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Configuration of the Radiation
Monitoring System (RMS)

Each DB-8 unit consist of two dosimeters with
semiconductor radiation detectors

UU and DCU made for processing and
analysis of the data obtained TO Central

Utility Data

Unit Collection

(UU) Unit (DCU) Commands
G——

control desk
computer

To The plower
telemetry M

system

18-th WRMISS, Budapest,
Hungary, September 3-5, 2013



The R-16 device has been The Russian
operating on the ISS since segment of the 1SS
summer, 2000.

Four DB-8 units, Utility Unit and
Data Collection Unit, were
delivered to the ISS by "Progress
M 1-6" on May 23, 2001.

On the 271 of July, 2001 the crew
of the 2" ISS mission mounted
the blocks on board _
of the Service Module and Service
connected up the cables. Module

The RMS has been operating
since August 1, 2001 12:42 UT.

18-th WRMISS, Budapest,
Hungary, September 3-5, 2013



Dose rate measured from August 2001 to August 2013
with DB-8 units # 1 and # 4 unshielded detectors
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ftp://ftp.ngdc.noaa.gov/

DB-8 unit without cover
Shielded detector Unshielded detector

The difference
between the two
channels iIs that one Lead cover
of the detectors has : 7
an additional lead
shielding. The
shielding Is a
sphere surrounding
the detector.

dactor
|

micon
detectors

Se

The sphere wall
thickness
IS 3 g/cm? Pb

18-th WRMISS, Budapest,
Hungary, September 3-5, 2013
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Daily dose measured with unshielded
detectors of the DB-8 No 1. Contribution to
the daily dose caused by ERB and GCR
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Daily dose measured with unshielded
detectors of the DB-8 No 4. Contribution to
the daily dose caused by ERB and GCR
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Contribution to dose rate of GCR, mGy/day

Comparison of GCR contribution to daily dose

with the data of neutron monitors

11500

0,13— Neutron monitor (Apatity, Russia)
= Neutron monitor (Kiel, Germany)

-1 + The least protected block DB-8 no. 1
% The most protected block DB-8 no. 4

0,06 ]' : |
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| ' | ! l
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Date

T

— 8000
01.01.2010

Neutron monitor readings, counts per min (Apatity, Russia)

7500

— 7000

— 6300

— 6000

3500

Neutron monitor readings, counts per min (Kiel, Germany)

Value of GCR
contribution to daily
dose for period from
middle of 2005 until
middle of 2009
increased from 0.08
to 0.11 mGy/day.

The variations of
neutron monitor data
and GCR
contribution to daily
dose are similar

http://pgia.ru/data/nm/

http://crO.izmiran.rssi.

ru/kiel/main.htm
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GCR contribution to dose rate, mGy/day

Comparison of GCR contribution to daily dose

with the Apatity neutron monitor data
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ERB contribution to daily doses versus

Daily dose for SAA crossing, mGy

sing altitude, Km

SAA cros

altitude of SAA crossing

+DB-BN01-.\ - ]
—~ [\ /s * | The ERB contribution
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— SAA crossing
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Dose rate during SAA crossing measured
November 1 2003 with DB-8 #1.
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Dose rate during SAA crossing measured
November 1 2003 with DB-8 #1.
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for one SAA crossing (mGy) versus referent longitude
gitude of orbit intersection with parallel 30° south latitude).
Descending part of orbit, DB-8 #1
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Doses for one SAA crossing (mGy) versus referent longitude
(longitude of orbit intersection with parallel 30° south latitude).
Descendina part of orbit. DB-8 #4
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Doses for one SAA crossing versus referent longitude
Altitude 320 - 330 Km

DB-8 #1. The least shielding DB-8 #4. The most shielding
Descending part of orbit
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Doses for one SAA crossing versus referent longitude
Altitude 330 - 340 Km

DB-8 #1. The least shielding DB-8 #4. The most shielding
Descending par;;zg)f orbit
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Doses for one SAA crossing versus referent longitude
Altitude 340 - 350 Km

DB-8 #1. The least shielding DB-8 #4. The most shielding

Descending part of orbit
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Doses for one SAA crossing versus referent longitude
Altitude 350 - 360 Km

DB-8 #1. The least shielding DB-8 #4. The most shielding

Descending part of orbit
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Doses for one SAA crossing versus referent longitude
Altitude 360 - 370 Km

DB-8 #1. The least shielding DB-8 #4. The most shielding
Descending par;;zgf orbit
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Doses for one SAA crossing versus referent longitude
Altitude 380 - 390 Km

DB-8 #1. The least shielding DB-8 #4. The most shielding
Descending pargzgf orbit
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DB-8 #1. The least shielding

Doses for one SAA crossing versus referent longitude
Altitude 390 - 400 Km

DB-8 #4. The most shielding
Descending pargzgf orbit
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Doses for one SAA crossing versus referent longitude
Altitude 400 - 410 Km

