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Bakgrund

| enlighet med Stockholms Stadshus AB:s tillAmpningsanvisningar avseende bolagens
investeringar som galler fran och med 2024-01-01 ska arlig lagesrapport lamnas till
koncernstyrelsen for projekt med en investeringsutgift som bedéms 6verstiga 1 000 mnkr.

Bolaget har i september 2025 sju enskilt beslutade projekt i olika faser fran utredning till
genomférande med en slutkostnadsprognos éver 1 000 mnkr:

- Kvartar rening - utredning

- Bromma flygplats - utredning

- Flemingsbergsdalen - inriktning

- Arstafaltet etapp 1 - genomférande

- Masstunneln - genomférande

- Grovrening Sickla del2 installationer - genomférande

- Stockholms framtida avloppsrening (SFA) - genomférande

Detta samlingsarende omfattar fem av ovanstaende rapporter, for projekt Stockholms framtida
avloppsrening (SFA) gors separat lagesrapport, den inkluderar aven Grovrening Sickla del 2
och redovisas i separat arende.

Bolagets exploateringsprojekt med investeringsutgift dver 1 000 mnkr hanteras sedan mitten
av 2024 efter 6verenskommelse med Stockholms Stadshus AB i de stadstvergripande
styrgrupperna for respektive exploatering. Bolagets VD ingér ocksa i styrgrupperna. Detta ar
en forandring mot tidigare, och nagot som bolaget ser positivt pa da omfattning och ekonomi
for bolagets projekt &r helt avhangigt beslut som fattas avseende respektive
stadsutvecklingsomrade.

Bolagets investeringsbeslut har historiskt fattats i gallande prisniva, vilket innebar att framtida
prisjusteringar generellt sett inte inkluderats i den budget som beslutats for projekten. Fran
och med 1 januari 2024 férandrades detta och for projekt éver 200 miljoner kronor som gar
upp for nya beslut beréknas prisindexrisk for att ta hojd for framtida marknadsutveckling och
kostnadsokningar.

Tidigare ar har prisutvecklingen pa marknaden inte medfort s& pass stora kostnadsokningar

att det funnits behov av att I6pande stamma av aktuell prisniva for den budget som beslutas i
en prisniva nagra ar tillbaka i tiden, men i rAddande lage har gallande budget indexuppraknats
till dagens prisniva for projekt med aldre beslut &n 2024 for att sékerstalla att projekten, med

de slutkostnadsprognoser som nu redovisas, fortsatt ligger inom sina budgetramar.

SLUT
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1. Sammanfattning

Projektet Kvartar rening for avskiljning av organiska mikroféroreningar vid Henriksdals reningsverk
befinner sig i utredningsfasen. Projektets utredningar har kommit igang i enlighet med
projektdirektivet. Tre parallella delprojekt pagar.

Teknisk utredning kring val av reningsprocess och placering pa Henriksdals reningsverk pagar och
kommer under november att leverera en rekommendation kring val av reningsprocess for vidare
inarbetning i en forstudie. Styrgruppen kommer att ta beslut om vilken reningsprocess som ska
utvecklas vidare i forstudien.

Arbete med att uppfora en pilotanlaggning pagar, med mindre férsening pa grund av svarigheter att
fa fram projekteringsunderlag. Driftsattning ar planerad till Q1 2026.

Provtagning i recipient och vid reningsverk genomfors under september och oktober. Arbete med
framtagande av en recipientmodell pagar. Leverans kommer att ske till Q2 2026 i enlighet med
projektplanen.

Av projektets faststallda utredningsbudget pa 23 mnkr sa ar utfallet fram till 2025-07-31, 1,69 mnkr.
Uteliggande avrop ar 9,6 mnkr.

Sammanfattningsvis ligger projektet i fas enligt den 6vergripande tidplanen samt i linje med budget.
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2. Inledning

Detta dokument utgor lagesrapport for september 2025 avseende projektet Kvartar rening for
avskiljning av organiska mikroféroreningar vid Henriksdals reningsverk.

Lagesrapporten foljer stadens rapporteringsmall for rapport till styrgrupp som finns att hamta fran
stadens projektstodssida for SSIP (Systemstdd Stora Investerings Projekt).

3. Projektets bakgrund och syfte

1. Bakgrund

EU:s reviderade avloppsvattendirektiv (EU 2024/3019) antogs av EU:s ministerrad den 5 november
2024 och darmed kommer krav pa inférande av kvartar rening for avskiljning av mikroférorening
(kvartar rening) fran utslapp pa avloppsreningsverk att implementeras i svensk lagstiftning senast 31
juli 2027. Stockholm Vatten AB (bolaget) behover darfor bygga ut Henriksdals reningsverk med ett
sadant reningssteg.

Hos varje medlemsland ska utbyggnaden av kvartar rening ske etappvis med start 31 december 2033
och slutféras senast 31 december 2045. Ar 2033 ska 20 procent av ett lands reningsverk med en
belastning dver 150 000 personekvivalenter ha infort denna kvartara rening. Ett beslut om nar
bolaget senast ska ha infort kvartar rening pa Henriksdals reningsverk ar annu inte fattat av
Naturvardsverket.

Henriksdals reningsverk har idag ingen kvartar rening implementerad. Daremot ger
membranprocessen (MBR-processen) som nu infors genom SFA-projektet goda forutsattningar for
att bygga vidare med kvartar rening. Detta tack vare det renade avloppsvattnets kvalitet som kan
erhallas genom MBR-processen.

De mikroféreningar som berors enligt detta direktiv har sitt ursprung i produkter fran
humanlakemedel och kosmetiska produkter. Darmed ingar inte PFAS eller mikroplaster.

Stockholms stad har i budget 2025-2027 klart uttryckt bolagets ansvar gallande lakemedelsrening
(det vill sdga kvartar rening).

Vid Stockholm Vatten AB:s styrelsemote den 6 februari 2025 godkandes projektdirektivet fér Projekt
Kvartdr rening fér avskilining av organiska mikroféroreningar vid Henriksdals reningsverk och
utredningsbeslut fattades med en projektbudget om 23 mnkr.

2. Syfte
Projektets mal ar att anldgga ett nytt reningssteg pa Henriksdals reningsverk for kvartar rening for att
klara kommande krav enligt EU:s avloppsvattendirektiv och dess implementering i svensk lagstiftning.
De nya kraven kraver rening av bland annat lakemedelsdmnen och andra organiska
mikroféroreningar.

Projektmalen under utredningsfasen ar féljande:
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mikroféroreningar vid Henriksdals reningsverk

e Framtagande av en teknisk forstudie (delprojekt Teknisk utredning) med syfte att kunna
rekommendera en teknisk I6sning som utvecklas vidare i ett principforslag
e Framtagande av ett principforslag (delprojekt Teknisk utredning) utifrdan rekommenderad

|6sning under férstudien

e Framtagande av en recipientmodell och riskbedémning (delprojekt Miljéanalys) med syfte att
kunna visa vilken reningsgrad som behovs for att klara kraven i miljokvalitetsnormen

e Genomfora pilotforsok for att utvardera teknikkombinationen ozon och biologiskt filter
(delprojekt Pilotforsok) med syfte att verifiera dimensionerande varden och optimera
driftparametrar for att kunna spara energi och miljokostnader.

4. Projektets omfattning

Projektet omfattar féljande aktiviteter och milstolpar.

Aktivitet

Milstolpe/Leverans

Genomfora teknisk forstudie
Anlagga pilotanlaggning
Genomfora pilotférsok

Genomfdra miljoundersoékning och
riskbedéomning

Ta fram principforslag

Ta inriktningsbeslut (BP2)

Ta fram systemhandling

Ta fram handlingar till anmélan gallande
miljofarlig verksamhet

Ta genomforandebeslut (BP3)
Ta fram forfragningsunderlag
Genomfora upphandling
Byggstart

Genomfora slutbesiktning
Genomfora provdrift

Beslut om projektleverans
Avsluta projektet

5. Vasentliga handelser

Leverans Forstudiehandling

Driftsattning pilotanlaggning

Leverans PM Pilotforsok med avseende pa
ozon och kolfilter

Leverans PM Miljoundersdkning och
riskbedéomning

Leverans Principforslag

Inriktningsbeslut taget
Leverans Systemhandling
Anmalan inskickad och faststalld av
tillsynsmyndigheten
Genomforandebeslut taget
Forfragningsunderlag skickas ut
Avtal skrivs

Startmote genomférande
Godkand slutbesiktning
Godkand provdrift
Leveransgodkdnnande (BP4)
Slutrapport (BP5)

Nedan presenteras vasentliga handelser sedan utredningsbeslutet fattades:

Projektledning

Dokument-1D 09222115557573078607

Signerat JB,CR



Stockholm Vatten och Avfall — Kvartéar rening fér avskiljning av organiska 5(12)
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En projektplan har tagits fram och godkants och faststéllts av styrgruppen for projektet. |
projektplanen finns bland annat en projektorganisation beskriven.

Teknisk utredning:

Teknisk utredning pagar, dar ett av tre delmoment ar avklarade. Det avklarade delmomentet berérde
utvardering av de tidigare studerade reningstekniksalternativen och aterkoppling fran projektets
schweiziska expertkonsulter samt beslut om vilka tekniker som ska utredas vidare i delmoment 2.

Startmote har hallits for delmoment 2 déar de tre valda reningsprocesser ska utvarderas vidare.

Miljoanalys

Startmote har hallits géllande framtagande av recipientmodell och riskbedomning. Arbetet kommer
att paga fram till borjan av Q2 2026. Forsta provtagningsomgang i recipienten genomfors under
september och sedan i oktober.

Pilotanldggning

Planering (projektering) for anldggande av en pilotanldaggning pagar.
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6. Projektorganisation

Under utredningsfasen genomfors projektet av SVOA:s VA-avdelning — Projekt och utveckling. De tre
delutredningsomraden drivs av respektive delprojektledare som rapporterar till
Huvudprojektledaren. Huvudprojektledaren rapporterar till styrgruppen for projektet som har
samma sammansattning som SFA-programmets styrgrupp. Forankring mot linjeverksamhet sker
genom dialog med beredningsgruppen, referensgruppen och teknikgruppen.

Bestdllare av projektet ar Christian Rockberger, VD SVOA. Projektagare ar Sigrid De Geyter,
avdelningschef VA.

Stockholm Vatten Styrelsen

Bestallare
Christian Rockberger, VO

Styrgrupp Kvartar rening

Christian Rockberger, VD
Jenny Bengtsson, Avdelningschef Investering
Sigrid De Geyter, Avdelningschef VA
Johanna Ansker, Omradeschef VA Produktion
Sonny Sundelin, Omrideschef VA Leverans
Stefan Rosengren, Enhetschefl SFA
Johanna Magnussen, Contreller Stockholms Stadshus AB
Sofi Klingvall, Projektchef Exploateringskontoret

Projektagare
Sigrid De Geyter, avdelningschef VA Beredningsgrupp

Johanna Ansker, OC VA-produktion (ordf )
Enhetschefer VA-produktion

Referensgrupp Huvudprojektledare
EC Projekd och utveckiing Dan Fujii, Enhet Projekt och utveckiing
GG Utredning
GC Utveckiing

Teknikgrupp

Delprojektledare Delprojektledare Delprojektiedare
Tekniska utredningar Pilotforsok Miljganalys

7. Beslut

Nedan foljer en sammanfattning av projektets formella beslut:
e Utredningsbeslut fattades av SVOA:s styrelsen 2025-02-06 (Utredningsbudget 23 mnkr).

Nedan féljer en sammanfattning av styrgruppens vasentliga beslut:

e 2025-06-11: Styrgruppen beslutar om att projektet utreder ett alternativ som kan innebara
att ca 1/3 av slammet ej kommer att uppfylla Revag-kraven och ddrmed behéver hanteras
separat (det vill sdga ej spridning pa akermark).
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8. Ekonomi

8.1 Det ekonomiska laget

Fram till juli 2025 ser det ekonomiska laget ut som foljer:

e  Aktuellt utfall i projektet: 1,69 mnkr
e  Godkant utredningsbudget: 23 mnkr
e Hittills avropat belopp i projektet: 9,6 mnkr

8.2 Orsaker till ev. avvikelser
Inga avvikelser att rapportera.

8.3 Utnyttjandegrad av budgeterade medel for risk och oforutsett

Posten ej tillampar for utredningsskede av projektet.

9. Tidplan och status

Sammanfattande tidplan.

e Utreda: Q1 2025 -Q2 2028
e Planera: Q3 2028 — Q2 2029
e Genomfora: Q3 2029 — Q4 2033

2025 2026 2027 2028 2029

Utredningsbeslut (BP1) X

Utredning, pilotférsok, recipientbeddmning

Implementering i Svensk lagstiftning (senast 31 juli 2027) X

Principforslag -
Inriktningsbeslut (BP2) X
Systemhandling -
Genomférandebeslut (BP3) X
Detaljprojektering

Upphandling

Genomforande

Status september 2025:

Projektet foljer den dvergripande tidplanen.

| den tekniska utredningen har 1 av 3 delmoment avslutats. Foréandring fran ursprunglig
utredningstidplan ar att leverans av sista delmomentet har senarelagts fran Q4 2025 till Q2 2026.

Framsta orsaken till detta var att man 6nskade att styrgruppen skulle fa maojlighet att godkanna val
av rekommenderad teknisk [6sning innan sista arbetspaketet genomférdes samt behov av att fordela
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budgeten battre mellan aren. Detta har ingen paverkan pa den évergripande tidplanen da
utredningen sedan ska invanta faststdllande av avloppsvattendirektivet i svensk lagstiftning senast 31
juli 2027.

Pilotanldaggningen ar nagot forsenad gallande uppstart av byggandet av pilotanlaggningen, orsaken
harleds till forsening gallande framtagande av underlag hos entreprendéren. Projektet planerar
fortfarande att kunna driftsatta pilotanlaggningen under Q1 2026.

Miljéanalys med framtagande av recipientmodell och genomférande av provtagning och analys av
organiska mikrofororeningar i recipienten haller tidplan och resultat forvantas till slutet av Q2 2026.
Forsta provtagningsomgangen har skett under september och andra (och sista)
provtagningsomgangen ar planerad till oktober. Provtagning sker bade vid reningsverket och i
recipienten.
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10.

Risk

Risklaget

Scenario

Konsekvens

Hantering

Status

Lagstiftning

Tillstand

PFAS

Kan ej
sprida slam
pa
akermark

Berguttag
behovs

Implementering i
svensk lagstiftning
blir strangare dn
den ursprungliga
utformningen i
EU:s direktiv.

Krav pa komplett
tillstandsansokan
och inte enbart
anmalan enligt
miljobalken.

Krav pa PFAS-
rening

Slammet blir gj
Revaq certifierad
om aktivt kol
blandas med
slammet.

Utrymmesbrist i
reningsverket gor
det svart att fa
plats med ett nytt
stort reningssteg
utan berguttag.
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Dyrare och mer komplex
teknisk 16sning. Kan
aven ha paverkan pa
genomfdrande tidplanen
om anldggningen
behover blir vasentligt
storre.

Stor paverkan pa
tidplanen da
tillstandsansokan kan ta
1 till 2 ar.

Paverkan pa framfor allt
drift- och klimatkostnad.
Beroende pa krav kan
aven
investeringskostnaden
komma att paverkas.
Alternativ slamhantering
behdver tas fram for det
slam som innehaller
aktivt kol.

Stor paverkan pa
investeringskostnad om
storre berguttag
behover ske. Paverkar
dven tid for
genomforande da nytt
tillstand behover sokes i
och med att det blir tal
om vattenverksamhet.
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Principforslaget ska
arbetas fram efter
att implementering
i svensk lagstiftning
har skett, vilket
sker senast 31 juli
2027.

Dialog med
tillsynsmyndighet
sker kontinuerligt,
samt anmaélan
kommer att skickas
in snarast efter 31
juli 2027 nar
direktivet ar inford
i svensk
lagstiftning.
Kostnad for att
PFAS-rening
kommer att
berdknas for de
tekniska l6sningar
som utreds.
Projektet utreder
tekniska
mojligheten att
hantera tva
slamstrommar
inom
reningsverket.

Stort fokus pa att
hitta tekniska
I6sningar som inte
kraver berguttag.
Berguttag ska
endast goras nar
inga andra
alternativ finns.

Oférandrat. Enligt
information fran
Naturvardsverket
kommer forslag till
forfattningsandring att
presenteras senast 30
januari 2026 till
regeringen, vilket
projektet kommer att
bevaka.

Ofdrandrat.

Of6randrat.

Ofdérandrat.

Projektet har fatt
godkant av
styrgruppen att utreda
alternativ som innebar
att denna risk faller ut,
dvs att ca 1/3 av
slammet fran
Henriksdals
reningsverk maste
hanteras pa annat séatt
an idag.

Resultat av preliminar
utredning visar att
visst berguttag blir
nodvandigt for att fa
plats med
reningssteget.
Projektet undersoker
dven vilken omfattning
av berguttag som ar
moijligt utan att
paverka grundvatten
och darmed behova
soka tillstand for
vattenverksamhet.
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Om projektet
bedomer att tillstand
kravs for
vattenverksamhet
kommer
tillstandshantering att
inledas sa fort
underlag finns for en
ansokan, vilket
forvantas finnas klar
till Q2 2026.

11. Arbetsmiljo, miljo, kvalitet

11.1 Arbetsmiljoarbetet
Riskanalys gallande teknisk I6sning ar inplanerad under Q3 2025.

Riskanalys har genomforts gallande foreslagen pilotanlaggning.

11.2 Miljdarbetet

Inget att rapportera da arbetet med uppférande av pilotanldaggningen ej har pabdorjats.

11.3 Kvalitetsarbetet

En kvalitetsplan ska tas fram av projektet och godkannas av styrgruppen. Detta ar planerat till
november 2025.

Projektet foljer stadens tillampningsanvisningar for projekt 6ver 1000 mnkr samt i 6vrigt SVOA:s
projektmodell.

En projektplan har tagits fram och godkants av styrgruppen. | projektplanen finns beskrivet ett antal
organisatoriska stodfunktioner till projektet (se dven kapitlet Projektorganisation ovan).

Projektgruppen bestar av tre delprojekt med varsin projektledare som rapporterar till
huvudprojektledaren. Manatliga avstamningar halls gallande tidplan, ekonomi, kvalitet och
omfattning.

Till projektgruppen finns stodfunktion (kallad Teknikgrupp) dar bolagets specialister finns att tillga,
samt koppling till linjeverksamheten.

Huvudprojektledaren har sedan ett kontinuerligt stod i den sa kallade referensgruppen for
projektledning. Referensgruppen bestar av narmaste chefer samt enhetschef for Projekt och
utveckling, VA-produktion.

Forankring och aterkoppling fran 6vrig VA-verksamhet sker genom den sa kallade beredningsgruppen
som bestar av enhetschefer samt omradeschef fér VA-produktion, VA-avdelningen.

Kvalitetsarbete i sjdlva den tekniska utredningen sker dels genom konsultens eget kvalitetssystem
samt genom kontinuerlig dialog med bestéllaren under projektets framdrift. En viktig del i den
tekniska utredningen ar medverkan av det schweiziska konsultbolaget som har stor erfarenhet av att
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planerat flera av de schweiziska reningsverken med kvartar rening sedan man som enda land i
varlden inférde krav redan 2016.

| samband med leverans av handling sker sedervanlig interngranskning hos konsult innan
granskningshandling 6versands till bestallaren varvid hela projektgruppen granskar handlingarna.

Slutligt beslut av vilken teknik som ska ga vidare for detaljstudier beslutas av styrgruppen for
projektet.

