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Comments by the Editor: 
Taking into account the meaning and usage of auxiliary verbs in the German language, in this translation the fol-
lowing agreements are effective: 

shall indicates a mandatory requirement, 

shall basically is used in the case of mandatory requirements to which specific exceptions (and only 
those!) are permitted. It is a requirement of the KTA that these exceptions - other than 
those in the case of shall normally - are specified in the text of the safety standard, 

shall normally indicates a requirement to which exceptions are allowed. However, exceptions used shall 
be substantiated during the licensing procedure, 

should indicates a recommendation or an example of good practice, 

may indicates an acceptable or permissible method within the scope of this safety standard. 
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Basic Principles 

(1) The safety standards of the Nuclear Safety Standards 
Commission (KTA) have the task of specifying those safety-re-
lated requirements which shall be met with regard to precau-
tions to be taken in accordance with the state of science and 
technology against damage arising from the construction and 
operation of the plant (Sec. 7 para. 2 subpara. 3 Atomic Energy 
Act - AtG) in order to attain the protective goals specified in AtG 
and the Radiological Protection Ordinance (StrlSchV). 

(2) The stationary and mobile radiation protection instrumen-
tation has, among others, the dual purpose of protecting per-
sons inside and outside of the plant from ionizing radiation and 
of verifying the specified normal functioning of the equipment 
for  

a) retaining solid, liquid and gaseous radioactive substances 
inside the designated enclosures, 

b) handling and the controlled conduction of radioactive sub-
stances within the plant, and 

c) monitoring the discharge of radioactive substances. 

Safety standard series KTA 1500 specifies detailed safety re-
lated requirements regarding this radiation protection instru-
mentation. 

(3) The present safety standard KTA 1507 contains the re-
quirements that apply to the technical equipment and the sup-
plementary administrative measures that are considered nec-
essary for monitoring the discharge of radioactive substances 
with air and water in research reactors during specified normal 
operation and in the case of design basis accidents. 

(4) Monitoring the discharge of radioactive substances con-
tributes to meeting the requirements of Secs. 6, 47 and 48 
StrlSchV, which specifically specify that it must be ensured  

a) that any radiation exposure or contamination of man and 
environment is minimized and, even if below the respective 
limits specified in StrlSchV, is kept as low as possible taking 
into account the state of the art and all circumstances of the 
individual case (Sec. 6 para. 2 StrlSchV), 

b) that no unmonitored discharge of radioactive substances 
into the environment will occur (Sec. 47 para. 1 sentence 2 
StrlSchV, and 

c) that discharges are monitored and reported to the proper 
authority at least once a year, specifying their kind and ac-
tivity (Sec. 48 para. 1 StrlSchV). The corresponding moni-
toring equipment must meet the requirements of Sec. 67 
StrlSchV. 

(5) The tasks of monitoring the discharge of radioactive sub-
stances comprises 

a) the detailed assessment of the discharged radioactive sub-
stances, thus providing a basis for evaluating the radiologi-
cal effects, and 

b) the automatic initiation of alarm signals. 

(6) In addition to meeting the requirements of this safety 
standard, the federal Water Resources Act (WHG) and the wa-
ter act of the respective federal State (Bundesland) shall also 
be fulfilled. 

(7) When discharging waste water into a public sewage sys-
tem, the individual requirements and restrictions specified in 
communal statutory law shall be taken into consideration. 

 

1 Scope 

(1) This safety standard shall apply to the equipment and fa-
cilities used for monitoring the discharge of gaseous sub-
stances, substances bound to aerosol particles and liquid radi-
oactive substances from stationary research reactors with a 
power larger than 50 kW during specified normal operation and 

in the case of design basis accidents including the discharge 
from all plant components included in the nuclear license.  

N o t e :  

Examples for such plant components are neutron conductors, cold 
and hot neutron sources and irradiation facilities. 

(2) In the case of mobile research reactors or research reac-
tors with a power less than or equal to 50 kW and of zero power 
reactors, e.g. training reactors and critical assemblies, the pre-
sent safety standard should be applied only to the extent that is 
reasonable taking all circumstances of the individual case into 
account. 

(3) Whenever liquid radioactive substances are delivered to 
authorized third parties, e.g., central decontamination facilities 
or State collection facilities, the monitoring of these substances 
is not subject to the requirements of the present safety stand-
ard. 

