    		0.8 ms

  





  

    		2024-08-01 01:14:50.993883

    		1.1 ms

  





  

    		2024-08-01 02:14:54.198589

    		-1.1 ms

  





  

    		2024-08-01 03:14:56.44079

    		-1.0 ms

  





  

    		2024-08-01 04:14:58.720808

    		2.4 ms

  





  

    		2024-08-01 05:15:00.858273

    		-0.1 ms

  





  

    		2024-08-01 06:15:04.603059

    		-1.3 ms

  





  

    		2024-08-01 07:15:07.553359

    		1.4 ms

  





  

    		2024-08-01 08:15:09.342287

    		2.7 ms

  





  

    		2024-08-01 09:15:11.523385

    		1.2 ms

  





  

    		2024-08-01 10:15:13.448983

    		1.9 ms

  





  

    		2024-08-01 11:15:15.062588

    		-0.2 ms

  





  

    		2024-08-01 12:15:17.1205

    		1.8 ms

  





  

    		2024-08-01 13:15:19.825109

    		-0.5 ms

  





  

    		2024-08-01 14:15:23.082765

    		1.5 ms

  





  

    		2024-08-01 15:15:25.187482

    		-1.5 ms

  





  

    		2024-08-01 16:15:28.964404

    		-0.4 ms

  





  

    		2024-08-01 17:15:31.257253

    		-1.3 ms

  





  

    		2024-08-01 18:15:33.061185

    		-1.7 ms

  





  

    		2024-08-01 19:15:37.518521

    		0.3 ms

  





  

    		2024-08-01 20:15:39.224964

    		-1.5 ms

  





  

    		2024-08-01 21:15:40.880097

    		-2.0 ms

  





  

    		2024-08-01 22:15:42.567549

    		-3.0 ms

  





  

    		2024-08-01 23:15:44.311635

    		-1.0 ms

  





  

    		2024-08-02 00:15:46.666747

    		-2.5 ms

  





  

    		2024-08-02 01:15:49.61357

    		-0.6 ms

  





  

    		2024-08-02 02:15:51.424452

    		-0.5 ms

  





  

    		2024-08-02 03:15:53.486581

    		1.0 ms

  





  

    		2024-08-02 04:15:56.135264

    		1.9 ms

  





  

    		2024-08-02 05:15:58.010795

    		1.0 ms

  





  

    		2024-08-02 06:16:00.529685

    		0.0 ms

  





  

    		2024-08-02 07:16:03.211927

    		-0.9 ms

  





  

    		2024-08-02 08:16:05.210722

    		2.6 ms

  





  

    		2024-08-02 09:16:07.075778

    		-0.2 ms

  





  

    		2024-08-02 10:16:09.323197

    		0.8 ms

  





  

    		2024-08-02 11:16:10.864213

    		-1.9 ms

  





  

    		2024-08-02 12:16:12.616527

    		0.5 ms

  





  

    		2024-08-02 13:16:14.669346

    		-2.0 ms

  





  

    		2024-08-02 14:16:16.815625

    		0.4 ms

  





  

    		2024-08-02 15:16:19.946304

    		0.6 ms

  





  

    		2024-08-02 16:16:22.57973

    		-1.6 ms

  





  

    		2024-08-02 17:16:24.283095

    		-1.0 ms

  





  

    		2024-08-02 18:16:25.922829

    		1.1 ms

  





  

    		2024-08-02 19:16:28.898862

    		-0.2 ms

  





  

    		2024-08-02 20:16:31.705628

    		-4.2 ms

  





  

    		2024-08-02 21:16:34.448193

    		-3.7 ms

  





  

    		2024-08-02 22:16:36.269521

    		0.0 ms

  





  

    		2024-08-02 23:16:37.935305

    		2.0 ms

  





  

    		2024-08-03 00:16:41.350607

    		1.6 ms

  





  

    		2024-08-03 01:16:44.801114

    		0.0 ms

  





  

    		2024-08-03 02:16:46.829

    		-1.1 ms

  





  

    		2024-08-03 03:16:49.440109

    		-0.8 ms

  





  

    		2024-08-03 04:16:52.482777

    		1.6 ms

  





  

    		2024-08-03 05:16:55.403223

    		0.6 ms

  





  

    		2024-08-03 06:16:57.726517

    		-0.7 ms

  





  

    		2024-08-03 07:16:59.537306

    		0.2 ms

  





  

    		2024-08-03 08:17:01.58262

    		0.6 ms

  





  

    		2024-08-03 09:17:03.496972

    		0.9 ms

  





  

    		2024-08-03 10:17:05.029346

    		0.5 ms

  





  

    		2024-08-03 11:17:06.980898

    		1.2 ms

  





  

    		2024-08-03 12:17:08.594744

    		2.2 ms

  





  

    		2024-08-03 13:17:10.171513

    		-1.2 ms

  





  

    		2024-08-03 14:17:11.898015

    		-2.3 ms

  





  

    		2024-08-03 15:17:13.416801

    		0.9 ms

  





  

    		2024-08-03 16:17:15.318684

    		0.5 ms

  





  

    		2024-08-03 17:17:17.821121

    		0.5 ms

  





  

    		2024-08-03 18:17:20.476011

    		-1.6 ms

  





  

    		2024-08-03 19:17:22.251794

    		0.0 ms

  





  

    		2024-08-03 20:17:24.283798

    		-1.5 ms

  





  

    		2024-08-03 21:17:26.523692

    		0.5 ms

  





  

    		2024-08-03 22:17:28.874092

    		0.7 ms

  





  

    		2024-08-03 23:17:31.69468

    		-1.9 ms

  





  

    		2024-08-04 00:17:34.270005

    		1.9 ms

  





  

    		2024-08-04 01:17:36.526428

    		-0.7 ms

  





  

    		2024-08-04 02:17:39.657781

    		-0.4 ms

  





  

    		2024-08-04 03:17:42.531142

    		0.3 ms

  





  

    		2024-08-04 04:17:44.260115

    		-0.8 ms

  





  

    		2024-08-04 05:17:47.934766

    		1.1 ms

  





  

    		2024-08-04 06:17:50.26229

    		0.2 ms

  





  

    		2024-08-04 07:17:51.824286

    		2.3 ms

  





  

    		2024-08-04 08:17:53.814631

    		-1.1 ms

  





  

    		2024-08-04 09:17:55.613213

    		0.3 ms

  





  

    		2024-08-04 10:17:57.637856

    		2.5 ms

  





  

    		2024-08-04 11:17:59.36608

    		1.8 ms

  





  

    		2024-08-04 12:18:02.095711

    		3.9 ms

  





  

    		2024-08-04 13:18:04.277467

    		0.7 ms

  





  

    		2024-08-04 14:18:06.76826

    		0.8 ms

  





  

    		2024-08-04 15:18:08.241957

    		0.2 ms

  





  

    		2024-08-04 16:18:10.738029

    		1.6 ms

  





  

    		2024-08-04 17:18:12.448355

    		2.3 ms

  





  

    		2024-08-04 18:18:16.717589

    		3.6 ms

  





  

    		2024-08-04 19:18:20.564175

    		2.3 ms

  





  

    		2024-08-04 20:18:23.12428

    		-1.0 ms

  





  

    		2024-08-04 21:18:24.623888

    		1.9 ms

  





  

    		2024-08-04 22:18:26.256395

    		0.9 ms

  





  

    		2024-08-04 23:18:30.297553

    		-1.4 ms

  





  

    		2024-08-05 00:18:33.366945

    		0.6 ms

  





  

    		2024-08-05 01:18:35.073052

    		-1.2 ms

  





  

    		2024-08-05 02:18:37.465498

    		-2.8 ms

  





  

    		2024-08-05 03:18:41.352979

    		-0.1 ms

  





  

    		2024-08-05 04:18:43.205754

    		0.6 ms

  





  

    		2024-08-05 05:18:46.898431

    		0.5 ms

  





  

    		2024-08-05 06:18:50.385151

    		0.9 ms

  





  

    		2024-08-05 07:18:52.275669

    		-0.3 ms

  





  

    		2024-08-05 08:18:54.290719

    		1.6 ms

  





  

    		2024-08-05 09:18:57.393983

    		1.0 ms

  





  

    		2024-08-05 10:18:59.442579

    		1.4 ms

  





  

    		2024-08-05 11:19:02.111107

    		-0.3 ms

  





  

    		2024-08-05 12:19:04.001483

    		-2.2 ms

  





  

    		2024-08-05 13:19:06.955825

    		-0.4 ms

  





  

    		2024-08-05 14:19:08.485359

    		-0.2 ms

  





  

    		2024-08-05 15:19:10.291287

    		0.2 ms

  





  

    		2024-08-05 16:19:11.989189

    		0.0 ms

  





  

    		2024-08-05 17:19:15.15724

    		0.1 ms

  





  

    		2024-08-05 18:19:19.423314

    		1.4 ms

  





  

    		2024-08-05 19:19:22.790614

    		-3.5 ms

  





  

    		2024-08-05 20:19:24.969782

    		-2.4 ms

  





  

    		2024-08-05 21:19:26.905947

    		0.4 ms

  





  

    		2024-08-05 22:19:30.203977

    		-2.2 ms

  





  

    		2024-08-05 23:19:33.509308

    		-1.9 ms

  





  

    		2024-08-06 00:19:36.039886

    		0.0 ms

  





  

    		2024-08-06 01:19:37.703813

    		-1.9 ms

  





  

    		2024-08-06 02:19:39.660641

    		0.2 ms

  





  

    		2024-08-06 03:19:41.290913

    		1.5 ms

  





  

    		2024-08-06 04:19:44.126815

    		4.3 ms

  





  

    		2024-08-06 05:19:45.808175

    		3.2 ms

  