DB-8 #1. The least shielding DB-8 #4. The most shielding
Descending pargzgf orbit
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Comparison of dose rate measured from August 2001 to August 2013
with DB-8 units # 1 and # 4 unshielded detectors and flight altitude

0.7

DB-8 No 1

0.6 /;DB-S No 4
1}

/M

|

ﬁl\vh,ﬂ\‘hﬁwm | H‘W | ., - At A M’
i ) W ¥

o
)]

o
N

o
w

Dose rate mGy/day

T T T T T T T T T T T T I
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Year

/“" Perigee altatude
Apogee alatude

Altitude, Km

2004 2002 20085 2004 2003 200 2007 2008 2008 2010 2041 2o04Zx 201%
Year




The dose accumulation during SPE March 7 2012
measured with DB-8 #1 and #4.
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Improved dose rate area In the first
decade of March 2012
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Hungary, September 3-5, 2013



SPE doses measured with DB-8, mGy

Sate | DB-8#1 | DB-8#2 | DB-8#3 | DB-8#4
Unshiel | Shielded | Unshiel | Shielded | Unshiel | Shielded | Unshiel | Shielded

2001/09/24|1 1.57| 0.99| 1.25| 0.96|0.54| 0.21]| 0.19| 0.15
2001/11/04 | 2.66| 1.31|1.18| 0.49(0.84| 054 0.08| 0.04
2003/10/28 | 1.71| 1.19] 0.82| 052 0.87| 0.69| 0.31| 0.30
2003/10/29 | 6.82| 3.14| 3.00| 1.18| 2.11| 1.35| 0.67| 0.52
2005/01/17 | 0.81| 0.67] 0.31| 0.55| 0.63| 0.29]| 0.18| 0.10
2005/01/20 | 0.21| 0.18| 0.13| 0.14| 0.13| 0.14| 0.08| 0.07
2005/09/08 | 0.33| 0.28| 0.20| 0.24| 0.26| 0.20]| 0.09| 0.08
2006/12/13 | 0.51| 0.47| 0.67| 0.67] 0.43| 0.42]| 0.32| 0.32
2012/03/07 | 1.84| 1.58| 1.26| 1.59| 1.56| 1.07| 0.57| 0.55

18-th WRMISS, Budapest,
Hungary, September 3-5, 2013




Conclusion

The radiation monitoring system has been working
onboard the ISS since August 2001. RMS reqgularly
provides the Radiation safety service group with
operative dosimetry data

The RMS measurement data set obtained up to now
covers about 12 years

The difference in daily doses measured in the ISS
Service Module in undisturbed conditions keeps
about factor of 2.

The dose rate value increasing in 2008 - 2012 years
IS coursed by the flight altitude increasing.

The March, 7 2012 SPE caused to the additional
doses corresponds approximately to the dose for two
days of flight for the strongly shielded detector and
dose for five days - for poorly shielded.

18-th WRMISS, Budapest,
Hungary, September 3-5, 2013



Thank you for your attention!

18-th WRMISS, Budapest,
Hungary, September 3-5, 2013



	RESULTS OF THE RADIATION MONITORING SYSTEM MEASUREMENTS ON SERVICE MODULE OF ISS DURING 2009 -2013
	Configuration of the Radiation Monitoring System (RMS)
	Foliennummer 3
	Dose rate measured from August 2001 to August 2013 �with DB-8 units # 1 and # 4 unshielded detectors
	DB-8 unit without cover
	Foliennummer 6
	The dose accumulation in the locations of DB-8 detectors. 
	Daily dose measured with unshielded detectors of the DB-8 No 1. Contribution to the daily dose caused by ERB and GCR
	Daily dose measured with unshielded detectors of the DB-8 No 4. Contribution to the daily dose caused by ERB and GCR
	Comparison of GCR contribution to daily dose �with the data of neutron monitors 
	Comparison of GCR contribution to daily dose �with the Apatity neutron monitor data 
	ERB contribution to daily doses versus altitude of SAA crossing 
	Dose rate during SAA crossing measured November 1 2003 with DB-8 #1.
	Dose rate during SAA crossing measured November 1 2003 with DB-8 #1.
	Foliennummer 15
	Foliennummer 16
	Foliennummer 19
	Foliennummer 20
	Foliennummer 21
	Foliennummer 22
	Foliennummer 23
	Foliennummer 24
	Foliennummer 25
	Foliennummer 26
	Foliennummer 27
	Comparison of dose rate measured from August 2001 to August 2013 with DB-8 units # 1 and # 4 unshielded detectors and flight altitude
	The dose accumulation during SPE March 7 2012 measured with DB-8 #1 and #4.
	 Improved dose rate area in the first decade of March 2012
	SPE doses measured with DB-8, mGy 
	Conclusion
	Thank you for your attention!