En viktig del i kvalitetsarbetet ar den tidplan som ar framlagd for projektets utredningsfas. Forst gors
en forstudie som foljs upp av pilotforsoken for att bekrafta samt ge underlag for detaljerad
dimensionering. Projektet ar tidsplanerat sa att kravstéllning i svensk lagstiftning hinner faststallas
innan principférslag arbetas fram.

12. Styrning och uppféljning

Projektet har faststallt en projektplan dar projektets styrning framgar.

Projektet styrs genom den faststallda styrgruppen. Innan projektarenden gar upp for beslut i
styrgruppen gar den for beredning till en beredningsgrupp for att inhdmta linjeverksamhetens
aterkoppling, samt sakerstélla att underlag som ska till beslut haller ratt innehall och kvalitet.

| den dagliga projektstyrningen har huvudprojektledaren stod av en referensgrupp.
Huvudprojektledaren rapporterar regelbundet till referensgruppen om framdriften och det
ekonomiska laget samt uppkomna utmaningar i utredningen.

Respektive delprojekt styrs av respektive delprojektledare som rapportera regelbundet till
huvudprojektledaren. Manatliga uppfoéljningsmoéten halls for denna aterkoppling.

Projektet foljer Stockholms Stadshus AB:s tillampningsanvisningar for projekt dver 1000 mnkr och
obligatorisk dokumentation lagras enligt SVOA:s rutiner for projektdokumentation. Projektet
befinner sig i utredningsfasen.

Projektet foljer daven Stockholm Vatten och Avfalls projektstyrningsmodell i
Projektstyrningshandboken, som ar indelad i sex faser: initiera, utreda, planera, genomfora, avsluta
och folja upp. Projektet styrs enligt bolagets faststdllda beslutsprocess, med kontinuerlig uppféljning
av ekonomi, tidplan, risk och kvalitet. Projektet anvander centrala mallar och rutiner fran SVOA:s
projektstyrningshandbok. Dokumentation sker |6pande i ProjectWise, och projektspecifika rutiner tas
fram vid behov

Projektet styrs genom beslutade ramar for tid, ekonomi och innehall.

Styrgruppen delges information om och hanterar beslut och férandringar kring tid, ekonomi och
innehall utanfor de faststallda ramarna.

Uppféljning sker mot styrgruppen genom lagesrapportering minst tva ganger per ar, samt mot
styrelsen genom arlig lagesrapportering enligt arshjulet for stora investeringsprojekt.
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Stockholm Vatten och Avfall &r en samhallsbyggare i
framkant som driver och utvecklar vatten- och avfallstjanster
med miljofokus. Varje dag, aret runt forser vi 1,4 miljoner
stockholmare med rent och gott kranvatten, renar avloppsvatten
och ser till att avfallet tas om hand. Tillsammans med invanare,
foretag och andra intressenter arbetar vi for att Stockholm
ska bli varldens mest hallbara stad.
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Stockholm Vatten och Avfall
Tel 08-522 120 00
svoa@svoa.se
WWW.SV0a.se

En del av Stockholms stad
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1. Sammanfattning

Exploateringsnamnden fattade utredningsbeslut under 2024, att utreda forutsattningarna for
stadsutveckling pa Bromma flygplats och att ta fram ett planprogram for omradet.

Flygplatsen ar belagen i Bromma i vastra Stockholm. Arbetet syftar till att utveckla en ny stadsdel i
enlighet med 6versiktsplanen. Det gérs genom en omvandling av flygplatsomradet efter 2038, da
arrendet for nuvarande aktor for flygplatsen gar ut.

En ny stadsdel inom flygplatsomradet mojliggor ny bebyggelse av cirka 16 000 bostader samt
arbetsplatser, skolor och parker med mera. Det kraver en helt ny grundlaggande uppbyggnad av alla
tekniska system inklusive VA.

Arbete med att ta fram planstrukturen inom planprogrammet pagar, samrad planeras till hosten 2026.

For Stockholm Vatten AB (bolaget) pagéar utredningsarbete for att bland annat ta fram vilket
fordrojningsbehov som finns for dagvatten inom programomradet. Dessa fordrojningsvolymer behéver
utrymme i planstrukturen.

Utredningen har ett utredningsbeslut pa 5 mnkr och en grov kostnadsbeddmning indikerar en
investeringsutgift som val éverstiger 1 000 mnkr. Inriktningsbeslut kommer tas fram for respektive
detaljplan som tidigast bedéms komma igang 2032.
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2. Inledning

Detta ar den forsta lagesrapporten for utredningen i detta format. Lagesrapporten &r baserad pa utfall i
augusti 2025 och vid detta datum k&nd projektinformation.

3. Projektets bakgrund och syfte

Exploateringsnamnden fattade ett utredningsbeslut 22 februari 2024, Dnr E2024-00135, att utreda
forutsattningarna for stadsutveckling pa Bromma flygplats. Ett reviderat utredningsbeslut fattades 17
oktober 2024 for att ta fram ett planprogram for omradet.

Flygplatsen ar belagen i Bromma i vastra Stockholm. Arbetet syftar till att utveckla en ny stadsdel i
enlighet med &versiktsplanen. Det gérs genom en omvandling av flygplatsomradet efter 2038, da
arrendet for nuvarande aktor for flygplatsen gar ut.

En ny stadsdel inom flygplatsomradet mojliggor ny bebyggelse av cirka 16 000 bostader samt
arbetsplatser, skolor och parker med mera. Det krdver en helt ny grundlaggande uppbyggnad av alla
tekniska system inklusive VA. Arrendeomradet &r cirka 130 hektar stort, se figur 1.

Figur 1. Planprogrammets omrade.

3.1 Syfte
Syftet med bolagets utredning &r att bidra med underlag som sakerstéller en hallbar och fungerande
VA-l6sning for det som planeras inom planprogrammet.
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4. Projektets omfattning
For bolaget omfattar utredningen hur exploateringens framtida VA-férsorjning kan utformas inom
planprogrammet samt identifiering av viktiga beroenden mot omkringliggande omraden. En annan
viktig del i utredningen &r att ta fram underlag for att sékerstalla en hallbar dagvattenhantering inom
det stora avrinningsomrade for dagvatten som paverkas av en exploatering inom flygplatsen.

5. Vasentliga handelser
Under maj och juni 2025 genomférdes ett stresstest av en framtagen planstruktur for hela omradet.
Bolaget har lamnat synpunkter ur bade VA:s och avfalls perspektiv. Under hosten fortsatter
planarkitekterna sitt arbete med att vaga ihop inkomna kommentarer och justera strukturen utifran det.

En stor fraga inom planprogrammet ar hantering av dagvatten eftersom det &r ett stort omrade som
har sin naturliga avrinningsvég genom flygplatsen. Nuvarande och framtida fléden har uppskattats for
att kunna beddma vilka fordréjningsvolymer som behdévs, volymer som kréver plats i planstrukturen.
Ledningsnatets dimension nedstroms ar det som paverkar volymbehovet mest. Samordning pagéar
med detaljplanen for Ballstahamn, som ligger nedstréms.

Sent under varen 2025 beslutades att aven del av Bromma-Riksby skulle laggas till i planprogrammet.
Tidigare har omradet ingatt i ett separat detaljplanearbete tillsammans med Linta gardsvag, sydvast
om flygplatsen. Denna detaljplan delades pa grund av en utmanande investeringskalkyl. Genom att
fora dver Riksbydelen till flygplatsens planprogram skapas battre férutsattningar till en mer
kostnadseffektiv och hallbar dagvattenlésning for omradet. Pumpning av dagvatten undviks och den
naturliga avrinningens riktning foljs. Det aterstar en del arbete med att uppdatera floden for det
tillkommande omradet.

6. Projektorganisation

Utredningen rapporterar Idpande till enhetschef fér Projektberedning exploatering samt bolagets
projektstyrgrupp VA Leverans. Arbetet utfors framst av bolagets organisation med stod av konsulter i
vissa utredningar dar projektledaren ansvarar for samordning och bemanning.

7. Beslut

Utredningsbeslut
‘ Styrelsen for Stockholm Vatten AB 2025-05-05
Tabell 1 inriktningsbeslut

8. Ekonomi
Utredningen har ett utredningsbeslut pa 5 mnkr och en grov kostnadsbedémning indikerar en
investeringsutgift som val dverstiger 1 000 mnkr. Utredningsbeslutet avser arbete for att ta fram
planprogrammet och kommer féljas av inriktningsbeslut for respektive framtida detaljplan.
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8.1 Det ekonomiska laget

Utfall till och med september 2025 310 kkr
8.2 Orsak till ev avvikelser

Tidplanen for programsamradet har forlangts vilket kommer innebéara att prognosen for kommande &r
justeras nagot.

8.3 Utnyttjandegrad av budgeterade medel for risk och of6rutsett
Den forlangda tidplanen for planprogrammet samt utokningen med omrade for Riksby innebar
sannolikt att del av risk- och of6rutsettpotten (totalt 1,5 mnkr) kommer nyttjas. Hur stor del ar for tidigt
att bedoma men den totala prognosen beddms i dagslaget inte paverkas.

9. Tidplan och status
Tidplanen for planprogrammet ar forlangd, samrad planeras nu till host 2026 istallet for Q2 2026.
Ursprungligen var tidplanen satt for att hinna med samrad och redogorelse innan det politiska valet i
september 2026. Nu beddms det inte vara nddvandigt varfor tidplanen forlangts nagot for att fa
ytterligare tid till de utredningar som behévs for planprogrammet infor samrad.

Utredning Q12025 - Q2 2026
Samrad Q3/Q4 2026
Antagande Q2 2028

Efter programmets antagande kommer det att kravas fortsatt planeringsarbete i form av férdjupning av
idé och struktur, infrastruktur, ekonomiska forutsattningar, etappindelning och markanvisningsstrategi.
Exploateringskontorets bedémning ar att sddan planering kommer ta cirka 4-5 ar, och att
detaljplanearbeten kan starta darefter, med malbild att ha den forsta lagakraftvunna detaljplanen till
2038.
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10. Risklaget

e Det langa tidsperspektivet ar en kand risk och tidplanen for planprogrammet har forskjutits.
Projektet arbetar aktivt med tidplanen.

e Riksby ar en osékerhetsfaktor innan ny planprogramsgrans ar faststalld och erforderlig
omarbetning har gjorts.

e Inom flygplatsomradet finns begréansad tillgénglig information om geotekniska och
geohydrologiska férutsattningar samt markfororeningar. Risk finns att underlagen som
kommer ligga till grund for planprogrammet inte &r tillrackligt utforliga fér att kunna fungera
som bra beslutsunderlag. Bevakas av projektet.

e Dagvatten och skyfall &r viktiga fragor inom programmet och det arbetas aktivt med
kravstallning fran bolagets sida. Samordning med intilliggande detaljplaner pagar for att ge
dagvattnet sa bra forutsattningar som mojligt inom planprogrammet.

11. Arbetsmiljo, milj6, kvalitet

11.1 Arbetsmiljoarbetet
Planprogrammet &r i tidigt skede. De risker som kan identifieras redan nu kommer att bevakas och i
mojligaste man arbetas bort eller minimeras under fortsatt utredning och planering.
En aspekt som studeras ar framkomlighet vid skyfall, det ingér i stadens utredning. Tva andra
aspekter ar arbetsmiljo dels vid framtida driftinsatser och dels vid anlaggandet av VA-anlaggningen.

11.2 Miljoarbetet

Inom planprogrammet ansvarar Stockholm stad for projektets miljdarbete. Miljoforvaltningen &r
involverad tillsammans med exploateringskontoret och stadsbyggnadskontoret. Det finns en hel del
fororeningar att hantera inom flygplatsen. PFAS &r en av de mest utmanande féroreningar som finns
bade i jord och i grundvatten inom omradet. Utredning om hur rening och hantering ska ske framover
pagar.

11.3 Kvalitetsarbetet

For sakerstéallande av god kvalitet gallande dokumentationshantering lagras alla underlag i
projekthanteringssystemet Projectwise.

Alla bolagets investeringsprojekt féljer Projektstyrningshandboken for att sékerstalla att projektet foljer
de beslutspunkter och rutiner/moment som kravs fran att ett projekt initieras vid BPO tills att det foljs
upp vid BP6. Denna 6vergripande utredning kommer ligga till grund for nya utredningsbeslut pa en
mer detaljerad niva nar planprogrammet ar fardigt.

12. Styrning och uppféljning

Projektet hanteras i den stadsévergripande styrgruppen for exploateringen av Bromma flygplats.
Bolagets VD ingar i styrgruppen.
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Operativt styrs projektet i enlighet med bolagets projektstyrningshandbok och rutiner fér projekt- och
investeringsstyrning. Projektrapportering sker manadsvis till enhetschef pa Projektberedning
exploatering med avstamning mot tid, innehall och kvalitet. Projektrapportering sker aven manadsvis i
bolagets projektstyrningsverktyg MS-project.
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Stockholm Vatten och Avfall &r en samhallsbyggare i framkant som driver och utvecklar vatten- och
avfallstjanster med miljéfokus. Varje dag, aret runt forser vi 1,5 miljoner stockholmare med rent och
gott kranvatten, renar avloppsvatten och ser till att avfallet tas om hand. Tillsammans med invanare,
foretag och andra intressenter arbetar vi for att Stockholm ska bli varldens mest hallbara stad.

Stockholm Vatten och Avfall
Tel 08-522 120 00
kund@svoa.se
WWw.svoa.se

En del av Stockholms stad
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1. Sammanfattning

April 2020 antog Huddinge kommun ett planprogram fér Flemingsbergsdalen i syfte att utveckla
omradet till en integrerad stadsdel i Flemingsberg med héga stadsbyggnadskvalitéer. Programmet
ska ge mojlighet till nya arbetstillfallen, handel, ndjen, kultur, bostéder, samhéllsservice och
studieplatser. Utvecklingen av Flemingsbergsdalen ar ett led i att stéarka den regionala stadskarnan
Flemingsberg, en strategisk utvecklingspunkt for hela Stockholmsregionen.

Foér SVOA omfattar projektet utbyggnad, omlaggning och uppdimensionering av VA-anlaggningen
inom planprogrammet och till viss del utanfor for att skra upp tillkommande spillvattenfloden. Totalt
innebar projektet en utbyggnad och omlaggning av VA-ledningar pa cirka 9000 meter, en till tva
dagvattendammar och eventuellt en stérre pumpstation.

Planprogrammet kommer att detaljprojekteras och byggas ut i etapper. | dagslaget finns en
systemhandling framtaget for allmén platsmark och under hosten kommer forsta etappen inom
systemhandlingen att paborja detaljprojektering.

Huddinge Kommun kommer vara byggherre for utbyggnad inom allmén platsmark, exploatéren inom
kvartersmark och SVOA &r egen byggherre for delprojekt som ligger i direkt anslutning till
planprogrammet. SVOA har aven haft ett par mindre delprojekt (Separatorn 1 och Kvarndngsvéagen)
inom planprogrammet som ar fardigstéllda och invéntar slutbesiktning.

Flemingsbergsdalen har inriktningsbeslut pa 120 mnkr med en indikativ budget pa 1 200 mnkr. Infor
varje delprojekt tas det fram ett genomforandebeslut. Utfall hittills ligger pa totalt 33,5 mnkr och
inkomster beréknas till 26 mnkr innan arets slut.

Varje delprojekt har en egen tidplan for detaljprojektering/FU/upphandling samt genomférande och
projektet i sin helhet kommer att planeras och byggas ut fram till &r 2050.

Storsta risklaget i dagslaget ar den omprojektering som Trafikverkets projekt Tvarforbindelse
Sodertdrn nu genomfor inom det narliggande TSK40 projektet. | maj 2025 fanns en hallbar
systemldsning framtagen mellan Flemingsbergsdalenprojektet och TSK40 men pa grund av
ekonomiska skal behéver nu TSK40 se 6ver vissa storre ledningsomléaggningar vilket kan leda till
stdrre omtag aven inom Flemingsbergsdalenprojektet.
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2. Inledning

Det har ar den andra lagesrapporten i projektet i detta format. Lagesrapporten ar baserad pa utfall 23
september 2025 och vid detta datum kand projektinformation.

3. Projektets bakgrund och syfte

April 2020 antog Huddinge kommun ett planprogram fér Flemingsbergsdalen i syfte att utveckla
omradet till en integrerad stadsdel i Flemingsberg med hoga stadsbyggnadskvalitéer. Programmet
ska ge mdjlighet till nya arbetstillfallen, handel, nojen, kultur, bostader, samhallsservice och
studieplatser.

Ambitionen inom Flemingsbergsdalen &r att kunna erbjuda narmare 35 000 nya arbetsplatser, 5 000
nya bostader och 3 000 nya skol- och forskoleplatser. Ett arbete som kommer paga fram till &r 2050.

For att sékra den tillkommande bebyggelsen inom Flemingsbergsdalen kommer SVOA som
Kommunens VA-huvudman att bygga ut och bygga om befintlig VA-anlaggning.

3.1 Syfte

Utvecklingen av Flemingsbergsdalen &r ett led i att stéarka den regionala stadskarnan Flemingsberg,
en strategisk utvecklingspunkt for hela Stockholmsregionen.

| Flemingsbergsdalen ska en héllbar stadsdel - som tillsammans med néarliggande omraden skapar
ett sammanhallet och hallbart Flemingsberg med bostader, arbetsplatser, samhallsservice, handel,
noje, park och natur.

Syftet med SVOAs projekt ar att mojliggéra exploateringen och férsérja denna med allméant vatten-
och avlopp.

4. Projektets omfattning

For SVOA omfattar projektet utbyggnad, omlaggning och uppdimensionering av VA-anlaggningen
inom planprogrammet och till viss del utanfor for att sékra upp tillkommande spillvattenfléden. SVOA
ingar i en gemensam systemhandling som Huddinge Kommun Iatit ta fram. Fortsatt detaljprojektering
och genomférande delas upp etappvis i mindre delprojekt.

Totalt innebar projektet en utbyggnad och omlaggning av VA-ledningar pa cirka 9000 meter, en till
tva dagvattendammar och eventuellt en stérre pumpstation.

5. Vasentliga handelser

Kvarnangsvagen — delprojekt kopplat till detaljplanen "Centralmarken” som vann laga kraft i juli 2022.
| samband med byggnationen av Alfa Lavals nya kontor-och laborationsbyggnad kravdes
ledningsflytt p& cirka 180 meter. Projektet ar fardigbyggt och invantar slutbesiktning.
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Separatorn 1 — servisarbeten for anslutning av Alfa Lavals nya byggnad. Projektet ar fardigbyggt och
invantar slutbesiktning.

Systemhandling (allmén platsmark) — Slutleverans systemhandling 29 september 2025.

Levererad tidplan fréan Huddinge Kommun for alla delprojekt

I juni 2025 redovisade Huddinge Kommun tidplaner for de tilltdnkta delprojekten inom
Flemingsbergsdalen. Till grund ligger den systemhandling som tagits fram mellan Q3 2024 och Q3
2025. Det ar totalt 22 delprojekt som redovisas under kapitel 8 Ekonomi och kapitel 9 Tidplan och
status.

6. Projektorganisation

Projektorganisationen inom SVOA ar uppbyggd enligt féljande;

huvudprojektledare, delprojektledare, interna sakkunniga resurser och kravstéllare samt
projektstyrgrupp och upphandlande organisationer.

Delprojekten drivs olika utifrdn vem som ar byggherre. Nedan redovisas de tre olika indelningarna.

Inom allmén platsmark inom planprogrammet

Huddinge Kommun ar uppdragsgivare och byggherre for framtagen systemhandling och kommande
detaljprojektering for alla kommunala vagar inom planprogrammet. SVOA ar ansvarig for framtagning
av VA-projektering och kommer inga i Huddinge Kommuns upphandling av entreprendr.