  

    		2024-08-06 06:19:47.894452

    		0.2 ms

  





  

    		2024-08-06 07:19:50.753494

    		0.9 ms

  





  

    		2024-08-06 08:19:52.672595

    		1.4 ms

  





  

    		2024-08-06 09:19:54.632788

    		3.4 ms

  





  

    		2024-08-06 10:19:56.578044

    		-0.6 ms

  





  

    		2024-08-06 11:19:58.338709

    		0.3 ms

  





  

    		2024-08-06 12:20:00.341767

    		-0.2 ms

  





  

    		2024-08-06 13:20:01.832932

    		-0.2 ms

  





  

    		2024-08-06 14:20:03.497197

    		-0.9 ms

  





  

    		2024-08-06 15:20:05.374947

    		2.1 ms

  





  

    		2024-08-06 16:20:07.465376

    		1.5 ms

  





  

    		2024-08-06 17:20:09.1732

    		-1.5 ms

  





  

    		2024-08-06 18:20:10.822685

    		1.8 ms

  





  

    		2024-08-06 19:20:12.497765

    		-2.4 ms

  





  

    		2024-08-06 20:20:14.456348

    		0.6 ms

  





  

    		2024-08-06 21:20:16.006776

    		-1.0 ms

  





  

    		2024-08-06 22:20:19.152075

    		1.5 ms

  





  

    		2024-08-06 23:20:21.12091

    		-1.1 ms

  





  

    		2024-08-07 00:20:22.972837

    		-0.6 ms

  





  

    		2024-08-07 01:20:24.577514

    		0.3 ms

  





  

    		2024-08-07 02:20:26.315661

    		-0.5 ms

  





  

    		2024-08-07 03:20:28.115773

    		-0.9 ms

  





  

    		2024-08-07 04:20:29.842587

    		-0.9 ms

  





  

    		2024-08-07 05:20:33.79708

    		-1.7 ms

  





  

    		2024-08-07 06:20:35.716238

    		1.5 ms

  





  

    		2024-08-07 07:20:37.455305

    		-0.2 ms

  





  

    		2024-08-07 08:20:39.19895

    		-1.9 ms

  





  

    		2024-08-07 09:20:40.837804

    		-2.0 ms

  





  

    		2024-08-07 10:20:42.837775

    		-0.4 ms

  





  

    		2024-08-07 11:20:44.533897

    		1.3 ms

  





  

    		2024-08-07 12:20:46.582743

    		-1.3 ms

  





  

    		2024-08-07 13:20:49.04909

    		0.7 ms

  





  

    		2024-08-07 14:20:50.565089

    		1.9 ms

  





  

    		2024-08-07 15:20:52.236378

    		0.3 ms

  





  

    		2024-08-07 16:20:54.358153

    		-4.9 ms

  





  

    		2024-08-07 17:20:56.152092

    		-1.4 ms

  





  

    		2024-08-07 18:20:57.889363

    		-3.5 ms

  





  

    		2024-08-07 19:20:59.599664

    		-0.7 ms

  





  

    		2024-08-07 20:21:03.822713

    		-1.7 ms

  





  

    		2024-08-07 21:21:07.109785

    		0.0 ms

  





  

    		2024-08-07 22:21:08.913371

    		0.3 ms

  





  

    		2024-08-07 23:21:11.218806

    		-1.3 ms

  





  

    		2024-08-08 00:21:13.701264

    		1.0 ms

  





  

    		2024-08-08 01:21:15.569823

    		-2.2 ms

  





  

    		2024-08-08 02:21:18.95872

    		1.4 ms

  





  

    		2024-08-08 03:21:22.161132

    		-0.8 ms

  





  

    		2024-08-08 04:21:24.553147

    		0.0 ms

  





  

    		2024-08-08 05:21:26.204211

    		1.5 ms

  





  

    		2024-08-08 06:21:27.822826

    		0.2 ms

  





  

    		2024-08-08 07:21:30.521948

    		0.5 ms

  





  

    		2024-08-08 08:21:32.832987

    		2.5 ms

  





  

    		2024-08-08 09:21:34.48936

    		0.0 ms

  





  

    		2024-08-08 10:21:36.174322

    		1.4 ms

  





  

    		2024-08-08 11:21:38.562716

    		0.9 ms

  





  

    		2024-08-08 12:21:40.755354

    		2.2 ms

  





  

    		2024-08-08 13:21:42.457314

    		-0.8 ms

  





  

    		2024-08-08 14:21:44.248873

    		-0.1 ms

  





  

    		2024-08-08 15:21:47.306993

    		-2.6 ms

  





  

    		2024-08-08 16:21:51.22384

    		0.0 ms

  





  

    		2024-08-08 17:21:54.481201

    		-0.8 ms

  





  

    		2024-08-08 18:21:56.415444

    		0.1 ms

  





  

    		2024-08-08 19:21:58.54035

    		0.1 ms

  





  

    		2024-08-08 20:22:00.719797

    		-1.4 ms

  





  

    		2024-08-08 21:22:02.738129

    		-1.7 ms

  





  

    		2024-08-08 22:22:05.157298

    		-2.7 ms

  





  

    		2024-08-08 23:22:07.640554

    		-4.3 ms

  





  

    		2024-08-09 00:22:10.124411

    		-3.0 ms

  





  

    		2024-08-09 01:22:12.944207

    		-0.9 ms

  





  

    		2024-08-09 02:22:15.20561

    		1.0 ms

  





  

    		2024-08-09 03:22:17.08556

    		-1.7 ms

  





  

    		2024-08-09 04:22:18.680923

    		0.1 ms

  





  

    		2024-08-09 05:22:21.491757

    		0.2 ms

  





  

    		2024-08-09 06:22:23.677754

    		2.2 ms

  





  

    		2024-08-09 07:22:25.349558

    		2.1 ms

  





  

    		2024-08-09 08:22:26.877838

    		1.6 ms

  





  

    		2024-08-09 09:22:28.508433

    		-1.0 ms

  





  

    		2024-08-09 10:22:30.282987

    		0.8 ms

  





  

    		2024-08-09 11:22:32.381652

    		0.8 ms

  





  

    		2024-08-09 12:22:33.999829

    		-1.8 ms

  





  

    		2024-08-09 13:22:36.312519

    		-0.7 ms

  





  

    		2024-08-09 14:22:37.885906

    		0.4 ms

  





  

    		2024-08-09 15:22:39.429295

    		2.4 ms

  





  

    		2024-08-09 16:22:42.257473

    		2.2 ms

  





  

    		2024-08-09 17:22:45.120302

    		-1.4 ms

  





  

    		2024-08-09 18:22:47.257083

    		-1.4 ms

  





  

    		2024-08-09 19:22:55.338023

    		-1.9 ms

  





  

    		2024-08-09 20:22:57.741625

    		-2.2 ms

  





  

    		2024-08-09 21:23:00.735708

    		-2.6 ms

  





  

    		2024-08-09 22:23:03.711148

    		1.0 ms

  





  

    		2024-08-09 23:23:06.563391

    		-0.9 ms

  





  

    		2024-08-10 00:23:09.538427

    		2.1 ms

  





  

    		2024-08-10 01:23:12.338814

    		1.4 ms

  





  

    		2024-08-10 02:23:14.673433

    		-1.0 ms

  





  

    		2024-08-10 03:23:16.919263

    		-0.1 ms

  





  

    		2024-08-10 04:23:19.447601

    		0.2 ms

  





  

    		2024-08-10 05:23:23.230796

    		-1.0 ms

  





  

    		2024-08-10 06:23:25.647459

    		1.0 ms

  





  

    		2024-08-10 07:23:28.28742

    		-3.2 ms

  





  

    		2024-08-10 08:23:29.903354

    		-0.4 ms

  





  

    		2024-08-10 09:23:32.936041

    		1.0 ms

  





  

    		2024-08-10 10:23:34.490416

    		-1.3 ms

  





  

    		2024-08-10 11:23:36.048287

    		5.9 ms

  





  

    		2024-08-10 12:23:37.754978

    		-5.0 ms

  





  

    		2024-08-10 13:23:39.33152

    		-0.5 ms

  





  

    		2024-08-10 14:23:42.162764

    		-0.8 ms

  





  

    		2024-08-10 15:23:44.214267

    		-1.6 ms

  





  

    		2024-08-10 16:23:47.614703

    		0.0 ms

  





  

    		2024-08-10 17:23:51.09815

    		0.0 ms

  





  

    		2024-08-10 18:23:55.308061

    		0.7 ms

  





  

    		2024-08-10 19:23:58.937763

    		-1.5 ms

  





  

    		2024-08-10 20:24:00.75627

    		-1.3 ms

  





  

    		2024-08-10 21:24:04.725713

    		0.4 ms

  





  

    		2024-08-10 22:24:08.97

    		-1.0 ms

  





  

    		2024-08-10 23:24:12.630481

    		0.0 ms

  





  

    		2024-08-11 00:24:14.416694

    		1.0 ms

  





  

    		2024-08-11 01:24:16.674808

    		-1.2 ms

  





  

    		2024-08-11 02:24:19.231815

    		-0.6 ms

  





  

    		2024-08-11 03:24:21.140731

    		0.9 ms

  





  

    		2024-08-11 04:24:22.68258

    		-1.1 ms

  





  

    		2024-08-11 05:24:26.257845

    		1.2 ms

  





  

    		2024-08-11 06:24:28.324733

    		-1.1 ms

  





  

    		2024-08-11 07:24:30.046259

    		3.1 ms

  





  

    		2024-08-11 08:24:32.462325

    		2.6 ms

  





  

    		2024-08-11 09:24:35.075886

    		2.1 ms

  





  