N o t e : 

Secs. 69 and 70 StrlSchV pertain specifically to the transfer of ra-
dioactive substances. 

 

2 Definitions 

(1) Bleed water 

Bleed water is that portion of the circulating coolant that is dis-
charged from the secondary and tertiary cooling circuits in order 
to keep the amount of substances contained in the coolant 
within permissible limits. 

(2) Discharge of radioactive substances 

The discharge of radioactive substances is the intentional re-
lease of liquid radioactive substances, radioactive substances 
bound to aerosol particles or gaseous radioactive substances 
from the plant along designated paths. 

(3) Discrimination of measurement equipment 

The discrimination of measurement equipment is the ratio of the 
displayed value of the measurement parameter and the actual 
value of this measurement parameter. 

(4) Specified normal operation 

Specified normal operation comprises 

a) operating processes for which the plant, assuming the able 
function of all systems (fault free condition), is intended and 
suited (normal operation); 

b) operating processes which occur as a cause of a malfunc-
tioning of plant components or systems (fault condition), in-
sofar as safety related reasons do not stand in the way of 
continuing operation (abnormal operation); 

c) maintenance procedures (inspection, servicing, repair). 

(5) Detailed assessment of radioactive substances 

The detailed assessment is a special form of monitoring con-
sisting of identifying, and determining the activity of, the radio-
nuclides or radionuclide groups discharged over a given time 
span. For detailed assessment measured value is used. The 
measurement uncertainty is indicated separately. 

(6) Cesium-137 equivalent (water) 

Cesium-137 equivalent is a calculated measurement parameter 
in units of Becquerel per cubic meter (Bq/m3). It is determined 
by multiplying the measured gamma count rate of a measure-
ment source with a ratio of activity concentration and gamma 
count rate determined under the same geometric conditions for 
a standard solution of Cesium-137. 
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(7) Double determination 

Double determination is the activity measurement on aliquot 
portions of a representative sample after having performed 
identical preparatory procedural steps on these portions (e.g., 
concentration by evaporation, radio-chemical separation). 

(8) Decision threshold 

The decision threshold is a calculated value of a parameter 
(e.g., activity, activity concentration, specific activity) for the 
comparison with a measurement value in order to decide 
whether the parameter has contributed to the measurement or 
has had a zero effect. 

N o t e :  

(1) Decision thresholds are determined in accordance with 
DIN ISO 11929. 

(2) Application examples are given in report KTA-GS 82. 

(9) Research reactor 

A research reactor is a nuclear reactor which is operated exclu-
sively for at least one of the following purposes: 

a) utilization of the radiation produced by nuclear fission, 

b) measurement of nuclear physics data, or 

c) measurement of reactor physics data. 

(10) Total alpha activity 

The total alpha activity is the radioactivity determined by an in-
tegral measurement of the alpha particles emitted by a radioac-
tive substance which is, then, related to the reference nuclide 
used for calibrating the measurement equipment. 

(11)  Total beta activity 

The total beta activity is the radioactivity determined by an inte-
gral measurement of the beta particles emitted by a radioactive 
substance which is, then, related to the reference nuclide used 
for calibrating the measurement equipment. 

(12) Overall dissipation factor (sampling airborne substances) 

The overall dissipation factor is a correction factor to be applied 
to the determined discharge of airborne radioactive substances. 
It is, essentially, comprised of factors from changes of the ac-
tivity concentrations of airborne radioactive substances arising 
from  

a) a determination in a partial air stream with a sampling rake, 

b) a non-isokinetic sampling, 

c) transport through the sampling pipe (pipe factor), and 

d) the transport in the accumulating and measurement equip-
ment. 

(13) Calibration of the measurement equipment for radiation 
monitoring 

The calibration of the measurement equipment for radiation 
monitoring is the determination of the relationship between the 
value defined by specific norms (e.g., activity of the calibration 
source) and the displayed value (e.g., count rate) of the meas-
urement parameter. 

(14) Measurement medium 

The measurement medium is a sample taken from the medium 
to be monitored that – possibly after an engineering procedural 
treatment such as heating, filtration, dilution – flows through the 
measurement volume (i.e., that region for which the discrimina-
tion of the respective measurement equipment was determined 
during calibration). 