Inom kvartersmark som ska bli allmén platsmark inom planprogrammet
Exploator ar uppdragsgivare for kommande planering och SVOA ar ansvarig for VA-projekteringen.
Upphandling och utférande inom kvartersmark som ska bli allmén platsmark é&r ej faststallt an.

Inom allmén platsmark utanfér planprogrammet

SVOA ar egen byggherre for ny spillvattenledning i Tellusvagen strax utanfor planprogrammet och
en ny dagvattendamm inom befintligt vatmarksomrade. Detta for att ha kapacitet att ta emot de
Okade dag- och spillvattenflddena.

7. Beslut

7.1 Inriktningsbeslut

Kommunfullméaktige 2023-12-04 120 mnkr med en indikativ
total 1200 mnkr

Tabell 1 Inriktningsbeslut

7.2 Genomfodrandebeslut

Separatorn 1 Investeringsrad 2023-12-04 2,5 mnkr

Kvarnangsvagen Investeringsrad 2023-12-14 20 mnkr

Tabell 2 Genomférandebeslut
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7.3 Reviderat genomforandebeslut

Separatorn 1 Investeringsrad 2024-02-22 4,5 mnkr

Kvarnangsvagen Investeringsrad 2025-03-26 24 mnkr

Kvarnangsvagen Investeringsrad 2025-09-26 28 mnkr

Tabell 3 Reviderade genomférandebeslut

8. Ekonomi

Projektet har ett inriktningsbeslut pa 120 mnkr med indikativ total budget pa 1 200 mnkr. De nya
delprojekten fran Huddinge Kommun &r nyligen presenterade och redovisas i tabell 4 nedan. Tabell 5
redovisar totalbudget och utfall. Tabell 6 redovisar inkomster fram till och med september 2025 fran
anlaggningsavgifter och kostnadsreglering for ledningsflytt.

8.1 Det ekonomiska laget

Flemingsbergsdalen | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 2035 | 2036 | 2037 | 2038 | 2039 [ 2040 | 2041 | 2042 | 2043 | 2044 | 2045 [ 2046 | 2047 | 2048 [ 2049 [ 2050 | Prognos/projekt ftr) | Total utfall
Flemingsbergsdalen SH | 1500 | 4000 | | | | | | | | | | | | | | | 5500] 5500
Regulatorvagen (PO1) 1000] 3 000[ 25000] 8000 37000
Regulatorvégen (PO2) 3000[ 20000] 7000 30000
Rezulatorvagen (P03) 3000[ 1000] 24000 7000 35000
Regulatorvagen (P04) Invantar tidplan
Generatorslingan (P21) 1500] _1300] 24 000] 10000) 36 800)
Generatorslingan (P22) 35 000 invantar tidplan
Generatorslingan (P23) 30000 Invantar tidplan
Generatorslingan (P44) Invantar tidplan
is agen (P11) 1000 500] 15 000] 15 500
Elekironvagen (P71) 1800] 14000| 10 000) 25 800)
Logistikvagen (P51) 2500] 17000] 6000) 25500
Logistikvigen (P53) 30 000 Invantar tidplan
Jonvagen (Pa1) 2500] 18000] 6000) 26 500
etapp 1| 18000 7000 25 000|Fardigbyzed 25000
(p31) 1500]  500] 17000 19000
(p33) 1500] 500 16 000] 18 000)
G-Cueg (P42) 2000] 1000[ 24 000] 6000] 33000
Tellusvagen 150 000]invantar tidplan
Dammen 4500|_1500] 1000 18000| _6000| 31000
Pumpstation 60 000[Om den behovs
Stadscentrum (AQ1-ACS) 50 000 Invantar tidplan
Kvartersstaden (C01-C06) 50 000|invantar tidplan
|Akumulatorn batteriet 50 000 Invantar tidplan
separatoen 3000] 3000|Fardigbveed | 3000
[ofbrutsett 383 900
Totalt prognos per &r 23 024| 14 525 8026] 25 327] 34 028] 16029] 43 530| 32831[ 40032| 19 023 2034| 2 535[ 37526| 21037| 2038] 2039| 2040] 2041| 2042] 2043] 2044] 5545 3546] 42047 2048] 0| 0
Totalt 1 200 000| ot [ 33500]

Tabell 4 Prognoser for idag kédnda delprojekt inom allmén platsmark.

Total budget (Inriktningsbeslut och indikativ budget) 1 200 000 tkr

Totalt utfall fram till 2025-09-23 33500 tkr

Tabell 5 Totalbudget och utfall

Anlaggningsavgifter fram till 2025-09-23 7 025 tkr

Beraknad kostnadsregelring ledningsflytt 2025 18 900 tkr

Berdknande totala inkomster 2025-09-23 25 925 tkr

Tabell 6 Inkomster fran anlaggningsavgifter och beraknad kostnadsreglering (ledningsflytt)
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8.2 Orsak till avvikelser

Rev BP3 Separatorn

Projektet sokte reviderat genomforandebeslut pa 4,5 mnkr, en utokning med 2 mnkr fran tidigare
beslut. Revidering av genomférandebeslutet beror pa tillagg av ytterligare tva serviser som fran
boérjan var planerade att utféras i ett senare skede, men pé grund av andrad tidplan i
produktionssamordningen med byggherren behdvde dessa utféras tidigare. Att lagga till dessa till
pagaende entreprenad var det mest effektiva for att inte avstanna produktionen. Sista
kostnadsregleringen &r inte faststélld &n da SVOA invantar underlag fran JM. Projektet kan komma
att hamna inom ursprunglig BP3 da planerat spontarbete fér den ena servisen inte blev lika kostsamt
som befarat.

Rev BP3 Kvarnangsvagen

Projektet har ett reviderat genomférandebeslut pa 28 mnkr, en utdkning med 4 mnkr fran tidigare
reviderat genomforandebeslut pa 24 mnkr. Kostnadsokningen beror i huvudsak pa tillkommande
kostnader for aterstallning av Kvarnangsvagen.

8.3 Utnyttjandegrad av budgeterade medel for risk och of6rutsett

Separatorn 1

Den storsta risken pa 6kade spontkostnader foll inte ut lika mycket som befarat. Darav holl sig
projektet inom reviderad budgetram.

Kvarnéangsvagen

Projektets budgeterade kanda risker (ytterligare bergschakt, dkade spontkostnader och
trafikanordningsplaner) och oférutsett foll ut inom ramen fér genomférandebeslutet. Vilket ledde till
ett reviderat genomférandebeslut. Of6rutsett som intraffade under byggskedet var omprojektering
och en nagot langre ledningsdragning an planerad, p& grund av hinder under mark som e;j
framkommit under tidigare undersokningar och ledningsunderlag. Projektet séker nu ett andra
reviderat genomférandebeslut som beskrivs ovan i punkt 8.2.

9. Tidplan och status

Inledande beskrivning

Framtagen systemhandling for allman platsmark (gréna ytor) kommer framover att delas upp i olika
delprojektdelstrackor bade gallande detaljprojektering och byggskeden. Figur 1 nedan illustrerar
Huddinge Kommuns etappindelning och tabellerna 7, 8 och 9 redovisar tidplanen fér respektive
delprojektstracka.
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1

Figur 1 Framtagen systemhandling och dess etappindelning infér framtagning av forfragningsunderlag och |

byggskede

Fargindelning nedan i tidplanetabellen tydliggor att en och samma vég kan vara indelad i olika

delstrackor

Delprojektet inom allman
platsmark (Huddinge ar
byggherre)

Delprojektstrackor

Detaljprojektering/FU
/Upphandling

Genomfdra - Avslut

Regulatorvagen, Etapp 1 P01 Q3 20252027 2027-2028
Regulatorvagen, Etapp 2 P02 2029-2030 2030-2031
Regulatorvagen, Etapp 3 P03 2030-2032 2032-2033
Regulatorvagen, Etapp 4 P04 2032-2033 2033-2034
Generatorslingan P21 2026—-2028 2028-2030
Generatorslingan P22 Huddinge aterkommer Huddinge aterkommer
med tidplan med tidplan
Generatorslingan P23 Huddinge aterkommer Huddinge aterkommer
med tidplan med tidplan
Generatorslingan P44 Huddinge aterkommer Huddinge aterkommer
med tidplan med tidplan
Bjornkullavagen P11 2029-2031 2031-2033
Elektronvagen P71 2031-2032 2032-2034
Elektronvagen (Kotunneln) | P43 2037-2038 3028-3039
Logistikvagen P51 2035-2036 2036—-2037
Logistikvagen P52 2037 2038-2039
Jonvégen P41 2035-2036 2036-2037

Dokument-1D 09222115557573078607

Signerat JB, CR




Stockholm Vatten och Avfall — Flemingsbergsdalen

8 (12)

Kvarnangsvagen P31 2035-2036 2036-2037

(Kvarnangsvagen

férlangning)

Kvarnédngsvagen 2 P32 2043-2044 2044-2046

Kvarnangsvagen P33 2045-2046 2046-2047

(Anslutningsvagen 2)

G-C vag P42 2045-2046 20462047

Tabell 7 Tidplan for delprojektstrackor inom allman platsmark

Delprojekt inom kvartersmark (som Delprojektstrackor Detaljprojektering/FU Genomfora -
ska bli allméan platsmark) /Upphandling Avslut
Batteriet EO2, EO3 2035-2036 2026—-2037
Ackumulatorn EO4, E05 2038-2039 2039-2040
Kvartersstaden C01 - C06 2033-2040 2040-2050
Stadscentrum AO01 — A09 2026-7? 2028-7?

Tabell 8 Tidplan for delprojektstrackor tillhérande kvartersmark som ska bli allmén platsmark

Delprojekt inom allman
platsmark (dar SVOA

SH

Detaljprojektering/FU
/Upphandling

Genomfodra - Avslut

ar byggherre)
Dagvattendamm Q2 2025 - Q1 2026 Trolig start 2026 men Tidplan behdver synka
tidplan behover synka med | med TSK 40 och
TSK 40 och Huddinge Huddinge Kommun.
Kommun. Dammen behoéver vara
fardigbyggd 2035
Pumpstation Lagesanalys och Om SVOA behover Tidplan behdver synka
forprojektering pagar. pumpstation, start SH Q4 med TSK 40 och
Klar Q3 2025. 2025. Huddinge Kommun.
SH pabdrjas OM SVOA | Detalprojektering/FU start pumpstationen behéver
behdver pumpstationen. | Q3 2026. vara fardigbyggd 2035
Tellusvagen SH pagar. SH klar Q4 Q1 2026-Q3 2026 Tidplan behover synka

2025

med TSK 40 och
Huddinge Kommun.

Tabell 9 Tidplan for delprojekt dar SVOA ar byggherre

10.

Risklaget

e En avgorande paverkan for Flemingsbergsdalens planprogram ar den ledningsomléaggning
som planeras ske inom projektet TSK40, som &r ett av Trafikverkets delprojekt inom
Tvarforbindelsen Sodertérn. Fram till maj 2025 fanns en hallbar systemldsning framtaget
mellan Trafikverket och SVOA, men pa grund av ekonomiska skal har Trafikverket behovt
gora omtag vilket kan dventyra framtida planer. Framat maj 2026 kommer det komma
besked kring framtida planering inom TSK40.

Trafikverket driver I6pande ett storre riskanalysarbete tilsammans med Huddinge, SVOA och
trafikférvaltningen for att s tidigt som majligt lyfta risker och konsekvenser.
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o Skedesutbyggnadsplanen bér ses som en risk om den inte bevakas utav VA-huvudmannen.
Utan SVOAs inspel finns risk for att va-anlaggningen alltfér mycket byggs ut efter
kvartersmarkernas tidplaner som enligt tabellerna ovan i stort sett baseras pa att man bygger
ut en liten del av gatan och dess ledningar enbart for att anpassa byggnaden som byggs
inne pa kvartersmarken. Detta kan medfdra problem for SVOA vars ledningssystem ar en
stérre sammanhéngande struktur dar funktionen behdver sékerstéllas i hela systemet. SVOA
och Huddinge har Iépande avstamningar och gemensam planering. Aven tillsammans med
exploatéren dér det behdvs.

11. Arbetsmiljo, miljo, kvalitet

11.1 Arbetsmiljoarbetet
Inom planprogrammet Flemingbergsdalen ar BAS-P och BAS-U utsedd av Huddinge Kommun.

For de delar inom projektet dar SVOA ar byggherre har SVOA avropat BAS-P och kommande BAS-
u.

11.2  Miljbarbetet

Inom planprogrammet Flemingbergsdalen ansvarar Huddinge Kommun for projektets miljdarbete.
For de delprojekt dar SVOA ar byggherre ansvarar SVOA for projektets miljdarbete som till exempel
markmiljoteknisk utredning, strategisk masshantering och byggvarubedémning.

11.3 Kvalitetsarbetet

Upphandlad ramavtalskonsult inom det va-tekniska omradet ar avropad for att ta fram den va-
anlaggning/ar som SVOA har bestallt inom projektet. Produkten inom de olika faserna
(systemhandling och detaljprojektering) interngranskas bade hos konsulten och hos SVOA enligt
faststéllda granskningsrutiner. Till grund for framstéllande av SVOAs va-anlaggning ligger
projekteringsanvisningar och SVAMA som kontinuerligt uppdateras for att matcha den
branschstandard som kravs for tiden for projektet.

For sékerstallande av god kvalitet géllande dokumentationshantering lagras alla underlag i
projekthanteringssystemet Projectwise.

Alla investeringsprojekt inom SVOA foljer Projektstyrningshandboken for att sakerstélla att projektet
foljer de beslutspunkter och rutiner/moment som krévs fran att ett projekt initieras vid BPO tills att det
foljs upp vid BP6.

12.  Styrning och uppfdljning

Overgripande styrgrupp for de delar som berér SVOA i utbyggnaden av Flemingsbergsdalen &r den
samarbets- och eskaleringsgrupp bestaende av chefer inom Huddinge kommun (HK) respektive
SVOA som hanterar flertalet fragor avseende VA-projekt i Huddinge kommun. Ordférandeskapet
vaxlar terminsvis mellan Vice stadsbyggnadsdirektér HK och AC Investering SVOA. Utbver
rapportering eskaleras fragor ocksa vid behov till det mote som regelbundet hélls Kommundirektor
HK och VD SVOA.
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Parallellt som projektet styrs och féljs upp inom SVOA med bade projektstyrningshandboken och
SVOAs ekonomihanteringssystem MSPS som stdd, s foljer projektet Huddinge Kommuns rutiner
inom framtagande av projektets underlag och den tidplan som Huddinge Kommun &ger. En storre
konsultorganisation &r avropad av Kommunen for att driva projektets planering och projektering.
Huddinge Kommun har dven med egna medarbetare som projektledare, miljoplanerare, etc.
Huddinge Kommun éar liksom SVOA delaktiga i projekterings- och ledningssamordningsmoéten och &r
viktiga parter i granskningsforfarandet.

v STOCKHOLM
78 VATTEN
= OCH AVFALL

Stockholm Vatten och Avfall &r en samhéllsbyggare i framkant som driver och utvecklar vatten- och
avfallstjanster med miljéfokus. Varje dag, aret runt forser vi 1,5 miljoner stockholmare med rent och
gott kranvatten, renar avloppsvatten och ser till att avfallet tas om hand. Tillsammans med invanare,
foretag och andra intressenter arbetar vi for att Stockholm ska bli varldens mest hallbara stad.

Stockholm Vatten och Avfall
Tel 08-522 120 00
kund@svoa.se
WWW.svoa.se

En del av Stockholms stad
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1. Sammanfattning

Projektet Arstafiltet etapp 1 (E01) &r en del av Stockholms nya stadsdel Arstaféltet som ar planerad
upp till 8 etapper. Projektets syfte ar att mojliggora upp till 7000 nya bostader samt skolor, férskolor,
torg, parker och nya gang- och cykelstrak. | etapp 1 byggs omkring 1000 bostader, forskolor, en park
och dagvattendammar. Arbetet innebar en omlaggning av befintliga VA-ledningar men ocksa en
utbyggnad av VA-ledningsnat innan bostadsbyggandet kan starta igang.

Groventreprenaden startades 2018 och berdknas vara klar 2026.
Bolagets projekt har ett reviderat genomférandebeslut frén juni 2024 avseende Arstafaltet EO1 om 1

229 mnkr inkl. prisindexrisk pd 93 mnkr. Tackningsgraden for Arstafaltet EO1 motsvarar 8 % av
bolagets investeringsutgift.
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2. Inledning

Detta ar den forsta l&gesrapporten for projektet i detta format.
Lagesrapporten ar baserat pa utfall till och med 1 juli 2025 och kand projektinformation.

3. Projektets bakgrund och syfte

Projektet har uppkommit med anledning av Stockholms stads beslut att exploatera omréadet Arstafaltet
EO1 som i sin tur ingdr i stadens nya stadsdel Arstaféltet.

Arstafiltet bestdr av totalt 8 etapper dar dver 7000 nya bostader skall byggas.

Exploateringen av Arstafltet EO1 innefattar skapandet av 1000 bostéder, varav cirka 125
studentldgenheter och 15 stadsradhus. Det ska dven bli butikslokaler, tre forskolor och en
stadsdelspark med bland annat lekplats och en mindre strand. Detta krdver omlaggning av befintliga
VA-ledningar samt utbyggnad av VA-ledningsnatet.

Stockholm Vatten och Avfall (SVOA) kommer att folja stadens planerade etappindelning, med
undantag av den forsta etappen av exploateringen, dar anpassningar mot befintligt ledningssystem
behover goras. En stor del av denna etapp avser stora ledningsomléggningar som kravs for att
mojliggora exploateringen och utbyggnaden av dagvattendamm. Dessa atgérder stracker sig over ett
stort omréde av Arstafaltet vilket medfor att SVOA:s etapp 1 kommer att inkludera ett storre omrade
an stadens etappindelning.

6 X ; - 7 o 3 i
Stockholm Vatten och Avfalls projektomrade for etapp 1, blamarkerat
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4. Projektets omfattning

Arstafaltet Etapp 1 innefattar byggandet av ett nytt lokalt ledningsnét med spill-, dag-, och
dricksvattenledningar for att ansluta ny bebyggelse. Projektet innefattar &ven omlaggning av befintliga
huvudledningar med dimensioner upp till 2000 millimeter i diameter. Darutéver byggs en ny
dagvattendamm cirka 1,8 hektar, en ny tryckstegringsstation for vatten och en ny pumpstation for
dagvatten.

Ledningslaggningen bestar av foljande:
+  Avloppsledningar (dag- och spillvatten) med dimension som uppgar till 1200 millimeter, cirka
7 kilometer
» Avloppsledningar (dag- och spillvatten) med dimension mellan 1400 - 2000 millimeter, cirka
2 kilometer
» Dricksvattenledningar av segjarn med dimension upp till 800 millimeter, cirka 4,5 kilometer
«  Huvudvattenledningar av stal med dimension 800 millimeter, cirka 600 meter.

5. Vasentliga hdndelser

5.1.Genomfdérande
Efter havning av tidigare kontrakt har ny entreprenor paborjat arbeten under 2024

5.2.Beslut att pausa kommande etapper

Exploateringskontoret informerade i april 2025 att beslut fattats att pausa kommande etapper och
senareldgga vissa delar inom etappen 4. Exploateringskontorets projektintéakter behover i forsta
hand sakerstallas genom markanvisning for kvarstaende kvarter.

6. Projektorganisation
Projektet drivs av Exploateringskontoret som dger den dvergripande tidplanen och &r byggherre for

entreprenaden. Bolagets delar i projektet drivs av projektledare pa enheten Exploateringsprojekt, inom
avdelningen Investering.