    		2024-08-11 10:24:37.729147

    		-0.2 ms

  





  

    		2024-08-11 11:24:41.165348

    		0.3 ms

  





  

    		2024-08-11 12:24:42.867208

    		1.9 ms

  





  

    		2024-08-11 13:24:44.767818

    		-0.5 ms

  





  

    		2024-08-11 14:24:46.421328

    		-1.4 ms

  





  

    		2024-08-11 15:24:49.416607

    		2.1 ms

  





  

    		2024-08-11 16:24:53.040352

    		1.2 ms

  





  

    		2024-08-11 17:24:55.12468

    		-0.2 ms

  





  

    		2024-08-11 18:24:58.014209

    		0.3 ms

  





  

    		2024-08-11 19:25:00.115632

    		0.5 ms

  





  

    		2024-08-11 20:25:03.549029

    		-2.3 ms

  





  

    		2024-08-11 21:25:07.066134

    		0.7 ms

  





  

    		2024-08-11 22:25:09.393556

    		0.3 ms

  





  

    		2024-08-11 23:25:11.360826

    		-1.1 ms

  





  

    		2024-08-12 00:25:13.113521

    		-0.2 ms

  





  

    		2024-08-12 01:25:14.811272

    		-1.0 ms

  





  

    		2024-08-12 02:25:17.295658

    		-0.5 ms

  





  

    		2024-08-12 03:25:20.852414

    		0.8 ms

  





  

    		2024-08-12 04:25:22.55744

    		2.2 ms

  





  

    		2024-08-12 05:25:24.637647

    		-1.0 ms

  





  

    		2024-08-12 06:25:29.009132

    		-0.4 ms

  





  

    		2024-08-12 07:25:33.496962

    		2.3 ms

  





  

    		2024-08-12 08:25:35.5283

    		1.4 ms

  





  

    		2024-08-12 09:25:38.209073

    		0.3 ms

  





  

    		2024-08-12 10:25:40.577599

    		-0.2 ms

  





  

    		2024-08-12 11:25:42.921092

    		-1.5 ms

  





  

    		2024-08-12 12:25:45.578525

    		-1.2 ms

  





  

    		2024-08-12 13:25:47.604103

    		1.5 ms

  





  

    		2024-08-12 14:25:49.70477

    		1.4 ms

  





  

    		2024-08-12 15:25:51.757715

    		-0.8 ms

  





  

    		2024-08-12 16:25:55.885907

    		-1.3 ms

  





  

    		2024-08-12 17:25:57.519447

    		-0.7 ms

  





  

    		2024-08-12 18:25:59.845761

    		-1.2 ms

  





  

    		2024-08-12 19:26:02.05673

    		-0.1 ms

  





  

    		2024-08-12 20:26:05.263559

    		-0.7 ms

  





  

    		2024-08-12 21:26:07.714575

    		-0.2 ms

  





  

    		2024-08-12 22:26:09.86714

    		-0.9 ms

  





  

    		2024-08-12 23:26:12.302642

    		-0.4 ms

  





  

    		2024-08-13 00:26:15.489637

    		1.5 ms

  





  

    		2024-08-13 01:26:17.816742

    		-0.1 ms

  





  

    		2024-08-13 02:26:20.263885

    		1.4 ms

  





  

    		2024-08-13 03:26:23.787167

    		2.4 ms

  





  

    		2024-08-13 04:26:26.686859

    		2.3 ms

  





  

    		2024-08-13 05:26:29.237411

    		-0.1 ms

  





  

    		2024-08-13 06:26:31.930668

    		-0.7 ms

  





  

    		2024-08-13 07:26:34.705162

    		2.8 ms

  





  

    		2024-08-13 08:26:36.897317

    		2.1 ms

  





  

    		2024-08-13 09:26:39.387722

    		2.6 ms

  





  

    		2024-08-13 10:26:41.027587

    		-2.3 ms

  





  

    		2024-08-13 11:26:43.065487

    		-9.1 ms

  





  

    		2024-08-13 12:26:44.776464

    		-2.5 ms

  





  

    		2024-08-13 13:26:46.359928

    		1.7 ms

  





  

    		2024-08-13 14:26:48.19969

    		-0.9 ms

  





  

    		2024-08-13 15:26:50.015618

    		-2.0 ms

  





  

    		2024-08-13 16:26:51.967484

    		-1.2 ms

  





  

    		2024-08-13 17:26:53.702583

    		-0.8 ms

  





  

    		2024-08-13 18:26:56.05646

    		-3.4 ms

  





  

    		2024-08-13 19:26:58.824927

    		-3.2 ms

  





  

    		2024-08-13 20:27:00.890839

    		-0.8 ms

  





  

    		2024-08-13 21:27:04.391476

    		-0.3 ms

  





  

    		2024-08-13 22:27:06.148523

    		0.9 ms

  





  

    		2024-08-13 23:27:10.021203

    		-0.4 ms

  





  

    		2024-08-14 00:27:11.998525

    		0.3 ms

  





  

    		2024-08-14 01:27:14.605112

    		-0.4 ms

  





  

    		2024-08-14 02:27:16.437061

    		-2.3 ms

  





  

    		2024-08-14 03:27:18.039315

    		-2.8 ms

  





  

    		2024-08-14 04:27:20.043808

    		0.7 ms

  





  

    		2024-08-14 05:27:22.33728

    		0.8 ms

  





  

    		2024-08-14 06:27:24.216788

    		1.7 ms

  





  

    		2024-08-14 07:27:26.726236

    		3.4 ms

  





  

    		2024-08-14 08:27:28.964946

    		1.3 ms

  





  

    		2024-08-14 09:27:30.911327

    		3.0 ms

  





  

    		2024-08-14 10:27:32.596987

    		0.9 ms

  





  

    		2024-08-14 11:27:34.344343

    		-1.2 ms

  





  

    		2024-08-14 12:27:36.12552

    		1.0 ms

  





  

    		2024-08-14 13:27:39.047461

    		0.6 ms

  





  

    		2024-08-14 14:27:40.580214

    		-0.9 ms

  





  

    		2024-08-14 15:27:42.396672

    		1.2 ms

  





  

    		2024-08-14 16:27:44.214103

    		0.3 ms

  





  

    		2024-08-14 17:27:47.525224

    		0.4 ms

  





  

    		2024-08-14 18:27:51.022012

    		-1.8 ms

  





  

    		2024-08-14 19:27:52.993867

    		0.1 ms

  





  

    		2024-08-14 20:27:55.154895

    		1.6 ms

  





  

    		2024-08-14 21:27:57.142309

    		-2.2 ms

  





  

    		2024-08-14 22:27:58.903866

    		-0.2 ms

  





  

    		2024-08-14 23:28:01.630249

    		-1.3 ms

  





  

    		2024-08-15 00:28:03.391385

    		1.1 ms

  





  

    		2024-08-15 01:28:05.449493

    		-0.1 ms

  





  

    		2024-08-15 02:28:07.728954

    		-0.5 ms

  





  

    		2024-08-15 03:28:09.670102

    		1.6 ms

  





  

    		2024-08-15 04:28:12.392023

    		3.1 ms

  





  

    		2024-08-15 05:28:15.849003

    		0.2 ms

  





  

    		2024-08-15 06:28:17.78785

    		2.2 ms

  





  

    		2024-08-15 07:28:19.557569

    		0.6 ms

  





  

    		2024-08-15 08:28:21.636246

    		1.0 ms

  





  

    		2024-08-15 09:28:24.12503

    		-1.8 ms

  





  

    		2024-08-15 10:28:25.859855

    		-0.9 ms

  





  

    		2024-08-15 11:28:29.702411

    		0.7 ms

  





  

    		2024-08-15 12:28:33.257171

    		2.0 ms

  





  

    		2024-08-15 13:28:34.91392

    		-2.4 ms

  





  

    		2024-08-15 14:28:36.972232

    		-1.2 ms

  





  

    		2024-08-15 15:28:38.859785

    		1.0 ms

  





  

    		2024-08-15 16:28:40.769715

    		-1.9 ms

  





  

    		2024-08-15 17:28:44.742589

    		-0.7 ms

  





  

    		2024-08-15 18:28:46.916521

    		0.2 ms

  





  

    		2024-08-15 19:28:50.462122

    		-1.1 ms

  





  

    		2024-08-15 20:28:53.170205

    		0.4 ms

  





  

    		2024-08-15 21:28:56.859318

    		0.1 ms

  





  

    		2024-08-15 22:28:58.762419

    		0.7 ms

  





  

    		2024-08-15 23:29:00.9096

    		-1.2 ms

  





  

    		2024-08-16 00:29:03.391833

    		-0.8 ms

  





  

    		2024-08-16 01:29:06.114372

    		0.6 ms

  





  

    		2024-08-16 02:29:08.520082

    		-1.8 ms

  





  

    		2024-08-16 03:29:11.412216

    		-0.9 ms

  





  

    		2024-08-16 04:29:13.129339

    		0.0 ms

  





  

    		2024-08-16 05:29:15.228098

    		-0.8 ms

  





  

    		2024-08-16 06:29:17.03108

    		-1.2 ms

  





  

    		2024-08-16 07:29:18.905501

    		2.8 ms

  





  

    		2024-08-16 08:29:20.343511

    		-0.8 ms

  





  

    		2024-08-16 09:29:21.809383

    		0.8 ms

  





  

    		2024-08-16 10:29:24.189956

    		-0.6 ms

  





  

    		2024-08-16 11:29:25.905922

    		1.8 ms

  





  

    		2024-08-16 12:29:27.621788

    		-1.4 ms

  





  

    		2024-08-16 13:29:30.095977

    		-1.4 ms

  





  

    		2024-08-16 14:29:32.780896

    		-0.1 ms

  