(15) Mixture sample 

A mixture sample is a mixture of individual samples or cumula-
tive samples, or of parts of these samples, taken within a spec-
ified time period. 

(16) Detection limit 

The detection limit is a calculated value of a measurement pa-
rameter (e.g., activity, activity concentration, specific activity) 
that shall normally be compared to a predetermined reference 
value in order to decide whether or not the measuring proce-
dure is suitable for a particular measurement task.  

N o t e :  

(1) Decision thresholds are determined in accordance with 
DIN ISO 11929. 

(2) Application examples are given in report KTA-GS 82. 

(17) Representative sample (of discharges) 

A representative sample is a particular sample the examination 
of which allows determining the discharged radioactive sub-
stances according to their kind and activity. 

(18) Pipe factor 

The pipe factor is the ratio – determined in a stationary condition 
– of the activity concentration of a radionuclide or radionuclide 
group at the entry port of a sampling probe and the activity con-
centration at the connection point of the accumulating or meas-
urement equipment for monitoring the activity concentration of 
gaseous radionuclides or radionuclides bound to aerosol parti-
cles.  

(19) Cumulative sample  

A cumulative sample is a sample accumulated by continuous or 
quasi-continuous sampling within a specified time period. 

(20) Threshold value 

A threshold value is a plant-internal value the exceedance of 
which would require taking certain measures. 

(21) Design basis accident  

A design basis accident is a chain of events which, upon its 
occurrence, would require interruption of plant operation or of a 
task activity for reasons of safety, and which shall be consid-
ered in the plant design or for which, with regard to the task 
activity, protective measures shall be provided. 

(22) Monitoring 

Monitoring is a collective term for all different types of a con-
trolled determination of physical parameters and includes com-
paring the results with specified values. 

N o t e s :  

(1) Monitoring is performed 

a) by continuous measurements or  

b) by analyses of samples (e.g. in a laboratory) or 

c) by a combination of measurement values 

and always in connection with the comparison of the results with 
specified values of the physical parameters (e.g., licensed limit val-
ues, operational values). 

(2) To verify compliance with licensed limit values the upper limit 
of the confidence interval is applied. 

(23) Confidence interval 

The confidence interval is the interval that contains the true 
value of the measurement parameter with a specified probabil-
ity. 
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N o t e :  

The limits of the confidence interval are determined in accordance 
with DIN ISO 11929. 

 

3 Monitoring the Radioactive Substances Discharged 
with Vent Air during Specified Normal Operation 

3.1 General Requirements 

(1) The radioactive substances discharged during specified 
normal operation shall be determined according to kind and ac-
tivity in accordance with the requirements specified in this Sec-
tion 3. With regard to the accumulation and measurement pro-
cedures, the following nuclides and nuclide groups shall be dif-
ferentiated between: 

a) radioactive noble gasses, 

b) radionuclides bound to aerosol particles, 

c) radioactive gaseous iodine, 

d) tritium, 

e) radioactive strontium, 

f) alpha emitters, and 

g) carbon-14. 

(2) With regard to monitoring the discharge of radioactive 
substances, the continuous or non-continuous sampling, the 
measuring and the accumulating of samples shall normally be 
performed in a partial air stream of the vent air. The volumetric 
flow of all partial air streams shall be continuously monitored. 

(3) The volumetric flow of the vent air shall be measured and 
recorded continuously; the measurement uncertainty of the vol-
umetric flow measurement shall be specified. 

(4) With regard to the continuous measurement of radionu-
clides bound to aerosol particles and radioactive gaseous io-
dine, a deviation by more than 20 % of the volumetric flow of 
the partial air stream from its nominal value shall set off an 
alarm in the control room. 

(5) Regarding the detailed assessment of radionuclides 
bound to aerosol particles, radioactive gaseous iodine, tritium, 
radioactive strontium, carbon-14 and other alpha emitters, the 
volumetric flow shall be measured and a deviation by more than 
20 % of the volumetric flow of the partial air stream from its 
nominal value shall set off an alarm in the control room. This 
requirement may be dispensed with if piston pumps are used. 
 