7. Beslut

Samtliga beslut for Arstafaltet etapp 1 har fattats av Kommunfullmaktige (KF).

e Genomforandebeslut 2013-09:
200 mnkr (avser Arstaféltet Huvudprojekt, alla etapper)

e Rev. Genomforandebeslut 2021-09:
764 mnkr (prisniva 202106, indexuppréaknat till prisniva 202311, 838 mnkr)

o Rev. Genomfdrandebeslut 2024-06:
1229 mnkr inkl. framtida kostnadsutveckling (prisindexrisk)
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8. Ekonomi

Moment

Genomfoérandebeslut

Bokfort 202506

Prognos 202705

Projektledning
Projektering

14 000 000 kr
22 000 000 kr

12 000 000 kr
20 000 000 kr

14 000 000 kr
22 000 000 kr

Byggledning 4 000 000 kr 2 000 000 kr 3 000 000 kr
Slutbesiktning 1 000 000 kr 100 000 kr 1 000 000 kr
Entreprenadkostnad 1 005 000 000 kr 780 000 000 kr 1 006 000 000 kr
Kéanda risker 60 000 000 kr - kr 30 000 000 kr
Oforutsett 30 000 000 kr - kr 15 000 000 kr
Summa: 1 136 000 000 kr 814 100 000 kr 1 091 000 000 kr

Indexupprakning
Summa: (Prisniva 2023-11)

1 136 000 000 kr

Prisindexrisk
Summa:

93 000 000 kr
1229 000 000 kr

93 000 000 kr
1184 000 000 kr

8.1.Det ekonomiska laget

Arstaféltet Etapp 1 har ett genomférandebeslut pa totalt 1 229 mnkr inkl. prisindexrisk och en
upparbetad kostnad om 814 mnkr i genomférandefasen. En uppdaterad entreprenadkalkyl t.0.m 2026-
12 visar att aterstaende utgifter forvantas uppga till 226 mnkr, vilket avser kvarstaende byggnation,
projektering, projektledning och byggledning. Det resulterar i slutkostnad pa totalt 1 091 mnkr justerat
for minskade risker vilket dr 45 mnkr lagre dn beslutad budget i prisniva 2024-06.

Totalt sett ser prognosen bra ut.

8.2.0rsak till avvikelser
Avrstafaltet Etapp 1 gar mycket bra och é risker har fallit ut.

8.3.Utnyttjandegrad av budgeterade medel for risk och ofdrutsett
Arstafaltet Etapp 1 har i genomforandebeslutet budgeterade medel for risker och oférutsedda
kostnader om 60 respektive 30 mnkr. | takt med projektets fortskridning och tidplanen justerats, har
dessa poster reducerats med 50 % da fa risker fallit ut.
I exploateringsprojekt fordelas riskerna ofta jamnt dver hela projektet men med en storre del i
slutskedet, detta gor att utfallet blir tydligt forst mot slutet. Det som har tillkommit &r en kostnad for
vaxtetablering i dagvattendammarna pa cirka 20 mnkr men bedéms rymmas under posten for
oforutsett. | dvrigt har Arstafaltet EO1 haft fa riskutfall.

9. Tidplan och status

Exploateringskontorets huvudtidplan ligger fast for Arstafaltet Etapp 1. Kommande etappers
tidsplaner revideras. Tidsplanen for etapp 1 ar enligt féljande:

Groventreprenad Arstaféltet Etapp 1 - Q4 2026

Avslut Q2 2027
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10. Risklaget

Projektets framsta risker bestar av:
e Entreprendr tvingas ldgga om nylagda ledningar pa grund av kvalitetsbrister.

e Risk att de geo- och miljétekniska undersékningarna inte stdmmer och att mangden berg och
fororenade massor &r stdrre &n véntat.

Aterstdende risker bedéms som begransade dven om vissa osakerheter finns, t ex 6vergdng mellan
gammal och ny entreprenad, IFA-massor etc. Infor det reviderade genomforandebeslutet byggde bade
varan och exploateringkontorets kalkyl pa varsta scenario, vilket ger oss en viss sakerhetsmarginal.
Tendensen ar att prognosen fran exploateringskontoret successivt sanks. | 6verlag bedémer vi att det

ser bra ut.

11. Arbetsmiljé, miljo, kvalitet

11.1. Arbetsmiljdarbetet
I planeringsfasen deltar projektérerna i projektets BAS-P arbeten. Kontinuerlig dialog fors dven
med driftsorganisationen for att sakra goda tekniska losningar.

11.2.  Miljéarbetet
o Exploateringskontoret leder miljoarbetet.
e Bolagets projekt driver inget aktivt miljéarbete.
e Valda l6sningar ska redovisas i Byggvarubedémningen.

11.3. Kvalitetsarbetet

Projektledningen har fokuserat kvalitetsarbetet till att sékra leverans av detaljprojektering och
forfragningsunderlag genom staende méten med driftorganisationen. Detta for att forankra de
tekniska l6sningarna och driftbarheten framover.

12. Styrning och uppféljning

Projektet hanteras sedan mitten av 2024, efter 6verenskommelse med Stockholms Stadshus AB, inom
den stadsévergripande styrgruppen for exploateringen av Arstafaltet. | styrgruppen ingar bolagets VD.
Operativt sker en néra och kontinuerlig dialog med exploateringskontorets projektledning kring
planering, genomfdrandetider och kostnader.
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1. Sammanfattning

Projekt paborjades december 2023 med iordningstallande av byggetableringen utmed Kontrollvagen
i Solberga. Forsta tunnelsalvan sprangdes 9 april 2024 for arbetstunneln i Solberga.

1 150 m av huvudtunneln MTO1 ar utsprangd vilket motsvarar 48% av tunneln. Ekonomiskt ligger
utfallet val inom budget, projektet har i nuldget inga avvikelser och projektreserven ar orord.

Projektet ar sedan start bemannat for att mota komplexiteteten och star val rustat for att kunna
slutfora arbetena.

Projektets byggledning och teknikstéd ar i stora delar densamma som fér projekt NOT,
Nya Ostbergatunneln.
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2. Inledning

Detta ar den forsta lagesrapporten for projektet i detta format. Lagesrapporten &r baserad pa utfall
och kand projektinformation till 30 september 2025.

3. Projektets bakgrund och syfte

3.1. Bakgrund

Masstunneln ar en ny tunnel som ska ga mellan det blivande exploateringsomradet Masstaden vid
Stockholmsmassan i Alvsjo och ner till den blivande SFAL-tunneln vid Liljeholmen.
Problemomraden (hydrauliska flaskhalsar), utéver Masstadens exploateringsomrade, har
identifierats i nulagesmodellen med hoga trycknivaer och braddningar fran det kombinerade
avloppssystemet. Dessa omraden ar Tellusborgsvagen/Backvagen, Elektravagen, Gotalandsvagen
samt kring Alvsjévagen.

3.2. Syfte

Syftet med Masstunneln ar att den ska avlasta befintligt spillvattenférande system inom
exploateringsomradet sa att omradet kan bebyggas utan att riskera kallaréversvamningar i det
befintliga spillvattenférandet systemet. Masstunneln strackning ska daven utnyttjas for att avlasta
kdnda hydrauliska flaskhalsar i ledningssystemet genom att ledningsnéatet ansluts via borrhal till
tunneln.

4. Projektets omfattning

Projekt Méasstunneln omfattar en ca 4 km |&ng avloppstunneln mellan Méassvigen vid Alvsjdmassan
och SFAL-tunneln vid Liljeholmen, VA-ledningsarbeten, borrhalskammare och borrhal till tunneln.
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5. Vasentliga handelser

5.1. Miljotillstand
Mark- och miljigdomstolen (MMD) meddelade dom den 2021-02-19.

5.2. Detaljplan
Detaljplanerna vann laga kraft 2022.

5.3. Bygglov
Erforderliga bygglov ar pa plats och beviljade.

5.4, Lantmateriforrattning

Réattigheter har sdkrats genom lantmateriforrattningar i form av officialservitut och ledningsratt samt
fastighetsreglering (markdverforing). | Stockholms kommun har rattigheter bildats for det som i
detaljplanen ar utpekad kvartersmark. For ovrig mark sasom till exempel allman platsmark, sdkras
anlaggningen genom ett befintligt markavtal mellan Staden och Bolaget.

6. Projektorganisation

Projektet ar bemannat till storsta del av externa resurser. Projektledare, kommunikator och
tredjemanshantering ar anstéllda i bolaget.
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Organisationsschema

Tillstand

Tredjeman
Miljo
Arbetsmilio
Mark/Avtal
Kommunikation
Datasamordning/PW
[ I I I ]
BL stod Samordnade BL Teknikstod
Kvalitet & Risk —— BLBerg
| Brand
Kontrakt
- BLVA
| KA PBL
—}-  BLinjektering
L Mat
= Bl Betong
7. Beslut
7.1. Inriktningsbeslut
Kommunfullmaktige 2020-05-25 552 000 kr
(prisniva 2020)
7.2. Genomfdrandebeslut
Kommunfullmaktige 2022-05-09 1061 000 kr
(prisniva 2021)
8. Ekonomi
Madsstunneln 2025 Total
Utfall 2025-09 Budget 2025 | Utfall Budget Slutkostnadsprognos
Byggherrekostnader 13218212 21250 000 99 161 611 162 469 220
Entreprenadkostnader 103 365 042 171 000 000 225967 865 530 780
127
Projektreserv/Risk 0 0 0 33 000 000
Total 116 853254 | 192250000 | 325128 1061 000 000 1299 725 000
738

8.1. Det ekonomiska laget
Projekts budget ar i prisniva 2021 och entreprenadkontraktet ar indexreglerat. Med den information

projektet har idag ar slutkostnadsprognosen lika med indexupprédknad budget till prisniva 202507.

Projektet pagar till Q1 2030 och risker kommer sannolikt i ndgon utstrackning att falla ut.

Redovisat utfall ovan ar inklusive index.
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8.2. (Orsak till ev avvikelser)
Projektet har inga avvikelser

8.3. Utnyttjandegrad av budgeterade medel for risk och oforutsett

Projektreserven ar orord.

9. Tidplan och status

9.1. Tidplan overgripande
Projektets produktionstidplan foljer kontrakterade del- och sluttider.

Driftsattning av Masstunneln ar planerad till oktober 2030.

9.2. Status

Tunneldrivning av huvudtunnel MTO1 pagar och 1150 m &r utférd vilket motsvarar 48% av
huvudtunneln.

| Alvsjo vid Kdmpetorpskolan och Juvelerartorget ir arbetena pausade. Anledning till pausen &r att
projektet behéver skyddsinfiltrera for att kunna genomféra planerade arbeten. Processen med
tillstandsansokan for skyddsinfiltration ar paborjad och parallellt sker férberedelser for
infiltrationsforsok inom omradet. Projekt bedomer i dagslaget att tillstand for skyddsinfiltration kan
erhallas inom 18 till 24 méanader. Pausen av arbetena paverkar inte projekts genomférandetid.

10. Risklaget

Tunnelprojektets framdrift styrs till storsta del av bergets kvalitet och forekomst av vattenforande
sprickzoner. Tunneldrivning har hittills haft en bra framdrift och det beror pa att ingenjorsgeologiska
prognosen ar overtraffad och att sprickzoner inte har varit onormalt vattenférande.

Projekt har hittills drivit ca 2000 m tunnel (inkl. arbetstunnel). Ca 3000 m tunneldrivning aterstar
varfor projektets enskilt storsta risk ar att den ingenjorsgeologiska prognosen avviker fran verkligt
utfall. Risken medfor 6kade forstarknings- och tatningsatgarder utmed hela kvarvarande
tunneldrivningen och ar kostnads- och tidspaverkande.

| Méasstunnelns riskregister aterfinns fyra réda risker, topprisker, som ar aktuella. En av dessa ar
accepterad.

B4 | Projektering PL Felaktiga mangderiFl ofullstsndig MF ATOR, kostnader Hoocepterad 4 4 S
3 stopp i produktionen,
23 | Produktion Berg Okade ratningsatgarder upphuller & villar dkade kostnader ach 2 4 S
f&rsening
Swaghetszon som kan orsaka Skade kostnader och
T8 | Produktion | Hudrol Berg grundvattensskning i et felaktiga antaganden férsening pga utékad 4 3 3
leromrade injketering
Risk Fér att barra fast!borra Fel till Problem wid
T3 | Produktion Eerg anshutningen MT36. langt flack: barrhal. rarinstallation, kade 4 2 3
Juverelervigen kostrnader

Risk som &r accepterad ar kostnadskrav fran E for felaktiga mangder i mangdforteckning.
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11. Arbetsmiljé, miljo, kvalitet
11.1. Arbetsmiljdarbetet

Projektet har hogt stadllda mal vad géller arbetsmiljbomradet. For att sdkerstalla denna hoga niva
finns en sarskild resurs for 6vergripande och strategiska arbetsmiljofragor i projektet.

Skyddsronder genomfors I6pande med ett bestamt intervall utéver kontinuerliga riskobservationer.

Handelsetyp / Manad 125 @

166 hdndelser. Alla 6 val av hédndelsetyp visas.

-
= 3
20
18
19
15 15
15 14
12
11
10
10
7
6
5 4 4 4
3 3 3 3
2 2
1 1 11 1 I 1 1 1
o [ | | | >
2024-11 2024-12 2025-01 2025-02 2025-03  2025-04 2025-05 2025-06 2025-07 2025-08 2025-09 2025-10
Riskobservation Tillbud ® Olycksfall Fardolycksfall @ Ovrig awvikelse Sakerhetsobservation

2024-11  2024-12 2025-01 2025-02 2025-03 2025-04 2025-05 2025-06 2025-07 2025-08 2025-09 2025-10 Totalt

Riskobservation 3 6 2 15 19 18 12 15 2 4 7 0 103
Tilloud 1 0 2 1 0 0 0 0 0 1 3 0 8
@ Olycksfall 0 0 0 0 0 0 0 0 0 1 0 0 1
Férdolycksfall 0 0 0 0 0 0 0 0 0 0 0 0 0
® Ovrig avvikelse 0 0 0 1 1 0 3 0 0 0 1 0 6
Sakerhetsobservation 0 0 1 14 " 4 10 3 1 4 0 0 48
Totalt 4 6 5] 31 31 22 25 18 3 10 1 0 166

Bild visande utfall under 11 manader

11.2. Miljoarbetet
Projektet har ett val utformat strategiskt miljoarbete som syftar till att sdkerstalla att projektet

hamnar pa en niva i miljdarbetet som val motsvarar stadens miljémal.

Kontroller i pagaende entreprenader utfors fortlépande av byggledare och miljospecialister.

11.3. Kvalitetsarbetet

Projektet har ett utarbetade arbetssatt som har sin grund i Projektplan och Projektstyrningshandbok.
Dessa ar utformade for att sakerstélla projekt- och byggledningens mojligheter att styra projektet
mot projektmalen och innehalla villkor i milj6tillstand.

Ett stort fokus ligger pa att entreprendren utfor och verifierar att samtliga anlaggningsdelar utfors
kontraktsenligt.

Projektets kontrollprogram ar grunden till allt vart arbete med kvalitet, se 6versiktbilder 6ver en del
av kontrollprogrammet nedan.
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12. Styrning och uppféljning

Projektet hanteras i samma styrgrupp som SFA dar bolagets VD ar ordférande och controller fran
Stockholms stadshus AB ingar.

Operativ styrning sker dels i entreprenadens olika moten sasom, byggmoten, ekonomimoten, KMA-
moten, byggarbetsmiljomoten, verifikatmoten, platsmoten, produktionsméten och

tidsavstamningsmoten.

Vidare har projektet system for omgivningspaverkan som vibrationer, sattningsmatningar,
grundvatten samt tillsynsméten med Lansstyrelsen och Miljéfoérvaltningen.
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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:

		Document 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.


Evidence Log

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.

Date formats in fields and on the verification page may vary. All other dates, including those in the Evidence Log, follow the YYYY-MM-DD format. The display format does not affect the actual time recorded.





  

    		Time

    		CES

    		IP address and User-Agent

    		Event

  



  

  

    		2026-03-19 07:55:01.111101 UTC ±5 ms

    		2026-03-19 07:43:02.482081 UTC

    		

      217.21.226.228

      

        Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/146.0.0.0 Safari/537.36

      

    

    		

      

        The initiator Susanne Österlund (SÖ) 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 2026-06-17 21:59:59 UTC, d) set the time zone to Europe/Stockholm and e) initiated the signing workflow.

      


    

  



  

  

    		2026-03-19 07:55:01.111101 UTC ±5 ms

    		2026-03-19 07:43:02.482081 UTC

    		

      

      

        

      

    

    		

      

        Scrive eSign sent an invitation to sign the document via email (jenny.bengtsson@svoa.se) and SMS (+46739142217) to Jenny Bengtsson (JB). The invitation included a link that when clicked led to Scrive eSign’s online interface to sign documents. 


      


    

  



  

  

    		2026-03-19 07:55:04.009352 UTC ±5 ms

    		2026-03-19 07:43:02.482081 UTC

    		

      

      

        

      

    

    		

      

        Scrive eSign’s external email delivery system reported that the invitation to sign the document sent via email to Jenny Bengtsson (JB) was delivered.

      


    

  



  

  

    		2026-03-19 08:38:06.322459 UTC ±21 ms

    		2026-03-19 07:43:02.482081 UTC

    		

      

      

        

      

    

    		

      

        Scrive eSign’s external SMS delivery system reported that the invitation to sign the document sent via SMS to Jenny Bengtsson (JB) was delivered.

      


    

  



  

  

    		2026-03-19 08:45:39.612427 UTC ±1 ms

    		2026-03-19 08:43:03.570673 UTC

    		

      95.193.41.245

      

        Mozilla/5.0 (iPhone; CPU iPhone OS 18_7 like Mac OS X) AppleWebKit/605.1.15 (KHTML, like Gecko) Version/26.2 Mobile/15E148 Safari/604.1

      

    

    		

      

        The party Jenny Bengtsson (JB) opened the document in Scrive eSign’s online interface to sign documents.

      


    

  



  

  

    		2026-03-19 08:46:30.498106 UTC ±1 ms

    		2026-03-19 08:43:03.570673 UTC

    		

      95.193.41.245

      

        Mozilla/5.0 (iPhone; CPU iPhone OS 18_7 like Mac OS X) AppleWebKit/605.1.15 (KHTML, like Gecko) Version/26.2 Mobile/15E148 Safari/604.1

      

    

    		

      

        The document was signed by Jenny Bengtsson (JB) using 
  Swedish BankID
 through 
  the BankID network
 as the authentication method. 




The text signed in the 
  Swedish BankID
 client was:


Jag signerar dokumentet "6_Lägesrapporter för projekt med slutkostnadsprognos över 1 000 mnkr" med dokument-ID 9222115557573078607.







Data returned from 
  the BankID network
:
  
Name: JENNY BENGTSSON
  
ID number: 
  *Redacted by author*

  
IP: 90.130.56.218



















Signature: 


  *Redacted by author*




Online Certificate Status Protocol (OCSP) Response:
  









      


    

  



  

  

    		2026-03-19 08:46:30.498106 UTC ±1 ms

    		2026-03-19 08:43:03.570673 UTC

    		

      

      

        

      

    

    		

      

        Scrive eSign sent an invitation to sign the document via email (christian.rockbberger@svoa.se) and SMS (+46739142010) to Christian Rockberger (CR). The invitation included a link that when clicked led to Scrive eSign’s online interface to sign documents. 


      


    

  



  

  

    		2026-03-19 08:46:36.743374 UTC ±1 ms

    		2026-03-19 08:43:03.570673 UTC

    		

      

      

        

      

    

    		

      

        Scrive eSign’s external SMS delivery system reported that the invitation to sign the document sent via SMS to Christian Rockberger (CR) was delivered.

      


    

  



  

  

    		2026-03-19 08:46:37.625636 UTC ±1 ms

    		2026-03-19 08:43:03.570673 UTC

    		

      

      

        

      

    

    		

      

        Scrive eSign’s external email delivery system reported that the invitation sent via email to Christian Rockberger (CR) could not be delivered and continued attempts were cancelled.