  

    		2024-08-16 15:29:34.519346

    		2.5 ms

  





  

    		2024-08-16 16:29:37.783883

    		1.4 ms

  





  

    		2024-08-16 17:29:39.172432

    		1.1 ms

  





  

    		2024-08-16 18:29:40.573761

    		-0.4 ms

  





  

    		2024-08-16 19:29:42.15876

    		-0.8 ms

  





  

    		2024-08-16 20:29:43.694184

    		-1.9 ms

  





  

    		2024-08-16 21:29:47.670932

    		-1.4 ms

  





  

    		2024-08-16 22:29:50.427327

    		1.5 ms

  





  

    		2024-08-16 23:29:53.182025

    		1.2 ms

  





  

    		2024-08-17 00:29:55.25136

    		1.7 ms

  





  

    		2024-08-17 01:29:57.71069

    		-0.8 ms

  





  

    		2024-08-17 02:30:00.830667

    		0.8 ms

  





  

    		2024-08-17 03:30:03.566779

    		-1.0 ms

  





  

    		2024-08-17 04:30:05.216966

    		1.1 ms

  





  

    		2024-08-17 05:30:07.01055

    		-0.3 ms

  





  

    		2024-08-17 06:30:09.042678

    		-0.4 ms

  





  

    		2024-08-17 07:30:10.487169

    		-0.7 ms

  





  

    		2024-08-17 08:30:11.961463

    		1.9 ms

  





  

    		2024-08-17 09:30:14.255737

    		1.9 ms

  





  

    		2024-08-17 10:30:17.872378

    		3.0 ms

  





  

    		2024-08-17 11:30:20.104996

    		1.4 ms

  





  

    		2024-08-17 12:30:21.637106

    		0.0 ms

  





  

    		2024-08-17 13:30:25.400174

    		1.6 ms

  





  

    		2024-08-17 14:30:27.700075

    		2.0 ms

  





  

    		2024-08-17 15:30:29.799035

    		-0.2 ms

  





  

    		2024-08-17 16:30:33.408913

    		-1.4 ms

  





  

    		2024-08-17 17:30:36.797084

    		-0.8 ms

  





  

    		2024-08-17 18:30:40.38066

    		1.0 ms

  





  

    		2024-08-17 19:30:42.015131

    		-1.2 ms

  





  

    		2024-08-17 20:30:45.024767

    		-1.6 ms

  





  

    		2024-08-17 21:30:46.900942

    		-0.7 ms

  





  

    		2024-08-17 22:30:48.975803

    		2.4 ms

  





  

    		2024-08-17 23:30:50.699055

    		-0.6 ms

  





  

    		2024-08-18 00:30:54.050027

    		2.1 ms

  





  

    		2024-08-18 01:30:56.047663

    		-1.0 ms

  





  

    		2024-08-18 02:30:57.569414

    		0.4 ms

  





  

    		2024-08-18 03:30:59.006581

    		1.6 ms

  





  

    		2024-08-18 04:31:01.382975

    		-2.8 ms

  





  

    		2024-08-18 05:31:03.090538

    		0.4 ms

  





  

    		2024-08-18 06:31:04.69218

    		0.0 ms

  





  

    		2024-08-18 07:31:06.272091

    		-1.0 ms

  





  

    		2024-08-18 08:31:08.119192

    		-1.3 ms

  





  

    		2024-08-18 09:31:11.931237

    		-0.6 ms

  





  

    		2024-08-18 10:31:13.747038

    		4.5 ms

  





  

    		2024-08-18 11:31:16.931927

    		3.5 ms

  





  

    		2024-08-18 12:31:18.545726

    		4.2 ms

  





  

    		2024-08-18 13:31:20.174717

    		8.4 ms

  





  

    		2024-08-18 14:31:22.34596

    		5.9 ms

  





  

    		2024-08-18 15:31:24.475427

    		-1.0 ms

  





  

    		2024-08-18 16:31:28.142935

    		4.8 ms

  





  

    		2024-08-18 17:31:29.619474

    		0.5 ms

  





  

    		2024-08-18 18:31:31.622828

    		-0.4 ms

  





  

    		2024-08-18 19:31:35.921642

    		-1.9 ms

  





  

    		2024-08-18 20:31:39.401329

    		-3.0 ms

  





  

    		2024-08-18 21:31:41.327191

    		-1.1 ms

  





  

    		2024-08-18 22:31:43.91728

    		-1.3 ms

  





  

    		2024-08-18 23:31:45.971325

    		-0.6 ms

  





  

    		2024-08-19 00:31:47.998141

    		-0.4 ms

  





  

    		2024-08-19 01:31:50.162612

    		2.2 ms

  





  

    		2024-08-19 02:31:51.76942

    		0.2 ms

  





  

    		2024-08-19 03:31:53.258861

    		0.6 ms

  





  

    		2024-08-19 04:31:55.55156

    		-0.4 ms

  





  

    		2024-08-19 05:31:57.69742

    		0.8 ms

  





  

    		2024-08-19 06:31:59.93634

    		2.1 ms

  





  

    		2024-08-19 07:32:02.495829

    		0.7 ms

  





  

    		2024-08-19 08:32:04.160128

    		3.1 ms

  





  

    		2024-08-19 09:32:07.696127

    		3.7 ms

  





  

    		2024-08-19 10:32:09.976833

    		1.3 ms

  





  

    		2024-08-19 11:32:12.034829

    		1.6 ms

  





  

    		2024-08-19 12:32:13.500653

    		2.9 ms

  





  

    		2024-08-19 13:32:16.202561

    		2.0 ms

  





  

    		2024-08-19 14:32:17.751777

    		3.5 ms

  





  

    		2024-08-19 15:32:19.351412

    		0.7 ms

  





  

    		2024-08-19 16:32:21.611254

    		4.2 ms

  





  

    		2024-08-19 17:32:23.156873

    		8.2 ms

  





  

    		2024-08-19 18:32:25.040068

    		0.2 ms

  





  

    		2024-08-19 19:32:27.200414

    		-2.9 ms

  





  

    		2024-08-19 20:32:29.576718

    		0.2 ms

  





  

    		2024-08-19 21:32:31.832495

    		-1.6 ms

  





  

    		2024-08-19 22:32:33.601235

    		-0.2 ms

  





  

    		2024-08-19 23:32:35.431778

    		-2.1 ms

  





  

    		2024-08-20 00:32:37.346204

    		-1.5 ms

  





  

    		2024-08-20 01:32:40.9263

    		-0.2 ms

  





  

    		2024-08-20 02:32:42.802899

    		-2.6 ms

  





  

    		2024-08-20 03:32:44.449834

    		4.3 ms

  





  

    		2024-08-20 04:32:46.202387

    		-2.0 ms

  





  

    		2024-08-20 05:32:48.750447

    		0.2 ms

  





  

    		2024-08-20 06:32:51.809537

    		0.1 ms

  





  

    		2024-08-20 07:32:53.290748

    		-2.3 ms

  





  

    		2024-08-20 08:32:55.052219

    		0.5 ms

  





  

    		2024-08-20 09:32:56.912039

    		1.2 ms

  





  

    		2024-08-20 10:32:58.810424

    		-1.2 ms

  





  

    		2024-08-20 11:33:01.201852

    		1.8 ms

  





  

    		2024-08-20 12:33:03.003308

    		1.0 ms

  





  

    		2024-08-20 13:33:04.471952

    		0.2 ms

  





  

    		2024-08-20 14:33:07.648364

    		-0.5 ms

  





  

    		2024-08-20 15:33:10.336302

    		-0.6 ms

  





  

    		2024-08-20 16:33:12.931967

    		1.1 ms

  





  

    		2024-08-20 17:33:14.629319

    		1.6 ms

  





  

    		2024-08-20 18:33:16.1841

    		1.4 ms

  





  

    		2024-08-20 19:33:19.276303

    		1.3 ms

  





  

    		2024-08-20 20:33:22.792637

    		-1.5 ms

  





  

    		2024-08-20 21:33:25.252753

    		-1.0 ms

  





  

    		2024-08-20 22:33:27.38916

    		-3.6 ms

  





  

    		2024-08-20 23:33:29.394597

    		-2.1 ms

  





  

    		2024-08-21 00:33:31.157302

    		-2.7 ms

  





  

    		2024-08-21 01:33:33.835815

    		-0.8 ms

  





  

    		2024-08-21 02:33:35.540925

    		1.3 ms

  





  

    		2024-08-21 03:33:38.322491

    		-0.1 ms

  





  

    		2024-08-21 04:33:40.091711

    		1.5 ms

  





  

    		2024-08-21 05:33:41.846609

    		1.0 ms

  





  

    		2024-08-21 06:33:44.09172

    		0.3 ms

  





  

    		2024-08-21 07:33:46.899794

    		0.9 ms

  





  

    		2024-08-21 08:33:49.78285

    		0.5 ms

  





  

    		2024-08-21 09:33:51.687828

    		2.2 ms

  





  

    		2024-08-21 10:33:54.181097

    		-1.5 ms

  





  

    		2024-08-21 11:33:56.058177

    		-0.4 ms

  





  

    		2024-08-21 12:33:59.699496

    		1.2 ms

  





  

    		2024-08-21 13:34:02.332283

    		2.4 ms

  





  

    		2024-08-21 14:34:04.428679

    		-0.9 ms

  





  

    		2024-08-21 15:34:05.936207

    		2.4 ms

  





  

    		2024-08-21 16:34:09.305591

    		0.4 ms

  





  

    		2024-08-21 17:34:11.949048

    		1.7 ms

  





  

    		2024-08-21 18:34:16.094623

    		-1.8 ms

  





  

    		2024-08-21 19:34:18.227547

    		-2.2 ms

  