3.2 Radioactive Noble Gasses 

3.2.1 Continuous measurement 

(1) The radioactive noble gasses discharged with vent air 
shall be continuously determined by beta-measurements and 
shall be continuously monitored with respect to a threshold 
value. This requires at least one continuous measurement and 
recording of the total beta activity concentration in connection 
with the continuous measurement and recording of the volumet-
ric flow of vent air. 

(2) In order to prevent any falsification of measurement val-
ues, a high-efficiency particulate air filter of at least Filter 
Class E12 in accordance with DIN EN 1822-1 shall be installed 
upstream of the measurement equipment. 

(3) The detection limit of the measurement equipment for de-
termining the activity concentration shall not exceed 
1 × 104 Bq/m3 with respect to xenon-133 for a measurement 
duration of ten minutes. 

(4) Taking the volumetric flow of vent air into account, the up-
per end of the measurement range shall be such that, relative 
to the vent air volume discharged in a 24 h period, it is possible 

to determine discharge rates at least up to one tenth of the li-
censed annual limit value. 

(5) If the design of the activity measurement equipment does 
not provide for redundancy, the activity discharge from radioac-
tive noble gasses shall be estimated for the duration of any out-
age duration of this measurement equipment; given a known 
volumetric flow of vent air, the estimation shall be based on 
some other permanently installed instrumentation. The outage 
duration may not exceed a time period of 3 days. 
 

3.2.2 Detailed assessment 

(1) The radioactive noble gasses discharged with vent air 
shall be subjected to a detailed assessment. This requires that 
a beta measurement is performed to determine the discharge 
rate of the total beta activity specified under Section 3.2.1 
para. 1 taking the proportion of each individual nuclide in the 
nuclide composition into account.  

(2) The non-continuous determination of the nuclide compo-
sition shall be performed on single representative samples 
taken in quarterly intervals. These samples shall be analyzed 
without delay. In this context, the radionuclides listed in Table 3-
1 shall be taken into account. 

 

Radionuclides 

Argon-41 

Krypton-85 

Krypton-85m 

Krypton-87 

Krypton-88 

 

Xenon-131m 

Xenon-133 

Xenon-133m 

Xenon-135 

Xenon-135m 

Xenon-138 

Table 3-1: Radionuclides to be taken into account in the de-
tailed assessment of the activity of radioactive 
noble gasses discharged with vent air 

(3) The detection limit for the determination of the individual 
nuclides specified in para. 2 shall not exceed a value of 
1 × 103 Bq/m3 with respect to xenon-133. Any undetected nu-
clides of Table 3-1 shall be listed with the corresponding value 
of the decision thresholds and detection limits achieved in the 
individual measurements with the measurement equipment. 

(4) If the measurement specified in para. 2 detects xenon-133 
with an activity concentration exceeding 1 × 103 Bq/m3, how-
ever no krypton-85, then, after a decay period of at least two 
days, a second analysis of the sample shall be performed with 
regard to determining the activity concentration of krypton-85.  

(5) In addition to sampling in quarterly intervals, further repre-
sentative samples shall, without delay, be taken and analyzed 
if the threshold value specified in Section 3.2.1 para. 1 is 
reached and registers for the duration exceeding 30 minutes. 
For as long as this threshold value continues to register, a sam-
ple shall be taken at least every 24 hours and its nuclide com-
position determined without delay. 

(6) In the case of non-continuous sampling, the nuclide com-
position shall be assumed as being constant in the interim pe-
riod between two consecutive samplings and at the level of the 
second measurement. 

(7) As an alternative to the requirements specified under paras. 2 
through 6, the activity of discharged radioactive noble gasses may 
also be determined by continuous nuclide-specific measurements. 
The detailed assessment shall be based on the nuclide spectra de-
termined in daily intervals. When evaluating the daily nuclide spec-
tra, the detection limit of the measurement equipment shall not ex-
ceed a value of 1 × 103 Bq/m3 for xenon-133. 
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(8) Any additional radioactive noble gas nuclides verified in 
the stack discharge shall individually be recorded in the report 
form (cf. Figure 8-1) under the heading "Other noble gasses". 
 

