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Riskhantering i rymden

• Kort om Rymdbolaget
• Riskhantering i rymden, tillbakablick
• Hur arbetar vi, exempel från vår vardag



50 år i rymden

1961 Första raketen från Sverige

1962 Uppbyggnad av Esrange börjar

1966 Första raketen från Esrange

1972 SSC grundas

Rymdbolaget/Swedish Space Corporation



Affärsområden

Science 
Services

Airborne 
Systems

Space
Systems

Satellite 
Operations

Aerospace 
Services



Sedan 1972

60 maritime 
surveillance 

systems

500 rocket 
launches

60 experiment 
modules60 rocket 

systems

8 scientific 
satellites

550 balloon 
launches

communication 
with more than 
100 satellites



Utveckling

http://www.prismasatellites.se/prismaenglish


Utveckling



SSC in the world
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SSC
PrioraNet station
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Santiago
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Newport Beach

Kiribati
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Easter 
Island

Dubai

Hawaii Bangkok



Riskhantering i rymden

Svårt att komma dit

Svårt att vara där

Svårt att komma tillbaka

Strategisk-, Finansiell-, Operativ risk



Riskhantering i rymden 
tillbakablick

Strategisk-, Finansiell-, Operativ risk

Pionjäranda



Riskhantering i rymden 
tillbakablick

12 april 1962

Strategisk-, Finansiell-, Operativ risk

http://upload.wikimedia.org/wikipedia/commons/0/03/Gagarin_space_suite.jpg


Riskhantering i rymden 
tillbakablick

Strategisk-, Finansiell-, Operativ risk

We choose to go to the moon in this decade and do 
the other things, not because they are easy, but 
because they are hard, …
Space expenditures will soon rise some more, from 40 cents per 
person per week to more than 50 cents a week for every man, 
woman and child in the United Stated….

12 september 1962
made of new metal alloys, some of which have not yet been invented, capable 
of standing heat and stresses several times more than have ever been 
experienced, precision better than the finest watch,, on an untried mission, to 
an unknown celestial body, and then return it safely to earth, re-entering 
the atmosphere half that of the temperature of the sun--almost as hot as it is 
here today-

http://sv.wikiquote.org/wiki/Fil:John_F_Kennedy.jpg


Riskhantering i rymden

Hur gör vi i rymdbolaget



Verksamhetssystemet 
(Quality Management)

• Rymdbolaget ”föddes” från en verksamhet med stora risker, => 
naturlig del av vardagen

• Riskhantering och övriga processer som gör oss framgångsrika 
samlas i Verksamhetssystemet

• Verksamhetssystemet talar om hur vi arbetar



• In 1993 SSC started to systemise quality 
system developments within the Esrange 
area 

• In 1994 SSC started a project to systemise 
quality system developments within the 
company.

• First version of Quality Handbook in 1997.

• ISO 9001:1994 certified April 2000.

• Major revision of the SSC-QMS released 
and implemented June 2003.

• ISO 9001:2000 certified since January 2004

• ISO 9001:2008 certified since May 2009

Utveckling av Verksamhetssystemet 

Presenter
Presentation Notes
SSC QMS is largely administered and developed at business unit level. 



Tradition: 

Operational Required for safety reason for sounding rocket, service started 70’

Operational Required for reliability for TT&C and data reception, service started 1978

Operational Required for safe satellite control, service started 1986

Economical Required to have control of costs



Guidelines:

Product Assurance

Design rules

System qualification methods

Staff qualification methods

Systematic workflow to have repeatability

Non-conformance management

Documentation control

Configuration control

Quality records

Cost control



Exempel från den verkliga 
verkligheten



Process map Science Services Division

Customers

Customer
satisfaction
Customer

satisfaction

ManagementManagement

Support

DeliveriesRequirements

Division: Science Services

Date: 2010-01-26

Process owner: LEP

Business & Realization

Marketing & Sales
Product development
Launch services
Ground based instrumentation

Guideline for process descriptions

SCI Quality Handbook

Handbook for process development



Riskahantering, vem lägger 
ribban?

• Sannolikhet att träffas av nedfallande objekt 
• Avtal från tidigt 60-tal mellan Staten och Rymdbolaget
• Tillsyn via Länsstyrelsen
• Samarbete med bland annat NASA
• ”Inte addera mer märkbara risker på samhället”

http://www.google.se/imgres?imgurl=http://www.comforttravel.se/bilder/flygplan_i_luften.jpg&imgrefurl=http://www.comforttravel.se/flyginformation.htm&usg=__jf0qYWHZp_4_T4Aqjta2eHhONa0=&h=250&w=282&sz=23&hl=sv&start=4&itbs=1&tbnid=38Qihu18npCPrM:&tbnh=101&tbnw=114&prev=/images%3Fq%3Dflygplan%2Bi%2Bluften%26hl%3Dsv%26gbv%3D2%26tbs%3Disch:1


Launch services

Rocket launch

Balloon launch

Division: Science Services

Date: 2009-02-19

Process owner: LEP

http://intranet.ssc.se/Science/Quality/ssc_6.htm
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Date: 2009-09-11

Process owner: NJO

Approved by: LEP



Krishantering & 
kontiunitetsplanering

Realistic simulations

GAP analys

Risk analys

Continuity plan

Test

Training

Lessons learned
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Process owner: NJO

Approved by: LEP
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Date: 2009-09-11

Process owner: NJO

Approved by: LEP



Count down schedule

- 4h30 Radar balloon.
- 3h30 Weather briefing. Countdown or not? 
- 3h20 Launch area clear of non-authorised personnel 

Warning lights on 
Warnings issued
Announcement of rescue team

- 3h15 Start of countdown
- 3h10 Check raven ignition unit 

Arm spin up system
Check fins visually 
Check Ledex systems on firing lines

- 2h15 Confirm pad cleared of personnel
- 1h30 Payload checks are completed.

Radio silence in the launch area
Permission to take experiments to tower

- 40m Connect firing line and clear pad 
- 23m Vehicle and payload ready 

Pads cleared of personnel

- 22m End of radio silence
- 20m Switch on payload transmitters
- 16m Helicopter standing at Rappsåive
- 10m Safety card control, visitors

No persons allowed outside from now o
- 5m Final launcher settings
- 3m30s Confirmation of settings
- 3m Arm raven ignition unit and firing line

Balloon releaser in blockhouse
- 2m15s Tape and Video recorders on
- 2m Open skylark tower doors
- 1m30s Experiments on internal power
- 1m Answer light to Operation Officer
- 35s Tower doors open
- 25s Authorisation for launch

Turn firing key
- 10s Voice count every second
- 5s Press firing button

******FIRE******

Max6Launch3.wmv
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Riskhantering i rymden

• Raketuppskjutning ett exempel på tillämpad riskhantering
• På bolagsnivå integrerar vi ett ramverk för riskhantering

– ISO 31000
• Utmaningar

– Dotterbolag
– Styrelse



Q & A ?

jonny.jarnmark@ssc.se

Presenter
Presentation Notes
We enable companies and governmental institutions to reach space, we help our customers make the resources in space a natural part of everyday life.
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