  

    		2024-08-21 20:34:19.999803

    		-2.8 ms

  





  

    		2024-08-21 21:34:22.352941

    		1.2 ms

  





  

    		2024-08-21 22:34:26.543863

    		-1.7 ms

  





  

    		2024-08-21 23:34:28.913941

    		0.5 ms

  





  

    		2024-08-22 00:34:31.959733

    		-0.4 ms

  





  

    		2024-08-22 01:34:33.474864

    		-0.9 ms

  





  

    		2024-08-22 02:34:36.753937

    		-0.7 ms

  





  

    		2024-08-22 03:34:39.709171

    		-0.4 ms

  





  

    		2024-08-22 04:34:41.880098

    		2.2 ms

  





  

    		2024-08-22 05:34:43.508707

    		1.6 ms

  





  

    		2024-08-22 06:34:46.122017

    		0.7 ms

  





  

    		2024-08-22 07:34:48.591983

    		1.1 ms

  





  

    		2024-08-22 08:34:50.342386

    		0.7 ms

  





  

    		2024-08-22 09:34:53.616778

    		0.9 ms

  





  

    		2024-08-22 10:34:55.963006

    		-1.4 ms

  





  

    		2024-08-22 11:34:58.488616

    		0.6 ms

  





  

    		2024-08-22 12:35:00.129064

    		1.3 ms

  





  

    		2024-08-22 13:35:02.089447

    		6.4 ms

  





  

    		2024-08-22 14:35:04.978821

    		1.1 ms

  





  

    		2024-08-22 15:35:06.479561

    		0.1 ms

  





  

    		2024-08-22 16:35:08.693841

    		-1.2 ms

  





  

    		2024-08-22 17:35:11.463337

    		0.0 ms

  





  

    		2024-08-22 18:35:13.970575

    		2.7 ms

  





  

    		2024-08-22 19:35:16.742268

    		0.2 ms

  





  

    		2024-08-22 20:35:18.278598

    		-1.3 ms

  





  

    		2024-08-22 21:35:20.429021

    		0.9 ms

  





  

    		2024-08-22 22:35:22.892437

    		-1.2 ms

  





  

    		2024-08-22 23:35:26.252284

    		-1.9 ms

  





  

    		2024-08-23 00:35:29.237375

    		-0.8 ms

  





  

    		2024-08-23 01:35:30.823767

    		0.7 ms

  





  

    		2024-08-23 02:35:32.850044

    		-0.1 ms

  





  

    		2024-08-23 03:35:35.182566

    		-1.2 ms

  





  

    		2024-08-23 04:35:37.893412

    		-1.4 ms

  





  

    		2024-08-23 05:35:40.300661

    		1.5 ms

  





  

    		2024-08-23 06:35:43.002734

    		-1.1 ms

  





  

    		2024-08-23 07:35:45.218039

    		1.6 ms

  





  

    		2024-08-23 08:35:47.047836

    		-0.3 ms

  





  

    		2024-08-23 09:35:48.643936

    		1.0 ms

  





  

    		2024-08-23 10:35:50.060527

    		0.0 ms

  





  

    		2024-08-23 11:35:51.670008

    		2.4 ms

  





  

    		2024-08-23 12:35:54.094093

    		-0.7 ms

  





  

    		2024-08-23 13:35:56.246855

    		1.1 ms

  





  

    		2024-08-23 14:35:57.979445

    		1.9 ms

  





  

    		2024-08-23 15:36:00.738945

    		-0.2 ms

  





  

    		2024-08-23 16:36:03.173531

    		0.9 ms

  





  

    		2024-08-23 17:36:04.636141

    		0.5 ms

  





  

    		2024-08-23 18:36:08.07027

    		0.4 ms

  





  

    		2024-08-23 19:36:10.290409

    		-0.8 ms

  





  

    		2024-08-23 20:36:13.219813

    		-2.9 ms

  





  

    		2024-08-23 21:36:15.916528

    		0.4 ms

  





  

    		2024-08-23 22:36:18.735753

    		-0.2 ms

  





  

    		2024-08-23 23:36:20.997845

    		-0.9 ms

  





  

    		2024-08-24 00:36:22.558641

    		1.3 ms

  





  

    		2024-08-24 01:36:24.089054

    		-1.6 ms

  





  

    		2024-08-24 02:36:26.958251

    		-0.5 ms

  





  

    		2024-08-24 03:36:29.196562

    		0.0 ms

  





  

    		2024-08-24 04:36:31.551446

    		11.8 ms

  





  

    		2024-08-24 05:36:33.600274

    		17.2 ms

  





  

    		2024-08-24 06:36:35.202225

    		4.0 ms

  





  

    		2024-08-24 07:36:37.978925

    		2.1 ms

  





  

    		2024-08-24 08:36:40.661675

    		3.7 ms

  





  

    		2024-08-24 09:36:42.247849

    		2.2 ms

  





  

    		2024-08-24 10:36:44.366273

    		2.0 ms

  





  

    		2024-08-24 11:36:46.615903

    		1.0 ms

  





  

    		2024-08-24 12:36:49.666388

    		0.3 ms

  





  

    		2024-08-24 13:36:51.775677

    		0.4 ms

  





  

    		2024-08-24 14:36:54.032129

    		-0.9 ms

  





  

    		2024-08-24 15:36:58.144781

    		-0.8 ms

  





  

    		2024-08-24 16:37:01.718598

    		-0.5 ms

  





  

    		2024-08-24 17:37:03.581647

    		-0.5 ms

  





  

    		2024-08-24 18:37:05.11329

    		-0.6 ms

  





  

    		2024-08-24 19:37:08.526187

    		-0.1 ms

  





  

    		2024-08-24 20:37:12.088594

    		-0.8 ms

  





  

    		2024-08-24 21:37:13.809725

    		-1.7 ms

  





  

    		2024-08-24 22:37:17.125543

    		-2.2 ms

  





  

    		2024-08-24 23:37:19.221525

    		-0.9 ms

  





  

    		2024-08-25 00:37:21.011832

    		0.8 ms

  





  

    		2024-08-25 01:37:23.423864

    		-2.9 ms

  





  

    		2024-08-25 02:37:25.108187

    		-1.0 ms

  





  

    		2024-08-25 03:37:29.161965

    		0.0 ms

  





  

    		2024-08-25 04:37:32.76067

    		1.5 ms

  





  

    		2024-08-25 05:37:34.976015

    		-0.9 ms

  





  

    		2024-08-25 06:37:36.603914

    		2.9 ms

  





  

    		2024-08-25 07:37:38.427822

    		1.2 ms

  





  

    		2024-08-25 08:37:42.266868

    		3.0 ms

  





  

    		2024-08-25 09:37:44.565759

    		-0.5 ms

  





  

    		2024-08-25 10:37:46.67404

    		-0.1 ms

  





  

    		2024-08-25 11:37:49.070003

    		1.5 ms

  





  

    		2024-08-25 12:37:51.353077

    		-3.0 ms

  





  

    		2024-08-25 13:37:52.896352

    		-1.3 ms

  





  

    		2024-08-25 14:37:55.513667

    		-0.9 ms

  





  

    		2024-08-25 15:37:57.966266

    		-0.6 ms

  





  

    		2024-08-25 16:38:00.818561

    		-0.3 ms

  





  

    		2024-08-25 17:38:03.58136

    		-0.7 ms

  





  

    		2024-08-25 18:38:05.491228

    		1.2 ms

  





  

    		2024-08-25 19:38:09.017861

    		-1.5 ms

  





  

    		2024-08-25 20:38:10.716311

    		1.7 ms

  





  

    		2024-08-25 21:38:12.79543

    		-0.2 ms

  





  

    		2024-08-25 22:38:15.996733

    		-1.0 ms

  





  

    		2024-08-25 23:38:18.326831

    		-1.7 ms

  





  

    		2024-08-26 00:38:22.277749

    		-1.3 ms

  





  

    		2024-08-26 01:38:24.132649

    		-1.8 ms

  





  

    		2024-08-26 02:38:26.779543

    		-0.3 ms

  





  

    		2024-08-26 03:38:29.387462

    		0.6 ms

  





  

    		2024-08-26 04:38:31.482239

    		4.8 ms

  





  

    		2024-08-26 05:38:33.164495

    		1.4 ms

  





  

    		2024-08-26 06:38:34.968818

    		3.1 ms

  





  

    		2024-08-26 07:38:37.930437

    		7.0 ms

  





  

    		2024-08-26 08:38:40.108897

    		3.0 ms

  





  

    		2024-08-26 09:38:41.745463

    		-0.3 ms

  





  

    		2024-08-26 10:38:43.632144

    		0.2 ms

  





  

    		2024-08-26 11:38:45.539548

    		0.0 ms

  





  

    		2024-08-26 12:38:47.222403

    		-2.8 ms

  





  

    		2024-08-26 13:38:48.926254

    		1.4 ms

  





  

    		2024-08-26 14:38:50.521423

    		1.7 ms

  





  

    		2024-08-26 15:38:53.431331

    		1.2 ms

  





  

    		2024-08-26 16:38:55.584651

    		0.6 ms

  





  

    		2024-08-26 17:38:59.86503

    		2.2 ms

  





  

    		2024-08-26 18:39:01.988786

    		-0.7 ms

  





  

    		2024-08-26 19:39:03.673115

    		-0.4 ms

  





  

    		2024-08-26 20:39:05.505584

    		-4.5 ms

  





  

    		2024-08-26 21:39:07.422429

    		1.7 ms

  





  

    		2024-08-26 22:39:09.669212

    		1.3 ms

  





  

    		2024-08-26 23:39:11.798845

    		-0.1 ms

  





  