      


    

  



  

  

    		2026-03-19 10:10:46.357281 UTC ±13 ms

    		2026-03-19 09:43:03.643066 UTC

    		

      104.28.31.63

      

        Mozilla/5.0 (iPhone; CPU iPhone OS 18_7 like Mac OS X) AppleWebKit/605.1.15 (KHTML, like Gecko) Version/26.3 Mobile/15E148 Safari/604.1

      

    

    		

      

        The party Christian Rockberger (CR) opened the document in Scrive eSign’s online interface to sign documents.

      


    

  



  

  

    		2026-03-19 10:12:22.482583 UTC ±14 ms

    		2026-03-19 09:43:03.643066 UTC

    		

      104.28.31.61

      

        Mozilla/5.0 (iPhone; CPU iPhone OS 18_7 like Mac OS X) AppleWebKit/605.1.15 (KHTML, like Gecko) Version/26.3 Mobile/15E148 Safari/604.1

      

    

    		

      

        The document was signed by Christian Rockberger (CR) using 
  Swedish BankID
 through 
  the BankID network
 as the authentication method. 




The text signed in the 
  Swedish BankID
 client was:


Jag signerar dokumentet "6_Lägesrapporter för projekt med slutkostnadsprognos över 1 000 mnkr" med dokument-ID 9222115557573078607.







Data returned from 
  the BankID network
:
  
Name: Christian Rockberger
  
ID number: 
  *Redacted by author*

  
IP: 95.193.201.231



















Signature: 


  *Redacted by author*




Online Certificate Status Protocol (OCSP) Response:
  









      


    

  



  

  

    		2026-03-19 10:12:22.482583 UTC ±14 ms

    		2026-03-19 09:43:03.643066 UTC

    		

      

      

        

      

    

    		

      

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

      


    

  



  

  

    		2026-03-19 10:12:22.685072 UTC ±14 ms

    		2026-03-19 09:43:03.643066 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.
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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 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 6.0 patchlevel 0 
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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: 0.00 ms

		standard deviation: 0.07 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: ≈100.000%

		|e| < 5 ms: ≈100.000%

		|e| < 10 ms: ≈100.000%



5. Clock Error Samples

The following are the clock error samples collected between 2026-02-05 18:26:20.035497 UTC and 2026-03-19 09:43:03.643066 UTC:







  		Time collected

  		Clock offset







  

    		2026-02-05 18:26:20.035497

    		0.0 ms

  





  

    		2026-02-05 19:26:22.346609

    		0.0 ms

  





  

    		2026-02-05 20:26:24.752279

    		0.0 ms

  





  

    		2026-02-05 21:26:26.420097

    		0.0 ms

  





  

    		2026-02-05 22:26:27.97785

    		0.1 ms

  





  

    		2026-02-05 23:26:29.705998

    		0.0 ms

  





  

    		2026-02-06 00:26:30.853657

    		-0.1 ms

  





  

    		2026-02-06 01:26:32.339281

    		0.0 ms

  





  

    		2026-02-06 02:26:33.634882

    		0.0 ms

  





  

    		2026-02-06 03:26:35.134925

    		-0.1 ms

  





  

    		2026-02-06 04:26:36.464979

    		-0.1 ms

  





  

    		2026-02-06 05:26:37.957377

    		0.0 ms

  





  

    		2026-02-06 06:26:39.339838

    		0.0 ms

  





  

    		2026-02-06 07:26:41.320378

    		0.1 ms

  





  

    		2026-02-06 08:26:41.505782

    		0.0 ms

  





  

    		2026-02-06 09:26:41.65741

    		0.0 ms

  





  

    		2026-02-06 10:26:42.119573

    		0.0 ms

  





  

    		2026-02-06 11:26:42.686808

    		-0.1 ms

  





  

    		2026-02-06 12:26:42.907135

    		0.0 ms

  





  

    		2026-02-06 13:26:43.054394

    		0.0 ms

  





  

    		2026-02-06 14:26:43.417231

    		0.0 ms

  





  

    		2026-02-06 15:26:43.577318

    		0.0 ms

  





  

    		2026-02-06 16:26:43.782185

    		0.0 ms

  





  

    		2026-02-06 17:26:44.075475

    		0.0 ms

  





  

    		2026-02-06 18:26:44.091067

    		-0.1 ms

  





  

    		2026-02-06 19:26:46.684773

    		0.1 ms

  





  

    		2026-02-06 20:26:48.543137

    		0.0 ms

  





  

    		2026-02-06 21:26:50.173204

    		0.0 ms

  





  

    		2026-02-06 22:26:51.451022

    		0.0 ms

  





  

    		2026-02-06 23:26:52.906968

    		0.0 ms

  





  

    		2026-02-07 00:26:54.374954

    		0.0 ms

  





  

    		2026-02-07 01:26:55.638484

    		0.1 ms

  





  

    		2026-02-07 02:26:56.869187

    		0.0 ms

  





  

    		2026-02-07 03:26:57.168687

    		0.0 ms

  





  

    		2026-02-07 04:26:59.024915

    		0.1 ms

  





  

    		2026-02-07 05:27:00.543312

    		0.0 ms

  





  

    		2026-02-07 06:27:01.907208

    		0.0 ms

  





  

    		2026-02-07 07:27:03.993252

    		0.0 ms

  





  

    		2026-02-07 08:27:04.832172

    		-0.1 ms

  





  

    		2026-02-07 09:27:04.88099

    		0.0 ms

  





  

    		2026-02-07 10:27:04.986086

    		0.0 ms

  





  

    		2026-02-07 11:27:05.013915

    		0.1 ms

  





  

    		2026-02-07 12:27:05.09534

    		0.0 ms

  





  

    		2026-02-07 13:27:05.799413

    		0.0 ms

  





  

    		2026-02-07 14:27:06.079568

    		0.0 ms

  





  

    		2026-02-07 15:27:07.332228

    		0.1 ms

  





  

    		2026-02-07 16:27:08.297309

    		-0.2 ms

  





  

    		2026-02-07 17:27:09.729547

    		0.0 ms

  





  

    		2026-02-07 18:27:11.825005

    		0.0 ms

  





  

    		2026-02-07 19:27:14.134231

    		0.0 ms

  





  

    		2026-02-07 20:27:16.109467

    		0.0 ms

  





  

    		2026-02-07 21:27:16.334179

    		0.0 ms

  





  

    		2026-02-07 22:27:18.595554

    		0.0 ms

  





  

    		2026-02-07 23:27:20.314857

    		0.0 ms

  





  

    		2026-02-08 00:27:21.757633

    		0.1 ms

  





  

    		2026-02-08 01:27:23.244483

    		0.1 ms

  





  

    		2026-02-08 02:27:24.662663

    		0.0 ms

  





  

    		2026-02-08 03:27:25.846533

    		0.0 ms

  





  

    		2026-02-08 04:27:27.492199

    		0.0 ms

  





  

    		2026-02-08 05:27:28.870324

    		0.0 ms

  





  

    		2026-02-08 06:27:29.215291

    		0.0 ms

  





  

    		2026-02-08 07:27:29.715195

    		-0.1 ms

  





  

    		2026-02-08 08:27:29.794555

    		0.0 ms

  





  

    		2026-02-08 09:27:30.17726

    		-0.2 ms

  





  

    		2026-02-08 10:27:31.199212

    		0.0 ms

  





  

    		2026-02-08 11:27:31.603659

    		0.0 ms

  





  

    		2026-02-08 12:27:31.788453

    		-0.1 ms

  





  

    		2026-02-08 13:27:33.022573

    		0.0 ms

  





  

    		2026-02-08 14:27:33.255777

    		0.0 ms

  





  

    		2026-02-08 15:27:33.992045

    		0.0 ms

  





  

    		2026-02-08 16:27:34.600756

    		0.0 ms

  





  

    		2026-02-08 17:27:35.575836

    		-0.1 ms

  





  

    		2026-02-08 18:27:38.198124

    		0.0 ms

  





  

    		2026-02-08 19:27:38.304146

    		0.0 ms

  





  

    		2026-02-08 20:27:40.651699

    		0.0 ms

  





  

    		2026-02-08 21:27:42.916015

    		0.1 ms

  





  

    		2026-02-08 22:27:44.547481

    		0.0 ms

  





  

    		2026-02-08 23:27:44.735125

    		0.0 ms

  





  

    		2026-02-09 00:27:46.600578

    		0.0 ms

  





  

    		2026-02-09 01:27:46.682468

    		0.2 ms

  





  

    		2026-02-09 02:27:46.941252

    		0.0 ms

  





  

    		2026-02-09 03:27:47.653077

    		0.0 ms

  





  

    		2026-02-09 04:27:47.802672

    		0.0 ms

  





  

    		2026-02-09 05:27:48.793176

    		0.0 ms

  





  

    		2026-02-09 06:27:50.222653

    		0.0 ms

  





  

    		2026-02-09 07:27:51.206701

    		-0.1 ms

  





  

    		2026-02-09 08:27:51.510085

    		0.0 ms

  





  

    		2026-02-09 09:27:52.12614

    		0.1 ms

  





  

    		2026-02-09 10:27:52.37764

    		0.0 ms

  





  

    		2026-02-09 11:27:52.626173

    		0.0 ms

  





  

    		2026-02-09 12:27:52.872376

    		0.0 ms

  





  

    		2026-02-09 13:27:52.942496

    		0.1 ms

  





  

    		2026-02-09 14:27:53.471255

    		0.0 ms

  





  

    		2026-02-09 15:27:53.761824

    		0.0 ms

  





  

    		2026-02-09 16:27:54.988625

    		0.0 ms

  





  

    		2026-02-09 17:27:55.279079

    		0.0 ms

  





  

    		2026-02-09 18:27:55.418493

    		0.0 ms

  





  

    		2026-02-09 19:27:55.526224

    		0.0 ms

  





  

    		2026-02-09 20:27:55.947896

    		0.0 ms

  





  

    		2026-02-09 21:27:57.420792

    		0.0 ms

  





  

    		2026-02-09 22:27:58.834139

    		0.0 ms

  





  

    		2026-02-09 23:28:00.230227

    		0.0 ms

  





  

    		2026-02-10 00:28:02.012556

    		0.0 ms

  





  

    		2026-02-10 01:28:03.092812

    		0.5 ms

  





  

    		2026-02-10 02:28:04.367092

    		0.0 ms

  





  

    		2026-02-10 03:28:05.776631

    		0.0 ms

  





  

    		2026-02-10 04:28:05.837666

    		-0.1 ms

  





  

    		2026-02-10 05:28:07.1795

    		0.0 ms

  





  

    		2026-02-10 06:28:08.885669

    		0.0 ms

  





  

    		2026-02-10 07:28:11.186314

    		-0.1 ms

  





  

    		2026-02-10 08:28:11.57849

    		0.0 ms

  





  

    		2026-02-10 09:28:11.705295

    		0.0 ms

  





  

    		2026-02-10 10:28:11.985068

    		0.0 ms

  





  

    		2026-02-10 11:28:14.173704

    		0.0 ms

  





  

    		2026-02-10 12:28:14.645828

    		0.0 ms

  





  

    		2026-02-10 13:28:14.880441

    		0.1 ms

  





  

    		2026-02-10 14:28:15.041087

    		0.0 ms

  





  

    		2026-02-10 15:28:15.726428

    		0.0 ms

  





  

    		2026-02-10 16:28:15.862586

    		-0.1 ms

  





  

    		2026-02-10 17:28:17.967713

    		0.0 ms

  





  

    		2026-02-10 18:28:20.580412

    		0.0 ms

  





  

    		2026-02-10 19:28:22.390909

    		0.0 ms

  





  

    		2026-02-10 20:28:22.709759

    		0.1 ms

  





  

    		2026-02-10 21:28:22.722199

    		0.0 ms

  





  

    		2026-02-10 22:28:23.895434

    		0.0 ms

  





  

    		2026-02-10 23:28:25.254733

    		0.0 ms

  





  

    		2026-02-11 00:28:26.474355

    		0.1 ms

  





  

    		2026-02-11 01:28:27.679275

    		0.0 ms

  





  

    		2026-02-11 02:28:27.937289

    		0.0 ms

  





  

    		2026-02-11 03:28:29.385671

    		0.0 ms

  





  

    		2026-02-11 04:28:30.975791

    		0.0 ms

  





  

    		2026-02-11 05:28:32.514661

    		0.0 ms

  





  

    		2026-02-11 06:28:34.305762

    		0.0 ms

  





  

    		2026-02-11 07:28:36.555925

    		0.0 ms

  





  

    		2026-02-11 08:28:38.554777

    		0.0 ms

  





  

    		2026-02-11 09:28:38.717097

    		0.0 ms

  





  

    		2026-02-11 10:28:39.189957

    		0.0 ms

  





  

    		2026-02-11 11:28:39.88734

    		0.0 ms

  





  

    		2026-02-11 12:28:40.144172

    		0.1 ms

  





  

    		2026-02-11 13:28:40.30473

    		-0.1 ms

  





  

    		2026-02-11 14:28:41.271819

    		0.0 ms

  





  

    		2026-02-11 15:28:43.288252

    		0.1 ms

  





  

    		2026-02-11 16:28:43.670441

    		0.0 ms

  





  

    		2026-02-11 17:28:43.969423

    		0.0 ms

  





  

    		2026-02-11 18:28:44.565652

    		0.0 ms

  





  

    		2026-02-11 19:28:44.617531

    		0.0 ms

  





  

    		2026-02-11 20:28:46.509786

    		0.0 ms

  





  

    		2026-02-11 21:28:46.632743

    		0.0 ms

  





  

    		2026-02-11 22:28:48.333673

    		0.0 ms

  





  

    		2026-02-11 23:28:50.029099

    		0.0 ms

  





  

    		2026-02-12 00:28:51.149106

    		0.0 ms

  





  

    		2026-02-12 01:28:52.26427

    		0.0 ms

  





  

    		2026-02-12 02:28:53.657777

    		0.0 ms

  





  

    		2026-02-12 03:28:54.835907

    		0.0 ms

  





  

    		2026-02-12 04:28:56.203594

    		0.0 ms

  





  

    		2026-02-12 05:28:57.434625

    		0.0 ms

  





  

    		2026-02-12 06:28:59.25234

    		0.0 ms

  





  

    		2026-02-12 07:29:01.156119

    		0.0 ms

  





  

    		2026-02-12 08:29:01.97526

    		-0.1 ms

  





  

    		2026-02-12 09:29:02.1693

    		0.0 ms

  





  

    		2026-02-12 10:29:02.537777

    		0.1 ms

  





  

    		2026-02-12 11:29:03.513773

    		0.0 ms

  





  

    		2026-02-12 12:29:03.723421

    		0.0 ms

  





  

    		2026-02-12 13:29:04.775121

    		0.0 ms

  





  

    		2026-02-12 14:29:05.772379

    		0.0 ms

  





  

    		2026-02-12 15:29:06.344504

    		0.1 ms

  





  

    		2026-02-12 16:29:08.003054

    		0.0 ms

  





  

    		2026-02-12 17:29:08.407047

    		0.0 ms

  





  

    		2026-02-12 18:29:10.177457

    		0.2 ms

  





  

    		2026-02-12 19:29:10.226699

    		-0.1 ms

  





  

    		2026-02-12 20:29:11.942265

    		0.0 ms

  





  

    		2026-02-12 21:29:13.712107

    		0.0 ms

  





  

    		2026-02-12 22:29:15.251805

    		0.0 ms

  





  

    		2026-02-12 23:29:16.895116

    		0.0 ms

  





  

    		2026-02-13 00:29:18.229994

    		0.0 ms

  





  

    		2026-02-13 01:29:19.429194

    		0.3 ms

  





  

    		2026-02-13 02:29:20.877056

    		0.0 ms

  





  

    		2026-02-13 03:29:22.399447

    		0.0 ms

  





  

    		2026-02-13 04:29:23.640741

    		-0.2 ms

  





  

    		2026-02-13 05:29:25.030989

    		-0.1 ms

  





  

    		2026-02-13 06:29:26.199077

    		-0.1 ms

  





  

    		2026-02-13 07:29:27.173083

    		0.2 ms

  





  

    		2026-02-13 08:29:27.238528

    		0.0 ms

  





  

    		2026-02-13 09:29:27.454406

    		0.0 ms

  





  

    		2026-02-13 10:29:27.497923

    		0.0 ms

  





  

    		2026-02-13 11:29:28.195262

    		0.0 ms

  





  

    		2026-02-13 12:29:28.959873

    		0.0 ms

  





  

    		2026-02-13 13:29:29.085259

    		0.0 ms

  





  

    		2026-02-13 14:29:29.886268

    		0.0 ms

  





  

    		2026-02-13 15:29:30.484416

    		0.0 ms

  





  

    		2026-02-13 16:29:31.532185

    		0.0 ms

  





  

    		2026-02-13 17:29:32.03963

    		0.0 ms

  





  

    		2026-02-13 18:29:33.413694

    		0.0 ms

  





  

    		2026-02-13 19:29:33.787664

    		0.0 ms

  





  

    		2026-02-13 20:29:35.634737

    		0.0 ms

  





  

    		2026-02-13 21:29:37.597265

    		0.0 ms

  





  

    		2026-02-13 22:29:39.062555

    		0.0 ms

  





  

    		2026-02-13 23:29:40.677947

    		0.0 ms

  





  

    		2026-02-14 00:29:41.93992

    		0.0 ms

  





  

    		2026-02-14 01:29:43.395793

    		0.0 ms

  





  

    		2026-02-14 02:29:45.265571

    		0.0 ms

  





  

    		2026-02-14 03:29:46.948971

    		0.0 ms

  





  

    		2026-02-14 04:29:48.250106

    		0.0 ms

  





  

    		2026-02-14 05:29:49.94398

    		0.0 ms

  





  

    		2026-02-14 06:29:51.49543

    		0.0 ms

  





  

    		2026-02-14 07:29:51.883087

    		0.0 ms

  





  

    		2026-02-14 08:29:53.040179

    		0.0 ms

  





  

    		2026-02-14 09:29:53.107763

    		0.0 ms

  





  

    		2026-02-14 10:29:53.458936

    		0.0 ms

  





  

    		2026-02-14 11:29:54.486129

    		0.0 ms

  





  

    		2026-02-14 12:29:55.152295

    		0.0 ms

  





  

    		2026-02-14 13:29:55.242643

    		-0.2 ms

  





  

    		2026-02-14 14:29:55.872249

    		0.1 ms

  





  

    		2026-02-14 15:29:56.231535

    		0.1 ms

  





  

    		2026-02-14 16:29:56.769717

    		0.0 ms

  





  

    		2026-02-14 17:29:57.978411

    		0.0 ms

  





  

    		2026-02-14 18:29:59.662616

    		0.0 ms

  





  

    		2026-02-14 19:30:00.472087

    		0.0 ms

  





  

    		2026-02-14 20:30:01.33376

    		0.0 ms

  





  

    		2026-02-14 21:30:02.31046

    		0.0 ms

  





  

    		2026-02-14 22:30:02.77549

    		0.0 ms

  





  

    		2026-02-14 23:30:02.789991

    		-0.1 ms

  





  

    		2026-02-15 00:30:02.803501

    		0.0 ms

  





  

    		2026-02-15 01:30:03.604502

    		0.1 ms

  





  

    		2026-02-15 02:30:05.110679

    		0.0 ms

  





  

    		2026-02-15 03:30:06.730527

    		0.0 ms

  





  

    		2026-02-15 04:30:08.610034

    		0.1 ms

  





  

    		2026-02-15 05:30:10.299175

    		0.0 ms

  





  

    		2026-02-15 06:30:10.354754

    		0.0 ms

  