3.3 Radionuclides Bound to Aerosol Particles 

3.3.1 Continuous measurement 

(1) The radionuclides bound to aerosol particles discharged 
with vent air shall be monitored continuously. This requires that 
the radionuclides bound to aerosol particles shall be continu-
ously accumulated from a partial air stream by deposition on a 
high-efficiency particulate air filter of at least Filter Class E12 in 
accordance with DIN EN 1822-1; the activity of the high-effi-
ciency particulate air filter shall be measured during accumula-
tion. From this measurement value the activity concentration 
shall be determined and shall be documented. 

(2) The measurement equipment shall be designed such that, 
assuming a previously uncontaminated high-efficiency particu-
late air filter and a short-time exposure to a cesium-137 equiv-
alent with a time integral of 4 (Bq/m3)×h, the detection limit for 
the display of the measurement parameter "Activity on the filter" 
or “Increase of activity on the filter” will be exceeded in no more 
than one hour. 

N o t e :  

The requirements specified regarding the detection limit apply to 
the plant independent verification of the equipment characteristics. 

(3) The high-efficiency particulate air filter shall be monitored 
for an activity level the exceedance of which would indicate that 
the filter must be exchanged. At this level it shall still be possible 
at a nominal volumetric flow of the vent air and a corresponding 
filter loading to be able to detect a discharge of 5 × 107 Bq within 
one hour with a measurement uncertainty of less than 20 %. 

(4) If the design of the measurement equipment for monitor-
ing the discharge of radionuclides bound to aerosol particles 
does not provide for redundancy, the respective discharge shall 
be estimated for the duration of any outage duration of this 
measurement equipment; given a known volumetric flow of vent 
air, the estimation shall be based on some other permanently 
installed instrumentation, e.g., for monitoring the room atmos-
phere. The outage duration may not exceed a time period of 
3 days. 

(5) The requirement for a continuous measurement may be 
dispensed with, provided,  

a) the radionuclides bound to aerosol particles are retained by 
filtering the entire vent air with high-efficiency particulate air 
filters of at least Filter Class E12 in accordance with 
DIN EN 1822-1 and the functional capability of the retaining 
equipment is monitored, or 

b) a continuous measurement of the activity discharge from ra-
dioactive gaseous iodine is performed as specified in Sec-
tion 3.4.1. 

 

3.3.2 Detailed assessment 

(1) The activity of radionuclides bound to aerosol particles 
discharged with vent air shall be subjected to a detailed as-
sessment. This requires that these substances are continu-
ously accumulated by deposition on a high-efficiency particu-
late air filter of at least Filter Class E12 in accordance with 
DIN EN 1822-1. 

(2) The accumulation period shall not exceed one week; the 
time elapsed between start of accumulation and start of meas-
urement shall be accounted for by applying a corresponding 
correction for radioactive decay. 

(3) The high-efficiency particulate air filters shall be analyzed 
by gamma spectrometric measurements within two days after 

removal of the filter. In this context, the radionuclides listed in 
Table 3-2 shall be taken into account. 

(4) The high-efficiency particulate air filter specified under 
para. 1 shall be analyzed without delay whenever the threshold 
value specified under Section 3.2.1 para. 1 is reached and has 
registered for the duration of more than 30 minutes. 

(5) The detection limit of the measurement equipment for de-
termining the activity concentration shall not exceed 3 × 10-2 

Bq/m3 with respect to cesium-137. Any undetected radionu-
clides of Table 3-2 shall be listed with the value of the decision 
thresholds and detection limits achieved in the individual meas-
urement with the measurement equipment. 

Radionuclides 

 Chromium-51 
 Manganese-54 
 Cobalt-58 
 Iron-59 
 Cobalt-60 
 Zinc-65 
 Zirconium-95 
 Niobium-95 
 Ruthenium-103 
 Ruthenium-106 

 Silver-110m 
 Antimony-124 
 Antimony-125 
 Iodine-131 
 Cesium-134 
 Cesium-137 
 Barium-140 
 Lanthanum-140 
 Cerium-141 
 Cerium-144 

Table 3-2: Radionuclides to be taken into account in the de-
tailed assessment of the activity of radionuclides 
bound to aerosol particles discharged with vent 
air 

(6) Any additional radionuclides bound to aerosol particles 
verified in the stack discharge shall individually be recorded in 
the report form (cf. Figure 8-1) under the heading "Other γ-ra-
diating radionuclides" or “Other α-emitting radionuclides”. 
 