    		2024-08-27 00:39:14.352356

    		0.0 ms

  





  

    		2024-08-27 01:39:15.953029

    		3.1 ms

  





  

    		2024-08-27 02:39:19.511783

    		2.7 ms

  





  

    		2024-08-27 03:39:22.992692

    		-0.3 ms

  





  

    		2024-08-27 04:39:25.480238

    		-2.3 ms

  





  

    		2024-08-27 05:39:28.396191

    		1.0 ms

  





  

    		2024-08-27 06:39:30.686115

    		-0.3 ms

  





  

    		2024-08-27 07:39:32.279634

    		-0.1 ms

  





  

    		2024-08-27 08:39:34.877809

    		1.8 ms

  





  

    		2024-08-27 09:39:36.780433

    		0.2 ms

  





  

    		2024-08-27 10:39:38.33039

    		2.2 ms

  





  

    		2024-08-27 11:39:40.077347

    		-0.4 ms

  





  

    		2024-08-27 12:39:41.693593

    		-1.3 ms

  





  

    		2024-08-27 13:39:43.705139

    		-1.3 ms

  





  

    		2024-08-27 14:39:45.427987

    		-2.8 ms

  





  

    		2024-08-27 15:39:47.896634

    		1.8 ms

  





  

    		2024-08-27 16:39:49.472931

    		-1.4 ms

  





  

    		2024-08-27 17:39:51.592442

    		0.8 ms

  





  

    		2024-08-27 18:39:55.723686

    		1.1 ms

  





  

    		2024-08-27 19:39:58.607391

    		-0.6 ms

  





  

    		2024-08-27 20:40:01.115241

    		0.1 ms

  





  

    		2024-08-27 21:40:03.367495

    		-0.9 ms

  





  

    		2024-08-27 22:40:07.066078

    		-3.4 ms

  





  

    		2024-08-27 23:40:09.282472

    		-4.2 ms

  





  

    		2024-08-28 00:40:12.321576

    		-2.4 ms

  





  

    		2024-08-28 01:40:15.29218

    		-1.3 ms

  





  

    		2024-08-28 02:40:17.41205

    		0.2 ms

  





  

    		2024-08-28 03:40:19.794369

    		-1.6 ms

  





  

    		2024-08-28 04:40:23.567482

    		0.6 ms

  





  

    		2024-08-28 05:40:26.401984

    		0.4 ms

  





  

    		2024-08-28 06:40:28.536828

    		1.6 ms

  





  

    		2024-08-28 07:40:30.330648

    		1.0 ms

  





  

    		2024-08-28 08:40:31.88231

    		0.5 ms

  





  

    		2024-08-28 09:40:33.496041

    		1.2 ms

  





  

    		2024-08-28 10:40:35.154341

    		-0.3 ms

  





  

    		2024-08-28 11:40:36.851883

    		0.3 ms

  





  

    		2024-08-28 12:40:38.606972

    		0.6 ms

  





  

    		2024-08-28 13:40:40.116758

    		-1.3 ms

  





  

    		2024-08-28 14:40:41.998572

    		-0.5 ms

  





  

    		2024-08-28 15:40:44.964706

    		2.5 ms

  





  

    		2024-08-28 16:40:46.420337

    		-0.5 ms

  





  

    		2024-08-28 17:40:48.035148

    		-0.4 ms

  





  

    		2024-08-28 18:40:50.258833

    		-0.5 ms

  





  

    		2024-08-28 19:40:53.149919

    		-1.2 ms

  





  

    		2024-08-28 20:40:55.539585

    		0.3 ms

  





  

    		2024-08-28 21:40:58.313029

    		-1.4 ms

  





  

    		2024-08-28 22:41:00.01713

    		-0.4 ms

  





  

    		2024-08-28 23:41:01.984385

    		1.8 ms

  





  

    		2024-08-29 00:41:04.145799

    		0.8 ms

  





  

    		2024-08-29 01:41:07.13852

    		-1.1 ms

  





  

    		2024-08-29 02:41:08.893889

    		-1.0 ms

  





  

    		2024-08-29 03:41:11.263362

    		1.6 ms

  





  

    		2024-08-29 04:41:13.011345

    		2.6 ms

  





  

    		2024-08-29 05:41:16.150823

    		2.5 ms

  





  

    		2024-08-29 06:41:18.523938

    		-0.4 ms

  





  

    		2024-08-29 07:41:20.369843

    		2.3 ms

  





  

    		2024-08-29 08:41:23.196328

    		-0.1 ms

  





  

    		2024-08-29 09:41:24.958399

    		2.0 ms

  





  

    		2024-08-29 10:41:28.039727

    		-0.3 ms

  





  

    		2024-08-29 11:41:29.790936

    		-0.7 ms

  





  

    		2024-08-29 12:41:31.458667

    		2.3 ms

  





  

    		2024-08-29 13:41:32.997579

    		1.1 ms

  





  

    		2024-08-29 14:41:34.606845

    		1.5 ms

  





  

    		2024-08-29 15:41:36.845588

    		1.5 ms

  





  

    		2024-08-29 16:41:38.656675

    		0.7 ms

  





  

    		2024-08-29 17:41:42.274398

    		-0.6 ms

  





  

    		2024-08-29 18:41:45.553989

    		0.2 ms

  





  

    		2024-08-29 19:41:49.342921

    		0.0 ms

  





  

    		2024-08-29 20:41:52.467325

    		0.8 ms

  





  

    		2024-08-29 21:41:54.500185

    		0.9 ms

  





  

    		2024-08-29 22:41:56.736264

    		1.2 ms

  





  

    		2024-08-29 23:41:59.263795

    		1.5 ms

  





  

    		2024-08-30 00:42:01.838928

    		0.3 ms

  





  

    		2024-08-30 01:42:06.080838

    		-1.1 ms

  





  

    		2024-08-30 02:42:08.815114

    		1.8 ms

  





  

    		2024-08-30 03:42:11.427175

    		-1.6 ms

  





  

    		2024-08-30 04:42:13.931003

    		1.1 ms

  





  

    		2024-08-30 05:42:16.492426

    		-0.3 ms

  





  

    		2024-08-30 06:42:19.656357

    		2.7 ms

  





  

    		2024-08-30 07:42:23.386889

    		3.0 ms

  





  

    		2024-08-30 08:42:25.03843

    		0.4 ms

  





  

    		2024-08-30 09:42:26.917314

    		4.1 ms

  





  

    		2024-08-30 10:42:28.911371

    		0.1 ms

  





  

    		2024-08-30 11:42:30.456931

    		-0.8 ms

  





  

    		2024-08-30 12:42:31.958292

    		-0.6 ms

  





  

    		2024-08-30 13:42:33.957876

    		1.8 ms

  





  

    		2024-08-30 14:42:35.916657

    		1.7 ms

  





  

    		2024-08-30 15:42:38.862249

    		1.0 ms

  





  

    		2024-08-30 16:42:41.099383

    		-1.3 ms

  





  

    		2024-08-30 17:42:42.780069

    		1.6 ms

  





  

    		2024-08-30 18:42:45.461509

    		-1.3 ms

  





  

    		2024-08-30 19:42:47.128785

    		-0.7 ms

  





  

    		2024-08-30 20:42:48.997002

    		0.3 ms

  





  

    		2024-08-30 21:42:50.544488

    		1.6 ms

  





  

    		2024-08-30 22:42:52.863398

    		1.3 ms

  





  

    		2024-08-30 23:42:54.984884

    		-0.2 ms

  





  

    		2024-08-31 00:42:58.735122

    		2.1 ms

  





  

    		2024-08-31 01:43:00.565388

    		0.8 ms

  





  

    		2024-08-31 02:43:04.051176

    		-0.9 ms

  





  

    		2024-08-31 03:43:05.931716

    		0.7 ms

  





  

    		2024-08-31 04:43:09.063385

    		-0.4 ms

  





  

    		2024-08-31 05:43:10.803158

    		-1.4 ms

  





  

    		2024-08-31 06:43:13.221196

    		-1.4 ms

  





  

    		2024-08-31 07:43:16.31097

    		-0.3 ms

  





  

    		2024-08-31 08:43:19.752592

    		3.5 ms

  





  

    		2024-08-31 09:43:22.069545

    		0.0 ms

  





  

    		2024-08-31 10:43:24.672967

    		2.0 ms

  





  

    		2024-08-31 11:43:26.934208

    		0.8 ms

  





  

    		2024-08-31 12:43:29.435987

    		2.0 ms

  





  

    		2024-08-31 13:43:31.739617

    		-0.1 ms

  





  

    		2024-08-31 14:43:34.16973

    		-0.2 ms

  





  

    		2024-08-31 15:43:37.146956

    		-0.8 ms

  





  

    		2024-08-31 16:43:41.067132

    		0.0 ms

  





  

    		2024-08-31 17:43:42.787117

    		0.9 ms

  





  

    		2024-08-31 18:43:44.442201

    		-0.7 ms

  





  

    		2024-08-31 19:43:46.247007

    		-0.1 ms

  





  

    		2024-08-31 20:43:47.956998

    		-1.4 ms

  





  

    		2024-08-31 21:43:49.971159

    		-0.9 ms

  





  

    		2024-08-31 22:43:52.870754

    		-4.9 ms

  





  

    		2024-08-31 23:43:54.460172

    		-1.6 ms

  





  

    		2024-09-01 00:43:58.600066

    		-1.4 ms

  





  

    		2024-09-01 01:44:00.368808

    		2.5 ms

  





  

    		2024-09-01 02:44:03.14166

    		0.7 ms

  





  

    		2024-09-01 03:44:05.331196

    		-1.0 ms

  





  

    		2024-09-01 04:44:07.548344

    		-3.6 ms

  





  