  

    		2026-02-15 07:30:10.886455

    		0.0 ms

  





  

    		2026-02-15 08:30:10.995701

    		0.0 ms

  





  

    		2026-02-15 09:30:11.552913

    		0.0 ms

  





  

    		2026-02-15 10:30:11.92439

    		0.0 ms

  





  

    		2026-02-15 11:30:12.538703

    		0.0 ms

  





  

    		2026-02-15 12:30:12.912216

    		0.0 ms

  





  

    		2026-02-15 13:30:13.012255

    		0.0 ms

  





  

    		2026-02-15 14:30:13.13489

    		0.0 ms

  





  

    		2026-02-15 15:30:13.65388

    		0.0 ms

  





  

    		2026-02-15 16:30:15.039603

    		-0.1 ms

  





  

    		2026-02-15 17:30:16.150409

    		0.0 ms

  





  

    		2026-02-15 18:30:17.634061

    		0.0 ms

  





  

    		2026-02-15 19:30:18.466801

    		0.0 ms

  





  

    		2026-02-15 20:30:19.444633

    		0.0 ms

  





  

    		2026-02-15 21:30:20.273653

    		0.0 ms

  





  

    		2026-02-15 22:30:22.31095

    		0.0 ms

  





  

    		2026-02-15 23:30:24.089251

    		-0.1 ms

  





  

    		2026-02-16 00:30:25.330054

    		0.0 ms

  





  

    		2026-02-16 01:30:26.585648

    		0.0 ms

  





  

    		2026-02-16 02:30:27.664032

    		0.0 ms

  





  

    		2026-02-16 03:30:28.03101

    		0.2 ms

  





  

    		2026-02-16 04:30:29.677286

    		0.0 ms

  





  

    		2026-02-16 05:30:31.573131

    		0.0 ms

  





  

    		2026-02-16 06:30:31.956455

    		0.0 ms

  





  

    		2026-02-16 07:30:32.089501

    		0.0 ms

  





  

    		2026-02-16 08:30:32.102367

    		0.0 ms

  





  

    		2026-02-16 09:30:32.377831

    		0.0 ms

  





  

    		2026-02-16 10:30:32.887589

    		0.0 ms

  





  

    		2026-02-16 11:30:33.564811

    		0.0 ms

  





  

    		2026-02-16 12:30:33.996334

    		0.2 ms

  





  

    		2026-02-16 13:30:34.133022

    		-0.3 ms

  





  

    		2026-02-16 14:30:34.388601

    		0.1 ms

  





  

    		2026-02-16 15:30:35.393729

    		0.0 ms

  





  

    		2026-02-16 16:30:35.806504

    		0.0 ms

  





  

    		2026-02-16 17:30:36.750101

    		0.0 ms

  





  

    		2026-02-16 18:30:37.444642

    		0.0 ms

  





  

    		2026-02-16 19:30:37.538245

    		0.0 ms

  





  

    		2026-02-16 20:30:37.915294

    		0.0 ms

  





  

    		2026-02-16 21:30:38.033684

    		0.0 ms

  





  

    		2026-02-16 22:30:40.114641

    		0.0 ms

  





  

    		2026-02-16 23:30:41.674377

    		0.0 ms

  





  

    		2026-02-17 00:30:43.306942

    		0.0 ms

  





  

    		2026-02-17 01:30:44.605877

    		0.0 ms

  





  

    		2026-02-17 02:30:45.777007

    		0.1 ms

  





  

    		2026-02-17 03:30:47.260534

    		0.0 ms

  





  

    		2026-02-17 04:30:48.731279

    		0.0 ms

  





  

    		2026-02-17 05:30:50.252768

    		0.0 ms

  





  

    		2026-02-17 06:30:52.00554

    		0.0 ms

  





  

    		2026-02-17 07:30:52.83516

    		0.0 ms

  





  

    		2026-02-17 08:30:52.993139

    		0.0 ms

  





  

    		2026-02-17 09:30:53.713299

    		-0.1 ms

  





  

    		2026-02-17 10:30:54.141428

    		0.0 ms

  





  

    		2026-02-17 11:30:54.872494

    		0.0 ms

  





  

    		2026-02-17 12:30:55.301632

    		0.0 ms

  





  

    		2026-02-17 13:30:58.089737

    		0.0 ms

  





  

    		2026-02-17 14:30:58.166659

    		0.1 ms

  





  

    		2026-02-17 15:30:58.202642

    		0.2 ms

  





  

    		2026-02-17 16:30:58.561851

    		0.0 ms

  





  

    		2026-02-17 17:30:59.516469

    		0.0 ms

  





  

    		2026-02-17 18:31:00.516584

    		0.0 ms

  





  

    		2026-02-17 19:31:01.311385

    		-0.1 ms

  





  

    		2026-02-17 20:31:02.888904

    		0.0 ms

  





  

    		2026-02-17 21:31:05.042609

    		0.0 ms

  





  

    		2026-02-17 22:31:07.13135

    		0.0 ms

  





  

    		2026-02-17 23:31:08.539858

    		0.1 ms

  





  

    		2026-02-18 00:31:10.029798

    		0.1 ms

  





  

    		2026-02-18 01:31:11.3317

    		0.0 ms

  





  

    		2026-02-18 02:31:12.476072

    		0.0 ms

  





  

    		2026-02-18 03:31:13.857223

    		0.0 ms

  





  

    		2026-02-18 04:31:15.134676

    		0.0 ms

  





  

    		2026-02-18 05:31:16.533423

    		0.0 ms

  





  

    		2026-02-18 06:31:18.519811

    		0.0 ms

  





  

    		2026-02-18 07:31:19.352007

    		0.0 ms

  





  

    		2026-02-18 08:31:19.933937

    		-0.2 ms

  





  

    		2026-02-18 09:31:19.945855

    		0.0 ms

  





  

    		2026-02-18 10:31:20.481867

    		0.0 ms

  





  

    		2026-02-18 11:31:20.732793

    		0.0 ms

  





  

    		2026-02-18 12:31:21.529915

    		0.0 ms

  





  

    		2026-02-18 13:31:22.730403

    		0.0 ms

  





  

    		2026-02-18 14:31:23.044087

    		-0.1 ms

  





  

    		2026-02-18 15:31:23.416334

    		0.0 ms

  





  

    		2026-02-18 16:31:23.999258

    		0.0 ms

  





  

    		2026-02-18 17:31:25.643117

    		0.0 ms

  





  

    		2026-02-18 18:31:26.112283

    		0.0 ms

  





  

    		2026-02-18 19:31:28.4971

    		0.0 ms

  





  

    		2026-02-18 20:31:29.213924

    		0.0 ms

  





  

    		2026-02-18 21:31:29.999171

    		-0.1 ms

  





  

    		2026-02-18 22:31:32.189823

    		0.1 ms

  





  

    		2026-02-18 23:31:33.685082

    		0.0 ms

  





  

    		2026-02-19 00:31:35.10031

    		0.0 ms

  





  

    		2026-02-19 01:31:36.592564

    		0.0 ms

  





  

    		2026-02-19 02:31:38.080538

    		0.0 ms

  





  

    		2026-02-19 03:31:39.483721

    		0.0 ms

  





  

    		2026-02-19 04:31:40.654414

    		0.0 ms

  





  

    		2026-02-19 05:31:40.743261

    		0.0 ms

  





  

    		2026-02-19 06:31:42.140104

    		0.0 ms

  





  

    		2026-02-19 07:31:43.256599

    		-0.3 ms

  





  

    		2026-02-19 08:31:43.400257

    		0.0 ms

  





  

    		2026-02-19 09:31:43.476376

    		0.0 ms

  





  

    		2026-02-19 10:31:44.374248

    		0.0 ms

  





  

    		2026-02-19 11:31:44.462368

    		0.2 ms

  





  

    		2026-02-19 12:31:45.160172

    		0.0 ms

  





  

    		2026-02-19 13:31:45.366448

    		0.1 ms

  





  

    		2026-02-19 14:31:46.876901

    		0.0 ms

  





  

    		2026-02-19 15:31:47.188691

    		0.0 ms

  





  

    		2026-02-19 16:31:48.205577

    		0.1 ms

  





  

    		2026-02-19 17:31:49.880805

    		0.3 ms

  





  

    		2026-02-19 18:31:50.27847

    		0.0 ms

  





  

    		2026-02-19 19:31:51.752664

    		0.0 ms

  





  

    		2026-02-19 20:31:52.162134

    		0.1 ms

  





  

    		2026-02-19 21:31:54.134876

    		0.1 ms

  





  

    		2026-02-19 22:31:56.233138

    		0.0 ms

  





  

    		2026-02-19 23:31:57.518907

    		0.0 ms

  





  

    		2026-02-20 00:31:58.732014

    		0.0 ms

  





  

    		2026-02-20 01:31:59.975445

    		-0.2 ms

  





  

    		2026-02-20 02:32:01.602829

    		0.1 ms

  





  

    		2026-02-20 03:32:02.865404

    		0.3 ms

  





  

    		2026-02-20 04:32:04.262506

    		0.0 ms

  





  

    		2026-02-20 05:32:05.675314

    		0.0 ms

  





  

    		2026-02-20 06:32:05.760089

    		0.1 ms

  





  

    		2026-02-20 07:32:08.039438

    		0.0 ms

  





  

    		2026-02-20 08:32:08.26476

    		0.0 ms

  





  

    		2026-02-20 09:32:08.610907

    		0.0 ms

  





  

    		2026-02-20 10:32:09.097238

    		-0.1 ms

  





  

    		2026-02-20 11:32:09.316751

    		0.0 ms

  





  

    		2026-02-20 12:32:11.558529

    		0.0 ms

  





  

    		2026-02-20 13:32:12.260385

    		0.0 ms

  





  

    		2026-02-20 14:32:13.143044

    		0.0 ms

  





  

    		2026-02-20 15:32:13.253291

    		0.0 ms

  





  

    		2026-02-20 16:32:13.679984

    		0.0 ms

  





  

    		2026-02-20 17:32:16.244222

    		0.0 ms

  





  

    		2026-02-20 18:32:18.780344

    		-0.1 ms

  





  

    		2026-02-20 19:32:18.816216

    		-0.2 ms

  





  

    		2026-02-20 20:32:20.653852

    		0.1 ms

  





  

    		2026-02-20 21:32:22.445197

    		0.0 ms

  





  

    		2026-02-20 22:32:24.310676

    		0.0 ms

  





  

    		2026-02-20 23:32:25.849471

    		0.0 ms

  





  

    		2026-02-21 00:32:27.819076

    		0.0 ms

  





  

    		2026-02-21 01:32:29.308731

    		-0.2 ms

  





  

    		2026-02-21 02:32:30.699116

    		0.0 ms

  





  

    		2026-02-21 03:32:31.795411

    		0.0 ms

  





  

    		2026-02-21 04:32:33.191156

    		0.0 ms

  





  

    		2026-02-21 05:32:33.713978

    		0.0 ms

  





  

    		2026-02-21 06:32:36.011318

    		0.0 ms

  





  

    		2026-02-21 07:32:36.549126

    		0.0 ms

  





  

    		2026-02-21 08:32:36.922379

    		0.0 ms

  





  

    		2026-02-21 09:32:37.710245

    		0.0 ms

  





  

    		2026-02-21 10:32:38.382766

    		0.0 ms

  





  

    		2026-02-21 11:32:39.230959

    		0.0 ms

  





  

    		2026-02-21 12:32:39.86294

    		0.0 ms

  





  

    		2026-02-21 13:32:40.107151

    		0.0 ms

  





  

    		2026-02-21 14:32:40.506256

    		0.0 ms

  





  

    		2026-02-21 15:32:40.748761

    		0.1 ms

  





  

    		2026-02-21 16:32:41.369648

    		0.0 ms

  





  

    		2026-02-21 17:32:43.93949

    		0.0 ms

  





  

    		2026-02-21 18:32:44.395113

    		0.1 ms

  





  

    		2026-02-21 19:32:44.84984

    		0.0 ms

  





  

    		2026-02-21 20:32:46.535882

    		0.0 ms

  





  

    		2026-02-21 21:32:49.135539

    		0.0 ms

  





  

    		2026-02-21 22:32:51.182168

    		0.0 ms

  





  

    		2026-02-21 23:32:51.278673

    		0.0 ms

  





  

    		2026-02-22 00:32:51.682639

    		0.0 ms

  





  

    		2026-02-22 01:32:52.023063

    		0.0 ms

  





  

    		2026-02-22 02:32:54.063402

    		0.1 ms

  





  

    		2026-02-22 03:32:56.202765

    		0.0 ms

  





  

    		2026-02-22 04:32:57.763236

    		0.0 ms

  





  

    		2026-02-22 05:32:59.683471

    		0.0 ms

  





  

    		2026-02-22 06:33:01.887404

    		-0.3 ms

  





  

    		2026-02-22 07:33:02.853755

    		0.0 ms

  





  

    		2026-02-22 08:33:04.106259

    		0.4 ms

  





  

    		2026-02-22 09:33:04.992863

    		0.0 ms

  





  

    		2026-02-22 10:33:06.913209

    		0.0 ms

  





  

    		2026-02-22 11:33:07.57666

    		0.0 ms

  





  

    		2026-02-22 12:33:07.881904

    		0.0 ms

  





  

    		2026-02-22 13:33:08.202808

    		0.0 ms

  





  

    		2026-02-22 14:33:08.583998

    		0.0 ms

  





  

    		2026-02-22 15:33:10.338474

    		0.0 ms

  





  

    		2026-02-22 16:33:11.304036

    		0.0 ms

  





  

    		2026-02-22 17:33:13.383061

    		-0.1 ms

  





  

    		2026-02-22 18:33:13.904562

    		0.0 ms

  





  

    		2026-02-22 19:33:16.363912

    		0.2 ms

  





  

    		2026-02-22 20:33:16.959758

    		0.1 ms

  





  

    		2026-02-22 21:33:17.411461

    		-0.1 ms

  





  

    		2026-02-22 22:33:18.371727

    		0.1 ms

  





  

    		2026-02-22 23:33:20.120079

    		-0.4 ms

  





  

    		2026-02-23 00:33:21.788375

    		0.1 ms

  





  

    		2026-02-23 01:33:23.438112

    		-0.1 ms

  





  

    		2026-02-23 02:33:24.885668

    		0.0 ms

  





  

    		2026-02-23 03:33:26.236516

    		0.1 ms

  





  

    		2026-02-23 04:33:27.588244

    		0.0 ms

  





  

    		2026-02-23 05:33:28.949313

    		0.0 ms

  





  

    		2026-02-23 06:33:29.985415

    		0.1 ms

  





  

    		2026-02-23 07:33:31.297049

    		-0.1 ms

  





  

    		2026-02-23 08:33:31.493321

    		0.0 ms

  





  

    		2026-02-23 09:33:32.14645

    		0.0 ms

  





  

    		2026-02-23 10:33:32.293061

    		-0.5 ms

  





  

    		2026-02-23 11:33:32.375009

    		-0.3 ms

  





  

    		2026-02-23 12:33:32.51762

    		0.0 ms

  





  

    		2026-02-23 13:33:33.055818

    		-0.1 ms

  





  

    		2026-02-23 14:33:33.373614

    		0.0 ms

  





  

    		2026-02-23 15:33:34.094462

    		0.0 ms

  





  

    		2026-02-23 16:33:34.363954

    		0.1 ms

  





  

    		2026-02-23 17:33:35.321944

    		0.2 ms

  





  

    		2026-02-23 18:33:35.713722

    		-0.1 ms

  





  

    		2026-02-23 19:33:37.177877

    		-0.1 ms

  





  

    		2026-02-23 20:33:37.376419

    		0.1 ms

  





  

    		2026-02-23 21:33:40.174989

    		0.0 ms

  





  

    		2026-02-23 22:33:42.07049

    		0.0 ms

  





  

    		2026-02-23 23:33:44.102248

    		0.0 ms

  





  

    		2026-02-24 00:33:45.784932

    		0.1 ms

  





  

    		2026-02-24 01:33:47.355338

    		0.1 ms

  





  

    		2026-02-24 02:33:48.422211

    		0.0 ms

  





  

    		2026-02-24 03:33:50.058372

    		0.0 ms

  





  

    		2026-02-24 04:33:51.445561

    		0.0 ms

  





  

    		2026-02-24 05:33:51.563042

    		0.0 ms

  





  

    		2026-02-24 06:33:51.695339

    		0.1 ms

  





  

    		2026-02-24 07:33:54.282662

    		0.1 ms

  





  

    		2026-02-24 08:33:54.853155

    		0.0 ms

  





  

    		2026-02-24 09:33:55.405078

    		-0.1 ms

  





  

    		2026-02-24 10:33:55.68943

    		0.0 ms

  





  

    		2026-02-24 11:33:55.805051

    		0.0 ms

  





  

    		2026-02-24 12:33:55.857772

    		-0.2 ms

  





  

    		2026-02-24 13:33:55.942823

    		0.0 ms

  





  

    		2026-02-24 14:33:57.314074

    		0.0 ms

  





  

    		2026-02-24 15:33:57.597335

    		0.0 ms

  





  

    		2026-02-24 16:33:57.689486

    		0.0 ms

  





  

    		2026-02-24 17:33:58.893294

    		0.0 ms

  





  

    		2026-02-24 18:34:00.879578

    		0.0 ms

  





  

    		2026-02-24 19:34:01.010747

    		0.0 ms

  





  

    		2026-02-24 20:34:01.687379

    		0.1 ms

  





  

    		2026-02-24 21:34:03.382047

    		0.0 ms

  





  

    		2026-02-24 22:34:05.654007

    		0.0 ms

  





  

    		2026-02-24 23:34:07.207156

    		0.0 ms

  





  

    		2026-02-25 00:34:08.365879

    		0.0 ms

  





  

    		2026-02-25 01:34:09.913514

    		0.0 ms

  





  

    		2026-02-25 02:34:11.054656

    		0.0 ms

  





  

    		2026-02-25 03:34:12.430681

    		0.1 ms

  





  

    		2026-02-25 04:34:13.824575

    		0.0 ms

  





  

    		2026-02-25 05:34:14.903201

    		0.0 ms

  





  

    		2026-02-25 06:34:16.883791

    		-0.1 ms

  





  

    		2026-02-25 07:34:17.153161

    		0.0 ms

  





  

    		2026-02-25 08:34:17.20561

    		0.0 ms

  





  

    		2026-02-25 09:34:17.258936

    		0.0 ms

  





  

    		2026-02-25 10:34:17.901434

    		0.0 ms

  





  

    		2026-02-25 11:34:19.492964

    		0.0 ms

  





  

    		2026-02-25 12:34:20.165703

    		0.0 ms

  





  

    		2026-02-25 13:34:21.888521

    		0.0 ms

  





  

    		2026-02-25 14:34:22.182389

    		0.0 ms

  





  

    		2026-02-25 15:34:23.139516

    		0.0 ms

  





  

    		2026-02-25 16:34:23.348931

    		0.0 ms

  





  

    		2026-02-25 17:34:24.834665

    		0.0 ms

  





  

    		2026-02-25 18:34:26.5909

    		0.0 ms

  





  

    		2026-02-25 19:34:26.906474

    		0.0 ms

  





  

    		2026-02-25 20:34:28.818788

    		0.1 ms

  





  

    		2026-02-25 21:34:30.810596

    		0.0 ms

  





  

    		2026-02-25 22:34:33.048627

    		0.0 ms

  





  

    		2026-02-25 23:34:34.803508

    		0.1 ms

  





  

    		2026-02-26 00:34:36.371891

    		0.0 ms

  





  

    		2026-02-26 01:34:37.894991

    		0.0 ms

  





  

    		2026-02-26 02:34:39.325825

    		0.1 ms

  





  