3.4 Radioactive Gaseous Iodine 

3.4.1 Continuous measurements 

(1) The radioactive gaseous iodine discharged with vent air 
shall be monitored continuously. This requires that the radioac-
tive iodine is continuously accumulated from a partial air stream 
on an iodine filter and that the filter is measured during accu-
mulation for the deposited activity of iodine-131 (reference nu-
clide). The activity concentration shall be determined from this 
measurement value and shall be recorded. 

(2) The measurement equipment shall be designed such that, 
assuming a previously uncontaminated iodine filter and a short-
time exposure to iodine-131 with a time integral of 2 (Bq/m3)×h, 
the display of the measurement parameter "Activity on the filter" 
or “Increase of activity on the filter” will exceed the detection 
limit in no more than one hour. 

N o t e :  

The requirements specified regarding the detection limit apply to 
the plant independent verification of the equipment characteris-
tics. 

(3) The iodine filter shall be monitored for an activity level the 
exceedance of which would indicate that the filter must be ex-
changed. At this level it shall still be possible at a nominal volu-
metric flow of vent air and a corresponding filter loading to be 
able to detect a discharge of 1 × 106 Bq within one hour with a 
measurement uncertainty of less than 20 %. 

(4) In order to prevent any falsification of the measurement 
values, a high-efficiency particulate air filter of at least Filter 
Class E12 in accordance with DIN 1822-1 shall be installed up-
stream of the iodine filter. 
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(5) Separation efficiency and loading capacity of the filters 
shall be taken into account both for elementary iodine and for 
organically bound iodine when choosing the sorption materials. 
The iodine sorbents used shall be characterized by a low ad-
sorption for noble gasses.  

N o t e :  

The separation efficiency with respect to organically bound iodine 
is usually determined using methyl iodide as reference substance. 

(6) If low licensed limit values prevent performing a continu-
ous measurement of the discharge of iodine-131 with the meas-
urement equipment specified under paras. 1 through 5, appli-
cation of a plant-specific monitoring procedure is permissible. 
 

3.4.2 Detailed Assessment 

(1) The radioactive gaseous iodine discharged with the vent 
air shall be subjected to a detailed assessment. This requires 
that the radioactive gaseous iodine is accumulated by continu-
ous deposition on an iodine filter. 

(2) Separation efficiency and loading capacity of the iodine 
filters shall be taken into account both for elementary iodine and 
for organically bound iodine when choosing the filters. 

(3) In order to prevent any falsification of the measurement 
values, a high-efficiency particulate air filter of at least Filter 
Class E12 in accordance with DIN EN 1822-1 shall be installed 
upstream of the iodine filter; this high-efficiency particulate air 
filter may be the same one as the one specified under Section 
3.3.2 

(4) The accumulation period shall not exceed one week; the 
time elapsed between start of accumulation and start of meas-
urement shall be accounted for by applying a corresponding 
correction for radioactive decay. 

(5) The activity of iodine-131 shall be determined by 
gamma spectrometric measurements within one day after 
taking the sample. 

(6) The high-efficiency particulate air filter and the iodine filter 
shall be analyzed without delay whenever the threshold value 
specified under Section 3.2.1 para. 1 is reached and has regis-
tered for the duration of more than 30 minutes. 

(7) With regard to the detailed assessment of the activity of 
radioactive iodine, the detection limit of the measurement 
equipment shall not exceed 2 × 10-2 Bq/m3 with respect to the 
reference nuclide iodine-131. 

(8) The detailed assessment of the activity of discharged ra-
dioactive iodine shall, preferably, be carried out as specified in 
paras. 1 through 7. Alternatively, it may be carried out as spec-
ified in paras. 9 through 13, provided, one, that the activity con-
centration of iodine-131 in the primary cooling circuit is less the 
1 × 105 Bq/m3 and, two, that emissions not accounted for by this 
procedure, e.g., from experiments, are verified as being negli-
gibly small. 

(9) With regard to determining the discharged activity of io-
dine, representative water samples of the primary cooling circuit 
shall be taken in weekly intervals. 

(10) The activity of iodine-131 in the representative water sam-
ples shall be determined by gamma spectrometric measure-
ments within one day after the samples were taken. A corre-
sponding correction for radioactive decay shall be applied. 