    		2024-09-01 05:44:09.751169

    		-2.4 ms

  





  

    		2024-09-01 06:44:11.384403

    		2.3 ms

  





  

    		2024-09-01 07:44:13.834785

    		5.3 ms

  





  

    		2024-09-01 08:44:15.6188

    		1.4 ms

  





  

    		2024-09-01 09:44:18.750993

    		4.1 ms

  





  

    		2024-09-01 10:44:21.376348

    		1.9 ms

  





  

    		2024-09-01 11:44:23.871311

    		0.1 ms

  





  

    		2024-09-01 12:44:25.554969

    		0.1 ms

  





  

    		2024-09-01 13:44:27.207206

    		1.2 ms

  





  

    		2024-09-01 14:44:29.578211

    		1.8 ms

  





  

    		2024-09-01 15:44:31.518152

    		0.0 ms

  





  

    		2024-09-01 16:44:34.715181

    		-0.4 ms

  





  

    		2024-09-01 17:44:36.958971

    		-2.4 ms

  





  

    		2024-09-01 18:44:39.667336

    		0.1 ms

  





  

    		2024-09-01 19:44:41.724192

    		-1.2 ms

  





  

    		2024-09-01 20:44:44.862103

    		-0.4 ms

  





  

    		2024-09-01 21:44:47.552186

    		-1.4 ms

  





  

    		2024-09-01 22:44:49.328791

    		-4.3 ms

  





  

    		2024-09-01 23:44:51.486018

    		-2.4 ms

  





  

    		2024-09-02 00:44:53.765312

    		-1.3 ms

  





  

    		2024-09-02 01:44:55.622749

    		1.3 ms

  





  

    		2024-09-02 02:44:58.318411

    		-0.6 ms

  





  

    		2024-09-02 03:45:00.605376

    		-0.3 ms

  





  

    		2024-09-02 04:45:02.794797

    		-1.0 ms

  





  

    		2024-09-02 05:45:06.363253

    		-1.5 ms

  





  

    		2024-09-02 06:45:08.346897

    		1.4 ms

  





  

    		2024-09-02 07:45:10.772377

    		5.2 ms

  





  

    		2024-09-02 08:45:12.368322

    		-1.7 ms

  





  

    		2024-09-02 09:45:14.293759

    		1.6 ms

  





  

    		2024-09-02 10:45:17.411096

    		1.3 ms

  





  

    		2024-09-02 11:45:19.020459

    		-0.5 ms

  





  

    		2024-09-02 12:45:21.531283

    		-1.4 ms

  





  

    		2024-09-02 13:45:23.274102

    		5.7 ms

  





  

    		2024-09-02 14:45:24.78401

    		-1.1 ms

  





  

    		2024-09-02 15:45:27.535754

    		-0.4 ms

  





  

    		2024-09-02 16:45:31.034115

    		-1.9 ms

  





  

    		2024-09-02 17:45:33.285922

    		-1.6 ms

  





  

    		2024-09-02 18:45:34.949769

    		1.9 ms

  





  

    		2024-09-02 19:45:36.626087

    		2.0 ms

  





  

    		2024-09-02 20:45:39.173508

    		0.5 ms

  





  

    		2024-09-02 21:45:41.761476

    		-0.8 ms

  





  

    		2024-09-02 22:45:43.421198

    		-0.5 ms

  





  

    		2024-09-02 23:45:45.696712

    		-3.0 ms

  





  

    		2024-09-03 00:45:49.26236

    		-2.3 ms

  





  

    		2024-09-03 01:45:51.292762

    		-2.2 ms

  





  

    		2024-09-03 02:45:53.827431

    		-0.3 ms

  





  

    		2024-09-03 03:45:55.945875

    		0.4 ms

  





  

    		2024-09-03 04:45:59.903597

    		-0.7 ms

  





  

    		2024-09-03 05:46:01.678214

    		-0.7 ms

  





  

    		2024-09-03 06:46:03.443782

    		2.9 ms

  





  

    		2024-09-03 07:46:05.323153

    		1.6 ms

  





  

    		2024-09-03 08:46:07.733015

    		-0.1 ms

  





  

    		2024-09-03 09:46:09.565315

    		0.6 ms

  





  

    		2024-09-03 10:46:11.108663

    		1.3 ms

  





  

    		2024-09-03 11:46:12.991329

    		-0.5 ms

  





  

    		2024-09-03 12:46:15.930125

    		0.1 ms

  





  

    		2024-09-03 13:46:18.347846

    		-0.4 ms

  





  

    		2024-09-03 14:46:20.484827

    		0.5 ms

  





  

    		2024-09-03 15:46:22.952343

    		-1.6 ms

  





  

    		2024-09-03 16:46:25.032506

    		2.0 ms

  





  

    		2024-09-03 17:46:26.835782

    		-0.1 ms

  





  

    		2024-09-03 18:46:29.132004

    		-0.8 ms

  





  

    		2024-09-03 19:46:32.448241

    		-1.3 ms

  





  

    		2024-09-03 20:46:34.919664

    		-1.7 ms

  





  

    		2024-09-03 21:46:39.0542

    		-0.2 ms

  





  

    		2024-09-03 22:46:41.781774

    		0.6 ms

  





  

    		2024-09-03 23:46:43.890814

    		-1.1 ms

  





  

    		2024-09-04 00:46:46.622557

    		-1.0 ms

  





  

    		2024-09-04 01:46:48.544191

    		0.0 ms

  





  

    		2024-09-04 02:46:50.780494

    		0.4 ms

  





  

    		2024-09-04 03:46:53.590863

    		-0.6 ms

  





  

    		2024-09-04 04:46:56.178223

    		1.7 ms

  





  

    		2024-09-04 05:46:58.446259

    		2.2 ms

  





  

    		2024-09-04 06:47:00.195672

    		1.7 ms

  





  

    		2024-09-04 07:47:01.896329

    		1.9 ms

  





  

    		2024-09-04 08:47:03.788171

    		0.2 ms

  





  

    		2024-09-04 09:47:05.529501

    		0.2 ms

  





  

    		2024-09-04 10:47:07.269214

    		0.3 ms

  





  

    		2024-09-04 11:47:09.739197

    		1.7 ms

  





  

    		2024-09-04 12:47:11.80855

    		-1.0 ms

  





  

    		2024-09-04 13:47:13.813843

    		-1.2 ms

  





  

    		2024-09-04 14:47:15.50451

    		0.9 ms

  





  

    		2024-09-04 15:47:17.410871

    		-0.7 ms

  





  

    		2024-09-04 16:47:19.60062

    		2.0 ms

  





  

    		2024-09-04 17:47:21.624792

    		1.2 ms

  





  

    		2024-09-04 18:47:25.631903

    		-1.0 ms

  





  

    		2024-09-04 19:47:27.619713

    		0.8 ms

  





  

    		2024-09-04 20:47:31.681649

    		0.4 ms

  





  

    		2024-09-04 21:47:33.772948

    		-0.1 ms

  





  

    		2024-09-04 22:47:37.939967

    		-1.0 ms

  





  

    		2024-09-04 23:47:40.514203

    		0.5 ms

  





  

    		2024-09-05 00:47:42.232128

    		-0.8 ms

  





  

    		2024-09-05 01:47:45.061595

    		-1.9 ms

  





  

    		2024-09-05 02:47:47.287584

    		-1.6 ms

  





  

    		2024-09-05 03:47:49.033571

    		0.2 ms

  





  

    		2024-09-05 04:47:50.935002

    		0.8 ms

  





  

    		2024-09-05 05:47:52.656042

    		0.3 ms

  





  

    		2024-09-05 06:47:54.574448

    		1.9 ms

  





  

    		2024-09-05 07:47:57.00691

    		2.3 ms

  





  

    		2024-09-05 08:47:59.586496

    		1.1 ms

  





  

    		2024-09-05 09:48:01.270326

    		0.4 ms

  





  

    		2024-09-05 10:48:03.769809

    		0.5 ms

  





  

    		2024-09-05 11:48:05.742534

    		0.7 ms

  





  

    		2024-09-05 12:48:08.117272

    		2.9 ms

  





  

    		2024-09-05 13:48:09.825389

    		-0.2 ms

  





  

    		2024-09-05 14:48:11.557849

    		0.4 ms

  





  

    		2024-09-05 15:48:14.048575

    		-1.1 ms

  





  

    		2024-09-05 16:48:15.958592

    		2.8 ms

  





  

    		2024-09-05 17:48:18.173467

    		-0.5 ms

  





  

    		2024-09-05 18:48:20.630747

    		2.0 ms

  





  

    		2024-09-05 19:48:22.867535

    		1.5 ms

  





  

    		2024-09-05 20:48:26.922788

    		-0.9 ms

  





  

    		2024-09-05 21:48:28.757812

    		-1.1 ms

  





  

    		2024-09-05 22:48:32.688548

    		-1.2 ms

  





  

    		2024-09-05 23:48:34.229721

    		-2.1 ms

  





  

    		2024-09-06 00:48:36.258904

    		-1.1 ms

  





  

    		2024-09-06 01:48:37.819112

    		-1.4 ms

  





  

    		2024-09-06 02:48:39.475214

    		-0.9 ms

  





  

    		2024-09-06 03:48:41.369246

    		2.0 ms

  





  

    		2024-09-06 04:48:43.015156

    		0.7 ms

  





  

    		2024-09-06 05:48:44.673419

    		0.6 ms

  





  

    		2024-09-06 06:48:46.495768

    		3.2 ms

  





  

    		2024-09-06 07:48:48.47477

    		0.7 ms

  





  

    		2024-09-06 08:48:50.110756

    		1.2 ms

  





  

    		2024-09-06 09:48:51.991161

    		1.6 ms

  