    		2026-02-26 03:34:40.808167

    		-0.1 ms

  





  

    		2026-02-26 04:34:42.17267

    		-0.1 ms

  





  

    		2026-02-26 05:34:43.676698

    		-0.1 ms

  





  

    		2026-02-26 06:34:45.376137

    		0.0 ms

  





  

    		2026-02-26 07:34:47.354012

    		0.1 ms

  





  

    		2026-02-26 08:34:47.568792

    		-0.2 ms

  





  

    		2026-02-26 09:34:48.111503

    		0.1 ms

  





  

    		2026-02-26 10:34:48.445912

    		0.1 ms

  





  

    		2026-02-26 11:34:48.735323

    		-0.1 ms

  





  

    		2026-02-26 12:34:49.318037

    		0.0 ms

  





  

    		2026-02-26 13:34:49.938302

    		0.0 ms

  





  

    		2026-02-26 14:34:50.32711

    		0.0 ms

  





  

    		2026-02-26 15:34:51.1731

    		0.0 ms

  





  

    		2026-02-26 16:34:51.544384

    		-0.1 ms

  





  

    		2026-02-26 17:34:51.841961

    		-0.1 ms

  





  

    		2026-02-26 18:34:53.252806

    		-0.1 ms

  





  

    		2026-02-26 19:34:53.604342

    		0.0 ms

  





  

    		2026-02-26 20:34:54.769291

    		0.0 ms

  





  

    		2026-02-26 21:34:55.670603

    		0.0 ms

  





  

    		2026-02-26 22:34:57.537192

    		0.0 ms

  





  

    		2026-02-26 23:34:59.1909

    		0.0 ms

  





  

    		2026-02-27 00:35:00.468511

    		0.0 ms

  





  

    		2026-02-27 01:35:01.750228

    		0.0 ms

  





  

    		2026-02-27 02:35:03.108337

    		-0.1 ms

  





  

    		2026-02-27 03:35:04.550224

    		0.0 ms

  





  

    		2026-02-27 04:35:05.827747

    		0.0 ms

  





  

    		2026-02-27 05:35:07.061728

    		0.0 ms

  





  

    		2026-02-27 06:35:07.073709

    		0.0 ms

  





  

    		2026-02-27 07:35:07.752629

    		0.0 ms

  





  

    		2026-02-27 08:35:07.864747

    		0.0 ms

  





  

    		2026-02-27 09:35:08.136052

    		0.0 ms

  





  

    		2026-02-27 10:35:08.916408

    		0.0 ms

  





  

    		2026-02-27 11:35:09.294857

    		-0.1 ms

  





  

    		2026-02-27 12:35:09.676527

    		0.0 ms

  





  

    		2026-02-27 13:35:10.50448

    		0.0 ms

  





  

    		2026-02-27 14:35:11.160561

    		0.0 ms

  





  

    		2026-02-27 15:35:13.370679

    		0.0 ms

  





  

    		2026-02-27 16:35:13.525193

    		0.3 ms

  





  

    		2026-02-27 17:35:14.954965

    		0.0 ms

  





  

    		2026-02-27 18:35:16.490067

    		0.0 ms

  





  

    		2026-02-27 19:35:16.937038

    		0.1 ms

  





  

    		2026-02-27 20:35:18.235648

    		-0.2 ms

  





  

    		2026-02-27 21:35:19.860604

    		-0.1 ms

  





  

    		2026-02-27 22:35:21.753847

    		0.0 ms

  





  

    		2026-02-27 23:35:23.809526

    		0.0 ms

  





  

    		2026-02-28 00:35:25.443939

    		0.2 ms

  





  

    		2026-02-28 01:35:26.933371

    		0.0 ms

  





  

    		2026-02-28 02:35:28.13313

    		0.0 ms

  





  

    		2026-02-28 03:35:29.597045

    		0.2 ms

  





  

    		2026-02-28 04:35:31.269221

    		0.0 ms

  





  

    		2026-02-28 05:35:33.042555

    		0.0 ms

  





  

    		2026-02-28 06:35:35.242768

    		0.0 ms

  





  

    		2026-02-28 07:35:36.707591

    		0.0 ms

  





  

    		2026-02-28 08:35:37.824987

    		-0.1 ms

  





  

    		2026-02-28 09:35:38.222966

    		0.0 ms

  





  

    		2026-02-28 10:35:38.911343

    		0.0 ms

  





  

    		2026-02-28 11:35:39.273306

    		0.0 ms

  





  

    		2026-02-28 12:35:40.005409

    		0.0 ms

  





  

    		2026-02-28 13:35:40.528498

    		-0.1 ms

  





  

    		2026-02-28 14:35:41.543761

    		0.0 ms

  





  

    		2026-02-28 15:35:41.788059

    		0.0 ms

  





  

    		2026-02-28 16:35:41.83437

    		0.0 ms

  





  

    		2026-02-28 17:35:42.112828

    		0.0 ms

  





  

    		2026-02-28 18:35:43.148617

    		-0.2 ms

  





  

    		2026-02-28 19:35:43.832881

    		0.0 ms

  





  

    		2026-02-28 20:35:46.193691

    		0.0 ms

  





  

    		2026-02-28 21:35:46.504712

    		0.0 ms

  





  

    		2026-02-28 22:35:47.112877

    		0.0 ms

  





  

    		2026-02-28 23:35:47.360266

    		0.0 ms

  





  

    		2026-03-01 00:35:47.45648

    		0.0 ms

  





  

    		2026-03-01 01:35:47.991605

    		0.0 ms

  





  

    		2026-03-01 02:35:49.377953

    		0.0 ms

  





  

    		2026-03-01 03:35:50.923915

    		0.0 ms

  





  

    		2026-03-01 04:35:50.937382

    		0.0 ms

  





  

    		2026-03-01 05:35:52.675701

    		0.0 ms

  





  

    		2026-03-01 06:35:53.205992

    		0.0 ms

  





  

    		2026-03-01 07:35:53.663146

    		0.1 ms

  





  

    		2026-03-01 08:35:53.76154

    		0.0 ms

  





  

    		2026-03-01 09:35:54.092434

    		0.0 ms

  





  

    		2026-03-01 10:35:54.644773

    		-0.3 ms

  





  

    		2026-03-01 11:35:54.731464

    		0.0 ms

  





  

    		2026-03-01 12:35:56.181255

    		0.0 ms

  





  

    		2026-03-01 13:35:56.423745

    		0.0 ms

  





  

    		2026-03-01 14:35:57.618909

    		0.0 ms

  





  

    		2026-03-01 15:35:58.042837

    		0.0 ms

  





  

    		2026-03-01 16:35:58.137708

    		0.0 ms

  





  

    		2026-03-01 17:35:58.269606

    		0.0 ms

  





  

    		2026-03-01 18:35:58.33413

    		0.0 ms

  





  

    		2026-03-01 19:36:00.078569

    		0.0 ms

  





  

    		2026-03-01 20:36:00.358672

    		0.0 ms

  





  

    		2026-03-01 21:36:00.576244

    		0.0 ms

  





  

    		2026-03-01 22:36:01.875794

    		0.0 ms

  





  

    		2026-03-01 23:36:03.770288

    		0.0 ms

  





  

    		2026-03-02 00:36:05.622806

    		0.0 ms

  





  

    		2026-03-02 01:36:07.109263

    		0.0 ms

  





  

    		2026-03-02 02:36:08.518387

    		0.0 ms

  





  

    		2026-03-02 03:36:09.907687

    		0.0 ms

  





  

    		2026-03-02 04:36:11.990615

    		0.1 ms

  





  

    		2026-03-02 05:36:13.532595

    		0.0 ms

  





  

    		2026-03-02 06:36:15.992302

    		0.0 ms

  





  

    		2026-03-02 07:36:16.037614

    		0.0 ms

  





  

    		2026-03-02 08:36:16.276147

    		0.0 ms

  





  

    		2026-03-02 09:36:17.066945

    		0.0 ms

  





  

    		2026-03-02 10:36:17.656274

    		0.0 ms

  





  

    		2026-03-02 11:36:18.387616

    		0.0 ms

  





  

    		2026-03-02 12:36:18.784732

    		0.0 ms

  





  

    		2026-03-02 13:36:19.296716

    		0.0 ms

  





  

    		2026-03-02 14:36:20.319814

    		0.0 ms

  





  

    		2026-03-02 15:36:20.460959

    		0.1 ms

  





  

    		2026-03-02 16:36:20.687107

    		-0.1 ms

  





  

    		2026-03-02 17:36:21.832718

    		-0.1 ms

  





  

    		2026-03-02 18:36:21.96884

    		0.0 ms

  





  

    		2026-03-02 19:36:22.64433

    		0.0 ms

  





  

    		2026-03-02 20:36:23.783679

    		0.0 ms

  





  

    		2026-03-02 21:36:26.356799

    		0.0 ms

  





  

    		2026-03-02 22:36:28.266932

    		-0.3 ms

  





  

    		2026-03-02 23:36:29.802393

    		0.3 ms

  





  

    		2026-03-03 00:36:31.504381

    		0.1 ms

  





  

    		2026-03-03 01:36:33.488563

    		0.0 ms

  





  

    		2026-03-03 02:36:35.325801

    		0.0 ms

  





  

    		2026-03-03 03:36:36.866036

    		-0.1 ms

  





  

    		2026-03-03 04:36:38.46292

    		0.0 ms

  





  

    		2026-03-03 05:36:39.920407

    		-0.1 ms

  





  

    		2026-03-03 06:36:40.762348

    		0.0 ms

  





  

    		2026-03-03 07:36:40.859034

    		0.1 ms

  





  

    		2026-03-03 08:36:41.746823

    		0.0 ms

  





  

    		2026-03-03 09:36:42.049856

    		0.0 ms

  





  

    		2026-03-03 10:36:42.294579

    		0.0 ms

  





  

    		2026-03-03 11:36:42.393933

    		-0.2 ms

  





  

    		2026-03-03 12:36:43.086533

    		-0.1 ms

  





  

    		2026-03-03 13:36:43.11591

    		0.0 ms

  





  

    		2026-03-03 14:36:43.421051

    		0.0 ms

  





  

    		2026-03-03 15:36:45.21279

    		0.0 ms

  





  

    		2026-03-03 16:36:45.256377

    		0.0 ms

  





  

    		2026-03-03 17:36:45.505554

    		0.0 ms

  





  

    		2026-03-03 18:36:45.590966

    		0.0 ms

  





  

    		2026-03-03 19:36:48.265018

    		0.0 ms

  





  

    		2026-03-03 20:36:48.296532

    		0.0 ms

  





  

    		2026-03-03 21:36:48.604497

    		-0.1 ms

  





  

    		2026-03-03 22:36:48.630108

    		0.0 ms

  





  

    		2026-03-03 23:36:49.219475

    		0.0 ms

  





  

    		2026-03-04 00:36:50.803269

    		0.1 ms

  





  

    		2026-03-04 01:36:51.958415

    		0.2 ms

  





  

    		2026-03-04 02:36:52.964049

    		0.1 ms

  





  

    		2026-03-04 03:36:54.130101

    		-0.1 ms

  





  

    		2026-03-04 04:36:55.361464

    		-0.1 ms

  





  

    		2026-03-04 05:36:56.90357

    		0.1 ms

  





  

    		2026-03-04 06:36:59.419036

    		-0.1 ms

  





  

    		2026-03-04 07:37:00.772948

    		0.0 ms

  





  

    		2026-03-04 08:37:01.255759

    		0.0 ms

  





  

    		2026-03-04 09:37:01.294199

    		0.0 ms

  





  

    		2026-03-04 10:37:02.560062

    		0.1 ms

  





  

    		2026-03-04 11:37:03.310684

    		0.1 ms

  





  

    		2026-03-04 12:37:03.857582

    		0.0 ms

  





  

    		2026-03-04 13:37:03.989558

    		-0.1 ms

  





  

    		2026-03-04 14:37:04.338009

    		0.0 ms

  





  

    		2026-03-04 15:37:05.000491

    		0.0 ms

  





  

    		2026-03-04 16:37:05.189138

    		0.0 ms

  





  

    		2026-03-04 17:37:05.521196

    		0.0 ms

  





  

    		2026-03-04 18:37:06.033121

    		0.0 ms

  





  

    		2026-03-04 19:37:06.327257

    		0.0 ms

  





  

    		2026-03-04 20:37:07.561572

    		0.0 ms

  





  

    		2026-03-04 21:37:07.93806

    		0.0 ms

  





  

    		2026-03-04 22:37:08.043058

    		0.0 ms

  





  

    		2026-03-04 23:37:09.755279

    		0.1 ms

  





  

    		2026-03-05 00:37:10.976181

    		-0.1 ms

  





  

    		2026-03-05 01:37:12.829981

    		0.5 ms

  





  

    		2026-03-05 02:37:14.369543

    		0.0 ms

  





  

    		2026-03-05 03:37:15.957938

    		0.1 ms

  





  

    		2026-03-05 04:37:17.140241

    		0.1 ms

  





  

    		2026-03-05 05:37:18.604503

    		0.2 ms

  





  

    		2026-03-05 06:37:20.222906

    		-0.1 ms

  





  

    		2026-03-05 07:37:21.01958

    		0.0 ms

  





  

    		2026-03-05 08:37:21.659015

    		0.1 ms

  





  

    		2026-03-05 09:37:22.859518

    		0.0 ms

  





  

    		2026-03-05 10:37:22.895065

    		0.0 ms

  





  

    		2026-03-05 11:37:23.172781

    		0.0 ms

  





  

    		2026-03-05 12:37:24.132707

    		0.0 ms

  





  

    		2026-03-05 13:37:24.327522

    		0.0 ms

  





  

    		2026-03-05 14:37:24.736927

    		0.0 ms

  





  

    		2026-03-05 15:37:25.065791

    		-0.1 ms

  





  

    		2026-03-05 16:37:25.24393

    		0.2 ms

  





  

    		2026-03-05 17:37:26.54744

    		0.3 ms

  





  

    		2026-03-05 18:37:28.053377

    		0.0 ms

  





  

    		2026-03-05 19:37:30.169926

    		0.0 ms

  





  

    		2026-03-05 20:37:32.001652

    		0.1 ms

  





  

    		2026-03-05 21:37:33.901741

    		0.0 ms

  





  

    		2026-03-05 22:37:35.214339

    		0.1 ms

  





  

    		2026-03-05 23:37:36.667363

    		0.1 ms

  





  

    		2026-03-06 00:37:37.807285

    		0.0 ms

  





  

    		2026-03-06 01:37:38.898517

    		0.0 ms

  





  

    		2026-03-06 02:37:39.008478

    		0.0 ms

  





  

    		2026-03-06 03:37:40.480434

    		-0.1 ms

  





  

    		2026-03-06 04:37:41.788832

    		0.0 ms

  





  

    		2026-03-06 05:37:43.113316

    		0.0 ms

  





  

    		2026-03-06 06:37:44.889285

    		0.0 ms

  





  

    		2026-03-06 07:37:46.696659

    		0.0 ms

  





  

    		2026-03-06 08:37:47.204457

    		0.0 ms

  





  

    		2026-03-06 09:37:47.780527

    		-0.1 ms

  





  

    		2026-03-06 10:37:48.105261

    		0.0 ms

  





  

    		2026-03-06 11:37:49.422308

    		0.1 ms

  





  

    		2026-03-06 12:37:50.097215

    		-0.1 ms

  





  

    		2026-03-06 13:37:51.043851

    		0.0 ms

  





  

    		2026-03-06 14:37:52.834809

    		0.0 ms

  





  

    		2026-03-06 15:37:52.98665

    		0.0 ms

  





  

    		2026-03-06 16:37:53.229981

    		0.1 ms

  





  

    		2026-03-06 17:37:54.793397

    		0.0 ms

  





  

    		2026-03-06 18:37:57.173965

    		0.0 ms

  





  

    		2026-03-06 19:37:59.296499

    		0.0 ms

  





  

    		2026-03-06 20:38:00.983861

    		0.0 ms

  





  

    		2026-03-06 21:38:02.645616

    		0.0 ms

  





  

    		2026-03-06 22:38:04.215915

    		0.0 ms

  





  

    		2026-03-06 23:38:05.518014

    		0.0 ms

  





  

    		2026-03-07 00:38:06.951864

    		0.1 ms

  





  

    		2026-03-07 01:38:08.282359

    		0.0 ms

  





  

    		2026-03-07 02:38:09.583418

    		0.0 ms

  





  

    		2026-03-07 03:38:10.691758

    		0.0 ms

  





  

    		2026-03-07 04:38:12.210864

    		0.0 ms

  





  

    		2026-03-07 05:38:13.264528

    		0.0 ms

  





  

    		2026-03-07 06:38:13.583486

    		0.0 ms

  





  

    		2026-03-07 07:38:16.175831

    		0.0 ms

  





  

    		2026-03-07 08:38:16.379274

    		0.0 ms

  





  

    		2026-03-07 09:38:16.959839

    		-0.1 ms

  





  

    		2026-03-07 10:38:17.183107

    		0.0 ms

  





  

    		2026-03-07 11:38:17.262423

    		-0.1 ms

  





  

    		2026-03-07 12:38:17.434436

    		-0.1 ms

  





  

    		2026-03-07 13:38:17.484506

    		-0.1 ms

  





  

    		2026-03-07 14:38:18.031156

    		0.0 ms

  





  

    		2026-03-07 15:38:18.051885

    		0.1 ms

  





  

    		2026-03-07 16:38:20.133041

    		-0.1 ms

  





  

    		2026-03-07 17:38:21.123402

    		0.0 ms

  





  

    		2026-03-07 18:38:22.269936

    		0.3 ms

  





  

    		2026-03-07 19:38:22.312059

    		0.0 ms

  





  

    		2026-03-07 20:38:24.406313

    		0.0 ms

  





  

    		2026-03-07 21:38:27.07541

    		-0.1 ms

  





  

    		2026-03-07 22:38:28.895276

    		0.0 ms

  





  

    		2026-03-07 23:38:30.337957

    		0.0 ms

  





  

    		2026-03-08 00:38:31.754312

    		0.0 ms

  





  

    		2026-03-08 01:38:33.226846

    		0.0 ms

  





  

    		2026-03-08 02:38:34.513981

    		0.0 ms

  





  

    		2026-03-08 03:38:35.881314

    		0.0 ms

  





  

    		2026-03-08 04:38:37.193632

    		0.0 ms

  





  

    		2026-03-08 05:38:38.434304

    		0.0 ms

  





  

    		2026-03-08 06:38:40.800101

    		-0.1 ms

  





  

    		2026-03-08 07:38:41.182424

    		-0.1 ms

  





  

    		2026-03-08 08:38:43.874482

    		0.0 ms

  





  

    		2026-03-08 09:38:44.383115

    		0.0 ms

  





  

    		2026-03-08 10:38:44.993119

    		0.1 ms

  





  

    		2026-03-08 11:38:45.964418

    		0.0 ms

  





  

    		2026-03-08 12:38:47.027298

    		-0.1 ms

  





  

    		2026-03-08 13:38:47.121819

    		-0.1 ms

  





  

    		2026-03-08 14:38:47.808795

    		0.0 ms

  





  

    		2026-03-08 15:38:47.865354

    		0.1 ms

  





  

    		2026-03-08 16:38:48.091822

    		0.0 ms

  





  

    		2026-03-08 17:38:50.080713

    		0.0 ms

  





  

    		2026-03-08 18:38:50.303362

    		0.0 ms

  





  

    		2026-03-08 19:38:51.869413

    		0.0 ms

  





  

    		2026-03-08 20:38:52.468772

    		0.0 ms

  





  

    		2026-03-08 21:38:54.591511

    		0.0 ms

  





  

    		2026-03-08 22:38:56.437225

    		0.0 ms

  





  

    		2026-03-08 23:38:58.414061

    		0.0 ms

  