(11) The detailed assessment of the radioactive iodine dis-
charged with stack vent air shall basically be performed by mul-
tiplying the determined activity concentration of radioactive io-
dine in the primary cooling circuit by one-tenth (typical for re-
search reactors) of the primary coolant volume that has evapo-
rated during the period analyzed in the detailed assessment. It 
is permissible, alternatively, to base this detailed assessment 

of the radioactive iodine discharged with stack vent air on an 
experimentally determined coefficient accounting for the trans-
fer of radioactive iodine from the primary cooling circuit to the 
stack vent air. 

(12) Whenever the threshold value under Section 3.2.1 para. 1 
is reached and has registered for the duration of more than 
30 minutes, representative water samples from the primary 
cooling circuit shall, without delay, be taken and analyzed. 

(13) The detection limit of the measurement equipment for per-
forming the measurement specified under para. 10 shall, when 
performing the measurement on a sample of demineralized wa-
ter, not exceed a value of 4 × 103 Bq/m3 for the reference nu-
clide iodine-131. 
 

3.5 Tritium 

3.5.1 Light water reactors 

(1) The activity discharge of tritium with vent air in the chemi-
cal form of water shall be monitored. This requires continuously 
accumulating air samples. 

(2) The samples shall be analyzed for the activity of tritium in 
quarterly intervals. This analysis may be carried out on the in-
dividual samples specified under para. 1 or on a representative 
mixture sample. 

(3) The analysis procedure shall be able to detect a tritium 
activity concentration as low as 1 × 103 Bq/m3 in the vent air. 

(4) If the type of sampling requires that the temperature and 
humidity of the vent air must be taken into account, then these 
parameters shall be determined in monthly intervals. 

(5) If molecular sieves are used to collect tritium, then a pos-
sible falsification of the measurement results by residual activity 
shall be taken into account. Once used molecular sieves should 
not be used a second time. However, if repeated use is in-
tended, then, prior to deployment, the used molecular sieve 
shall be cleared of any residual water and shall be reactivated 
by subjecting it to a four hour long rinsing process in a stream 
of inert gas at a temperature of 400 °C. 

(6) As an aternative to the requirements specified under pa-
ras. 1 through 5, the procedure described under paras. 7 
through 9 may be used. 

(7) With regard to the detailed assessment of the activity dis-
charge of tritium, the activity concentration of tritium in the pool 
water shall be measured once a year. 

(8) The activity discharge from tritium shall be calculated by 
multiplying the activity concentration of tritium determined for 
the sample with the amount of annually evaporated pool water. 

(9) The detection limit for the measurement of the activity con-
centration of tritium in the pool water shall not exceed a value 
of 4 × 104 Bq/m3. 

(10) If a light water reactor is equipped with an additional heavy 
water tank the tritium inventory of which could exceed 
1 × 1014 Bq, then the requirements under Section 3.5.2 shall be 
fulfilled. 
 

3.5.2 Heavy water reactors 

(1) The activity discharge from tritium with vent air shall be 
monitored continuously with respect to a threshold value. The 
detailed assessment shall be performed as specified under 
Section 3.5.1 paras. 1 through 5. 

(2) The measurement range of the measurement equipment 
shall enable monitoring discharge rates between 5 × 107 Bq/h 
and 5 × 1011 Bq/h depending on the nominal volumetric flow of 
the vent air. 
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(3) The detection limit of the measurement equipment shall 
not exceed a value of 2 × 103 Bq/m3. 

(4) In order to prevent a falsification of the measurement val-
ues, a high-efficiency particulate air filter of at least Filter 
Class E12 in accordance with DIN EN 1822-1 shall be installed 
upstream of the measurement equipment. 

(5) The volumetric flow of the measurement air and of the 
counter gas shall be kept constant within the permissible devi-
ation of ± 15%; they shall each be monitored by a flow rate me-
ter with respect to their respective upper and a lower threshold 
values.  
 

3.6 Radioactive Strontium 

(1) The radioactive strontium discharged with vent air shall be 
monitored by continuously accumulating the strontium by dep-
osition on a high-efficiency particulate air filter of at least Filter 
Class E12 in accordance with DIN EN 1822-1 from a partial air 
stream of the vent air. This high-efficiency particulate air filter 
may be the same one as the one specified under Section 3.3.2. 