  

    		2024-09-06 10:48:53.704819

    		2.1 ms

  





  

    		2024-09-06 11:48:55.515482

    		0.3 ms

  





  

    		2024-09-06 12:48:57.410962

    		2.3 ms

  





  

    		2024-09-06 13:49:00.711308

    		-0.9 ms

  





  

    		2024-09-06 14:49:02.372738

    		-0.3 ms

  





  

    		2024-09-06 15:49:06.324299

    		0.6 ms

  





  

    		2024-09-06 16:49:08.331514

    		1.4 ms

  





  

    		2024-09-06 17:49:10.963482

    		0.2 ms

  





  

    		2024-09-06 18:49:13.391152

    		-2.3 ms

  





  

    		2024-09-06 19:49:16.251528

    		-2.2 ms

  





  

    		2024-09-06 20:49:18.152879

    		-1.8 ms

  





  

    		2024-09-06 21:49:21.523426

    		-3.4 ms

  





  

    		2024-09-06 22:49:23.806976

    		-0.5 ms

  





  

    		2024-09-06 23:49:25.503818

    		-1.6 ms

  





  

    		2024-09-07 00:49:27.88663

    		-1.1 ms

  





  

    		2024-09-07 01:49:29.455391

    		-0.8 ms

  





  

    		2024-09-07 02:49:31.039551

    		0.5 ms

  





  

    		2024-09-07 03:49:33.572341

    		1.6 ms

  





  

    		2024-09-07 04:49:35.022862

    		0.0 ms

  





  

    		2024-09-07 05:49:36.564088

    		-1.1 ms

  





  

    		2024-09-07 06:49:39.602899

    		1.2 ms

  





  

    		2024-09-07 07:49:42.68436

    		-0.6 ms

  





  

    		2024-09-07 08:49:44.39514

    		0.9 ms

  





  

    		2024-09-07 09:49:46.684867

    		0.6 ms

  





  

    		2024-09-07 10:49:48.177694

    		2.2 ms

  





  

    		2024-09-07 11:49:50.044063

    		2.5 ms

  





  

    		2024-09-07 12:49:51.649161

    		0.5 ms

  





  

    		2024-09-07 13:49:53.20176

    		-0.2 ms

  





  

    		2024-09-07 14:49:55.266848

    		0.9 ms

  





  

    		2024-09-07 15:49:57.116039

    		1.1 ms

  





  

    		2024-09-07 16:49:59.589905

    		-1.4 ms

  





  

    		2024-09-07 17:50:01.691873

    		-2.3 ms

  





  

    		2024-09-07 18:50:03.215449

    		0.2 ms

  





  

    		2024-09-07 19:50:04.857081

    		-1.2 ms

  





  

    		2024-09-07 20:50:07.225728

    		-2.7 ms

  





  

    		2024-09-07 21:50:09.311759

    		-0.1 ms

  





  

    		2024-09-07 22:50:10.842495

    		-0.5 ms

  





  

    		2024-09-07 23:50:13.389776

    		-1.9 ms

  





  

    		2024-09-08 00:50:16.483331

    		-1.0 ms

  





  

    		2024-09-08 01:50:18.328888

    		1.3 ms

  





  

    		2024-09-08 02:50:20.091227

    		-1.5 ms

  





  

    		2024-09-08 03:50:22.142193

    		1.5 ms

  





  

    		2024-09-08 04:50:24.583883

    		-0.9 ms

  





  

    		2024-09-08 05:50:27.862465

    		3.3 ms

  





  

    		2024-09-08 06:50:29.814749

    		1.3 ms

  





  

    		2024-09-08 07:50:31.358086

    		2.7 ms

  





  

    		2024-09-08 08:50:34.725689

    		0.9 ms

  





  

    		2024-09-08 09:50:37.27194

    		1.4 ms

  





  

    		2024-09-08 10:50:38.942274

    		-0.6 ms

  





  

    		2024-09-08 11:50:43.115055

    		1.2 ms

  





  

    		2024-09-08 12:50:44.825386

    		-0.2 ms

  





  

    		2024-09-08 13:50:46.951449

    		-0.9 ms

  





  

    		2024-09-08 14:50:48.939649

    		-1.3 ms

  





  

    		2024-09-08 15:50:51.758829

    		-1.6 ms

  





  

    		2024-09-08 16:50:54.374687

    		1.1 ms

  





  

    		2024-09-08 17:50:57.448175

    		-0.5 ms

  





  

    		2024-09-08 18:50:59.281619

    		-1.9 ms

  





  

    		2024-09-08 19:51:03.198768

    		1.2 ms

  





  

    		2024-09-08 20:51:04.846826

    		1.4 ms

  





  

    		2024-09-08 21:51:06.604345

    		1.3 ms

  





  

    		2024-09-08 22:51:08.285023

    		0.7 ms

  





  

    		2024-09-08 23:51:10.489257

    		-0.9 ms

  





  

    		2024-09-09 00:51:13.00522

    		-1.1 ms

  





  

    		2024-09-09 01:51:16.047027

    		2.0 ms

  





  

    		2024-09-09 02:51:19.047434

    		0.9 ms

  





  

    		2024-09-09 03:51:21.998321

    		-0.4 ms

  





  

    		2024-09-09 04:51:24.646819

    		0.7 ms

  





  

    		2024-09-09 05:51:27.316272

    		-0.8 ms

  





  

    		2024-09-09 06:51:28.978053

    		2.0 ms

  





  

    		2024-09-09 07:51:31.357097

    		0.2 ms

  





  

    		2024-09-09 08:51:32.951155

    		0.6 ms

  





  

    		2024-09-09 09:51:34.800011

    		-0.8 ms

  





  

    		2024-09-09 10:51:37.332342

    		-0.2 ms

  





  

    		2024-09-09 11:51:38.941333

    		-0.6 ms

  





  

    		2024-09-09 12:51:41.006378

    		-0.7 ms

  





  

    		2024-09-09 13:51:42.595798

    		-1.1 ms

  





  

    		2024-09-09 14:51:44.886235

    		1.3 ms

  





  

    		2024-09-09 15:51:47.227155

    		1.2 ms

  





  

    		2024-09-09 16:51:49.369445

    		1.7 ms

  





  

    		2024-09-09 17:51:51.133598

    		0.4 ms

  





  

    		2024-09-09 18:51:52.609156

    		-0.7 ms

  





  

    		2024-09-09 19:51:54.329438

    		1.4 ms

  





  

    		2024-09-09 20:51:56.327084

    		1.8 ms

  





  

    		2024-09-09 21:51:58.715028

    		-0.9 ms

  





  

    		2024-09-09 22:52:00.348972

    		-0.6 ms

  





  

    		2024-09-09 23:52:02.452311

    		1.3 ms

  





  

    		2024-09-10 00:52:04.696963

    		1.0 ms

  





  

    		2024-09-10 01:52:06.525081

    		-1.3 ms

  





  

    		2024-09-10 02:52:09.280112

    		1.8 ms

  





  

    		2024-09-10 03:52:12.268039

    		-0.5 ms

  





  

    		2024-09-10 04:52:14.008207

    		-2.5 ms

  





  

    		2024-09-10 05:52:17.239846

    		-0.9 ms

  





  

    		2024-09-10 06:52:18.797917

    		3.5 ms

  





  

    		2024-09-10 07:52:20.438202

    		1.6 ms

  










Evidence of Intent

Last updated: Fri 06 Mar 2020 14:08:40 UTC

1. Purpose

The purpose of this document Evidence of Intent is to secure a) evidence of intent to sign and b) evidence of what Sign Material there was intent to sign, to avoid claims that different Sign Material was viewed than what was the output in the final Evidence Package.

2. Screen captures

When a person signs a document using Scrive eSign a screen capture is executed on the person´s screen and saved by Scrive eSign. When sealing the signed document Scrive eSign includes the screen captures from all signing parties into this document. 

The screen capture technology used sometimes fails to execute the screen capture. Therefore, in case the screen capture technology would fail, a screen capture with a reference signing view is prepared in Scrive eSign at each production upgrade and upon sealing the document, Scrive eSign includes the latest reference screen captures in this Evidence of Intent as a reference. Important to note is also that, in the event log below each time stamp reflects the clock of the client, which may be different from the clock of Scrive eSign.





  

    		Time

    		IP

    		Event

  



    

    		2024-09-10 08:04:42.367 UTC

    		83.191.121.47

    		Sonya Trad (ST) opened the document in the signing view. Click here to see an attached screen capture of the top of their signing view.

  



  

  

    		2024-09-10 08:04:59.889 UTC

    		83.191.121.47

    		Sonya Trad (ST) signed the document. Click here to see attached screen capture of their signing view. Click here to see attached screen capture of the reference signing view created at 2024-08-27 18:42:52 UTC.

  

  

    		2024-09-10 08:09:44.02 UTC

    		192.71.132.57

    		Jörgen Andersson (JA) opened the document in the signing view. Click here to see an attached screen capture of the top of their signing view.

  



  

  

    		2024-09-10 08:12:53.115 UTC

    		192.71.132.57

    		Jörgen Andersson (JA) signed the document. Click here to see attached screen capture of their signing view. Click here to see attached screen capture of the reference signing view created at 2024-08-27 18:42:52 UTC.

  

  

    		2024-09-10 08:13:41.812 UTC

    		31.211.194.133

    		Carin Keller (CK) opened the document in the signing view. Click here to see an attached screen capture of the top of their signing view.

  



  

  

    		2024-09-10 08:16:16.906 UTC

    		31.211.194.133

    		Carin Keller (CK) signed the document. Click here to see attached screen capture of their signing view. Click here to see attached screen capture of the reference signing view created at 2024-08-27 18:42:52 UTC.

  