  

    		2026-03-09 00:39:00.706907

    		-0.1 ms

  





  

    		2026-03-09 01:39:02.292001

    		0.0 ms

  





  

    		2026-03-09 02:39:03.798273

    		0.1 ms

  





  

    		2026-03-09 03:39:05.262261

    		0.0 ms

  





  

    		2026-03-09 04:39:06.883257

    		0.0 ms

  





  

    		2026-03-09 05:39:06.9199

    		0.0 ms

  





  

    		2026-03-09 06:39:08.181877

    		0.0 ms

  





  

    		2026-03-09 07:39:09.274106

    		0.0 ms

  





  

    		2026-03-09 08:39:10.316013

    		0.0 ms

  





  

    		2026-03-09 09:39:10.699597

    		0.0 ms

  





  

    		2026-03-09 10:39:10.809439

    		0.2 ms

  





  

    		2026-03-09 11:39:10.986439

    		0.1 ms

  





  

    		2026-03-09 12:39:11.021234

    		-0.1 ms

  





  

    		2026-03-09 13:39:11.92667

    		-0.2 ms

  





  

    		2026-03-09 14:39:12.415447

    		0.0 ms

  





  

    		2026-03-09 15:39:12.928265

    		0.0 ms

  





  

    		2026-03-09 16:39:13.61761

    		0.0 ms

  





  

    		2026-03-09 17:39:14.135581

    		0.0 ms

  





  

    		2026-03-09 18:39:14.383089

    		0.0 ms

  





  

    		2026-03-09 19:39:14.405932

    		0.1 ms

  





  

    		2026-03-09 20:39:15.747544

    		0.0 ms

  





  

    		2026-03-09 21:39:15.911251

    		0.1 ms

  





  

    		2026-03-09 22:39:16.85646

    		0.0 ms

  





  

    		2026-03-09 23:39:18.635964

    		0.0 ms

  





  

    		2026-03-10 00:39:19.988429

    		0.1 ms

  





  

    		2026-03-10 01:39:21.820598

    		0.3 ms

  





  

    		2026-03-10 02:39:23.153969

    		0.0 ms

  





  

    		2026-03-10 03:39:24.577027

    		-0.1 ms

  





  

    		2026-03-10 04:39:25.662177

    		0.0 ms

  





  

    		2026-03-10 05:39:25.713537

    		0.0 ms

  





  

    		2026-03-10 06:39:25.909528

    		0.0 ms

  





  

    		2026-03-10 07:39:26.316063

    		-0.2 ms

  





  

    		2026-03-10 08:39:26.654568

    		0.0 ms

  





  

    		2026-03-10 09:39:26.973997

    		0.0 ms

  





  

    		2026-03-10 10:39:28.535189

    		0.0 ms

  





  

    		2026-03-10 11:39:28.599351

    		0.0 ms

  





  

    		2026-03-10 12:39:28.862034

    		-0.2 ms

  





  

    		2026-03-10 13:39:29.496761

    		0.0 ms

  





  

    		2026-03-10 14:39:29.736678

    		0.0 ms

  





  

    		2026-03-10 15:39:30.352379

    		0.0 ms

  





  

    		2026-03-10 16:39:30.455884

    		0.3 ms

  





  

    		2026-03-10 17:39:31.171537

    		0.0 ms

  





  

    		2026-03-10 18:39:33.019949

    		0.0 ms

  





  

    		2026-03-10 19:39:35.157483

    		0.0 ms

  





  

    		2026-03-10 20:39:35.193082

    		0.1 ms

  





  

    		2026-03-10 21:39:37.454541

    		0.1 ms

  





  

    		2026-03-10 22:39:39.163909

    		0.0 ms

  





  

    		2026-03-10 23:39:40.843883

    		0.3 ms

  





  

    		2026-03-11 00:39:42.195415

    		0.1 ms

  





  

    		2026-03-11 01:39:43.472867

    		0.0 ms

  





  

    		2026-03-11 02:39:44.795287

    		0.0 ms

  





  

    		2026-03-11 03:39:46.327292

    		0.0 ms

  





  

    		2026-03-11 04:39:47.280614

    		0.0 ms

  





  

    		2026-03-11 05:39:48.221298

    		0.0 ms

  





  

    		2026-03-11 06:39:49.606533

    		-0.1 ms

  





  

    		2026-03-11 07:39:51.708129

    		0.1 ms

  





  

    		2026-03-11 08:39:52.08691

    		0.0 ms

  





  

    		2026-03-11 09:39:52.947275

    		0.0 ms

  





  

    		2026-03-11 10:39:53.187552

    		0.0 ms

  





  

    		2026-03-11 11:39:53.277842

    		-0.1 ms

  





  

    		2026-03-11 12:39:53.552807

    		0.0 ms

  





  

    		2026-03-11 13:39:53.624632

    		0.1 ms

  





  

    		2026-03-11 14:39:53.725808

    		0.0 ms

  





  

    		2026-03-11 15:39:53.938064

    		-0.1 ms

  





  

    		2026-03-11 16:39:54.720376

    		0.0 ms

  





  

    		2026-03-11 17:39:55.822262

    		-0.2 ms

  





  

    		2026-03-11 18:39:55.965019

    		0.0 ms

  





  

    		2026-03-11 19:39:58.156694

    		0.0 ms

  





  

    		2026-03-11 20:40:00.631339

    		-0.2 ms

  





  

    		2026-03-11 21:40:02.334084

    		0.0 ms

  





  

    		2026-03-11 22:40:03.875871

    		0.0 ms

  





  

    		2026-03-11 23:40:05.139289

    		0.1 ms

  





  

    		2026-03-12 00:40:06.340437

    		0.0 ms

  





  

    		2026-03-12 01:40:07.447423

    		0.0 ms

  





  

    		2026-03-12 02:40:08.82068

    		0.0 ms

  





  

    		2026-03-12 03:40:10.17859

    		-0.5 ms

  





  

    		2026-03-12 04:40:11.44899

    		0.0 ms

  





  

    		2026-03-12 05:40:12.90184

    		-0.1 ms

  





  

    		2026-03-12 06:40:14.50379

    		-0.1 ms

  





  

    		2026-03-12 07:40:14.583955

    		-0.1 ms

  





  

    		2026-03-12 08:40:16.57216

    		-0.1 ms

  





  

    		2026-03-12 09:40:16.888107

    		0.0 ms

  





  

    		2026-03-12 10:40:17.763736

    		0.0 ms

  





  

    		2026-03-12 11:40:18.399623

    		0.0 ms

  





  

    		2026-03-12 12:40:18.538492

    		0.0 ms

  





  

    		2026-03-12 13:40:18.570076

    		0.0 ms

  





  

    		2026-03-12 14:40:19.047685

    		0.0 ms

  





  

    		2026-03-12 15:40:20.29426

    		0.0 ms

  





  

    		2026-03-12 16:40:21.299356

    		0.0 ms

  





  

    		2026-03-12 17:40:21.68639

    		0.0 ms

  





  

    		2026-03-12 18:40:24.138858

    		0.0 ms

  





  

    		2026-03-12 19:40:26.429577

    		0.0 ms

  





  

    		2026-03-12 20:40:28.383727

    		0.1 ms

  





  

    		2026-03-12 21:40:30.812983

    		0.0 ms

  





  

    		2026-03-12 22:40:32.393556

    		0.0 ms

  





  

    		2026-03-12 23:40:33.692753

    		0.0 ms

  





  

    		2026-03-13 00:40:35.062726

    		0.0 ms

  





  

    		2026-03-13 01:40:36.460866

    		0.0 ms

  





  

    		2026-03-13 02:40:36.796192

    		0.0 ms

  





  

    		2026-03-13 03:40:38.273509

    		0.0 ms

  





  

    		2026-03-13 04:40:40.339571

    		0.0 ms

  





  

    		2026-03-13 05:40:42.065002

    		0.0 ms

  





  

    		2026-03-13 06:40:43.730721

    		0.0 ms

  





  

    		2026-03-13 07:40:43.814508

    		0.0 ms

  





  

    		2026-03-13 08:40:44.089052

    		0.0 ms

  





  

    		2026-03-13 09:40:44.500862

    		0.0 ms

  





  

    		2026-03-13 10:40:45.296266

    		0.0 ms

  





  

    		2026-03-13 11:40:45.331534

    		0.1 ms

  





  

    		2026-03-13 12:40:46.694076

    		0.0 ms

  





  

    		2026-03-13 13:40:46.778855

    		0.1 ms

  





  

    		2026-03-13 14:40:46.801976

    		0.0 ms

  





  

    		2026-03-13 15:40:46.874767

    		0.0 ms

  





  

    		2026-03-13 16:40:48.199687

    		0.0 ms

  





  

    		2026-03-13 17:40:50.297965

    		0.0 ms

  





  

    		2026-03-13 18:40:52.711145

    		0.0 ms

  





  

    		2026-03-13 19:40:54.937488

    		0.0 ms

  





  

    		2026-03-13 20:40:56.640932

    		0.0 ms

  





  

    		2026-03-13 21:40:58.616385

    		0.0 ms

  





  

    		2026-03-13 22:41:00.252495

    		0.0 ms

  





  

    		2026-03-13 23:41:01.975193

    		0.0 ms

  





  

    		2026-03-14 00:41:03.4089

    		0.0 ms

  





  

    		2026-03-14 01:41:04.90495

    		0.0 ms

  





  

    		2026-03-14 02:41:06.351325

    		0.0 ms

  





  

    		2026-03-14 03:41:07.930729

    		0.0 ms

  





  

    		2026-03-14 04:41:09.228314

    		0.0 ms

  





  

    		2026-03-14 05:41:09.373832

    		0.2 ms

  





  

    		2026-03-14 06:41:12.153713

    		-0.2 ms

  





  

    		2026-03-14 07:41:12.381108

    		-0.1 ms

  





  

    		2026-03-14 08:41:13.260258

    		0.0 ms

  





  

    		2026-03-14 09:41:13.644122

    		0.0 ms

  





  

    		2026-03-14 10:41:13.902171

    		0.0 ms

  





  

    		2026-03-14 11:41:14.344945

    		0.0 ms

  





  

    		2026-03-14 12:41:15.476297

    		0.0 ms

  





  

    		2026-03-14 13:41:15.610778

    		0.0 ms

  





  

    		2026-03-14 14:41:17.088137

    		0.0 ms

  





  

    		2026-03-14 15:41:17.6704

    		0.0 ms

  





  

    		2026-03-14 16:41:17.964476

    		0.0 ms

  





  

    		2026-03-14 17:41:20.264867

    		0.0 ms

  





  

    		2026-03-14 18:41:20.689978

    		0.0 ms

  





  

    		2026-03-14 19:41:20.768012

    		0.0 ms

  





  

    		2026-03-14 20:41:20.855451

    		0.0 ms

  





  

    		2026-03-14 21:41:22.331692

    		0.0 ms

  





  

    		2026-03-14 22:41:22.654155

    		0.0 ms

  





  

    		2026-03-14 23:41:23.05032

    		0.0 ms

  





  

    		2026-03-15 00:41:24.734265

    		0.0 ms

  





  

    		2026-03-15 01:41:26.234777

    		0.0 ms

  





  

    		2026-03-15 02:41:27.755211

    		0.0 ms

  





  

    		2026-03-15 03:41:29.338791

    		0.0 ms

  





  

    		2026-03-15 04:41:30.930395

    		0.0 ms

  





  

    		2026-03-15 05:41:32.302686

    		0.0 ms

  





  

    		2026-03-15 06:41:34.588456

    		0.0 ms

  





  

    		2026-03-15 07:41:36.330295

    		0.0 ms

  





  

    		2026-03-15 08:41:37.361053

    		0.0 ms

  





  

    		2026-03-15 09:41:37.6007

    		0.0 ms

  





  

    		2026-03-15 10:41:37.77103

    		0.2 ms

  





  

    		2026-03-15 11:41:37.994265

    		0.0 ms

  





  

    		2026-03-15 12:41:40.078102

    		0.0 ms

  





  

    		2026-03-15 13:41:40.68312

    		0.1 ms

  





  

    		2026-03-15 14:41:41.432986

    		0.0 ms

  





  

    		2026-03-15 15:41:41.606481

    		0.0 ms

  





  

    		2026-03-15 16:41:41.817737

    		0.0 ms

  





  

    		2026-03-15 17:41:43.03523

    		0.0 ms

  





  

    		2026-03-15 18:41:43.120027

    		0.0 ms

  





  

    		2026-03-15 19:41:43.479173

    		0.0 ms

  





  

    		2026-03-15 20:41:44.36457

    		0.0 ms

  





  

    		2026-03-15 21:41:46.285873

    		0.1 ms

  





  

    		2026-03-15 22:41:48.12982

    		0.0 ms

  





  

    		2026-03-15 23:41:49.503438

    		0.0 ms

  





  

    		2026-03-16 00:41:51.152717

    		0.0 ms

  





  

    		2026-03-16 01:41:52.395656

    		0.0 ms

  





  

    		2026-03-16 02:41:53.906285

    		0.0 ms

  





  

    		2026-03-16 03:41:55.195427

    		0.0 ms

  





  

    		2026-03-16 04:41:55.582062

    		0.0 ms

  





  

    		2026-03-16 05:41:57.406843

    		0.0 ms

  





  

    		2026-03-16 06:41:58.142775

    		0.0 ms

  





  

    		2026-03-16 07:41:59.711398

    		0.0 ms

  





  

    		2026-03-16 08:41:59.743363

    		-0.1 ms

  





  

    		2026-03-16 09:42:00.316004

    		0.0 ms

  





  

    		2026-03-16 10:42:00.58429

    		0.0 ms

  





  

    		2026-03-16 11:42:01.038081

    		0.0 ms

  





  

    		2026-03-16 12:42:01.070294

    		-0.1 ms

  





  

    		2026-03-16 13:42:01.490486

    		0.0 ms

  





  

    		2026-03-16 14:42:01.676622

    		-0.2 ms

  





  

    		2026-03-16 15:42:01.943644

    		0.2 ms

  





  

    		2026-03-16 16:42:03.064389

    		0.0 ms

  





  

    		2026-03-16 17:42:04.097464

    		0.0 ms

  





  

    		2026-03-16 18:42:05.491914

    		-0.1 ms

  





  

    		2026-03-16 19:42:05.762301

    		0.0 ms

  





  

    		2026-03-16 20:42:08.643511

    		0.0 ms

  





  

    		2026-03-16 21:42:10.672014

    		0.0 ms

  





  

    		2026-03-16 22:42:12.101451

    		0.1 ms

  





  

    		2026-03-16 23:42:13.296281

    		0.1 ms

  





  

    		2026-03-17 00:42:14.656858

    		0.0 ms

  





  

    		2026-03-17 01:42:16.039059

    		0.0 ms

  





  

    		2026-03-17 02:42:17.048139

    		0.0 ms

  





  

    		2026-03-17 03:42:18.290469

    		0.0 ms

  





  

    		2026-03-17 04:42:19.60494

    		0.0 ms

  





  

    		2026-03-17 05:42:20.955486

    		0.0 ms

  





  

    		2026-03-17 06:42:21.969761

    		0.2 ms

  





  

    		2026-03-17 07:42:22.481293

    		0.0 ms

  





  

    		2026-03-17 08:42:23.188221

    		0.0 ms

  





  

    		2026-03-17 09:42:23.515398

    		0.2 ms

  





  

    		2026-03-17 10:42:23.897336

    		0.1 ms

  





  

    		2026-03-17 11:42:24.380084

    		-0.2 ms

  





  

    		2026-03-17 12:42:24.425245

    		0.0 ms

  





  

    		2026-03-17 13:42:25.297085

    		0.2 ms

  





  

    		2026-03-17 14:42:25.669413

    		0.0 ms

  





  

    		2026-03-17 15:42:25.715489

    		0.1 ms

  





  

    		2026-03-17 16:42:27.986861

    		0.0 ms

  





  

    		2026-03-17 17:42:28.918585

    		0.1 ms

  





  

    		2026-03-17 18:42:29.275222

    		0.0 ms

  





  

    		2026-03-17 19:42:29.468386

    		0.0 ms

  





  

    		2026-03-17 20:42:29.535029

    		0.0 ms

  





  

    		2026-03-17 21:42:29.590155

    		0.0 ms

  





  

    		2026-03-17 22:42:29.907555

    		0.0 ms

  





  

    		2026-03-17 23:42:31.094293

    		0.1 ms

  





  

    		2026-03-18 00:42:32.748307

    		0.0 ms

  





  

    		2026-03-18 01:42:34.156761

    		0.0 ms

  





  

    		2026-03-18 02:42:35.793237

    		-0.1 ms

  





  

    		2026-03-18 03:42:37.163287

    		0.0 ms

  





  

    		2026-03-18 04:42:38.735144

    		0.0 ms

  





  

    		2026-03-18 05:42:40.163568

    		0.0 ms

  





  

    		2026-03-18 06:42:42.175108

    		0.0 ms

  





  

    		2026-03-18 07:42:42.278656

    		0.0 ms

  





  

    		2026-03-18 08:42:42.958027

    		0.0 ms

  





  

    		2026-03-18 09:42:43.082725

    		0.0 ms

  





  

    		2026-03-18 10:42:43.742783

    		0.0 ms

  





  

    		2026-03-18 11:42:44.286825

    		0.0 ms

  





  

    		2026-03-18 12:42:44.58984

    		0.0 ms

  





  

    		2026-03-18 13:42:45.20446

    		0.0 ms

  





  

    		2026-03-18 14:42:45.219312

    		-0.3 ms

  





  

    		2026-03-18 15:42:45.908292

    		-0.1 ms

  





  

    		2026-03-18 16:42:46.601551

    		0.0 ms

  





  

    		2026-03-18 17:42:47.365611

    		0.0 ms

  





  

    		2026-03-18 18:42:48.228744

    		0.0 ms

  





  

    		2026-03-18 19:42:50.301937

    		0.0 ms

  





  

    		2026-03-18 20:42:50.310814

    		0.0 ms

  





  

    		2026-03-18 21:42:51.563059

    		0.1 ms

  





  

    		2026-03-18 22:42:52.032495

    		0.0 ms

  





  

    		2026-03-18 23:42:53.631614

    		0.0 ms

  





  

    		2026-03-19 00:42:55.252501

    		0.0 ms

  





  

    		2026-03-19 01:42:56.533486

    		0.0 ms

  





  

    		2026-03-19 02:42:57.760842

    		0.0 ms

  





  

    		2026-03-19 03:42:59.098742

    		0.0 ms

  





  

    		2026-03-19 04:43:00.53882

    		0.0 ms

  





  

    		2026-03-19 05:43:01.904614

    		0.0 ms

  





  

    		2026-03-19 06:43:02.22216

    		0.0 ms

  





  

    		2026-03-19 07:43:02.482081

    		0.0 ms

  





  

    		2026-03-19 08:43:03.570673

    		0.0 ms

  





  

    		2026-03-19 09:43:03.643066

    		0.0 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

  



    

    		2026-03-19 08:45:40.628 UTC

    		95.193.41.245

    		Jenny Bengtsson (JB) opened the document in the signing view. Click here to see an attached screen capture of the top of their signing view.

  



  

 

  

    		2026-03-19 08:46:04.263 UTC

    		95.193.41.245

    		Jenny Bengtsson (JB) 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 2026-02-25 00:29:54 UTC.

  

  

    		2026-03-19 10:10:47.322 UTC

    		104.28.31.61

    		Christian Rockberger (CR) opened the document in the signing view. Click here to see an attached screen capture of the top of their signing view.

  



  

 

  

    		2026-03-19 10:12:13.817 UTC

    		104.28.31.61

    		Christian Rockberger (CR) 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 2026-02-25 00:29:54 UTC.
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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.
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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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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.