(2) The analysis for strontium-89 and strontium-90 shall be 
performed in quarterly intervals on mixture samples that may 
be created from the high-efficiency particulate air filters ex-
posed in that particular time period. The time elapsed between 
start of sampling and start of measurement shall be accounted 
for applying a corresponding correction for the radioactive de-
cay of strontium-89. 

(3) The activity of radioactive strontium isotopes discharged 
with vent air shall be subjected to a detailed assessment. The 
detection limit regarding the detailed assessment of the dis-
charged activity of strontium-89 and strontium-90 shall not ex-
ceed a value of 1 × 10-3 Bq/m3. 

(4) The detailed assessment specified under paras. 1 through 
3 may be dispensed with, provided, one, the activity concentra-
tion of lanthanum-140 (as reference nuclide) from the detailed 
assessment of radionuclides bound to aerosol particles under 
Section 3.3.2 does not exceed a value of 2 × 10-2 Bq/m3, two, 
the discharge of strontium-89 and strontium-90 from carrying 
out experiments is verified as being negligibly small. 
 

3.7 Alpha Emitters 

(1) The alpha emitting radioactive substances (alpha emit-
ters) discharged with vent air shall be monitored by continu-
ously accumulating the alpha-emitters by deposition on a high-
efficiency particulate air filter of at least Filter Class E12 in ac-
cordance with DIN EN 1822-1 from a partial air stream of the 
vent air. This high-efficiency particulate air filter may be the 
same one as the one specified under Section 3.3.2. 

(2) The nuclide-specific analysis for alpha emitters shall be 
performed in quarterly intervals on mixture samples that may 
be created from the high-efficiency particulate air filters ex-
posed in that particular time period. 

(3) The activity of alpha emitters discharged with the vent air 
shall be subjected to a detailed assessment. In this assessment 
the radionuclides listed in Table 3-3 shall be taken into account. 
The detection limit of the measurement equipment shall not ex-
ceed a value of 5 × 10-3 Bq/m3 with respect to americium-241. 
Any undetected radionuclides of Table 3-3 shall be listed with 
the value of the decision thresholds and detection limits 
achieved in the individual measurement with the measurement 
equipment. The nuclide pair plutonium-238 and americium-241 
as well as the pair plutonium-239 and americium-240 may be 
summed up together in the detailed assessment. 

(4) Any additional alpha-emitting radionuclides verified in the 
vent stack air shall be individually recorded in the report form 

(cf. Figure 8-1) under the heading "Other α-emitting radionu-
clides". 

(5) The detailed assessment specified under paras. 1 through 
3 may be dispensed with, provided, the total alpha activity con-
centration in the primary cooling circuit does not exceed a value 
of 1 × 103 Bq/m3 and the discharge of alpha emitters from car-
rying out experiments is verified as being negligibly small. The 
total alpha activity concentration shall be determined in quar-
terly intervals from representative mixture samples. 

 

Radionuclides 

Uranium-234 1) 

Plutonium-238 

Plutonium-239 

Plutonium-240 

Americium-241 

Curium-242 

Curium-244 

1) Used instead of curium-242 and curium-244 in case of research 
reactors with highly enriched nuclear fuel  

Table 3-3: Radionuclides to be taken into account in the de-
tailed assessment of the activity of alpha emitters 
discharged with vent air 

 

3.8 Carbon-14 

(1) The carbon-14 discharged with vent air in the chemical 
form of carbon dioxide shall be monitored. For this purpose, 
carbon-14 samples shall be accumulated continuously. The 
analysis for carbon-14 shall be performed in quarterly intervals 
by evaluating mixture or cumulative samples. The analysis pro-
cedure shall be able to detect a carbon-14 activity concentration 
of as low as 5 Bq/m3 in the vent air. 

(2) The monitoring specified under para. 1 may be dispensed 
with, provided, the activity discharge of carbon-14 is assessed 
in detail by another determination procedure, e.g. one that is 
based on calculating the production rate of carbon 14. 
 

3.9 Sampling 

(1) The location and procedure of sampling pipes shall be 
chosen such that the samples taken there are representative 
for emission monitoring. The objective must be that a homoge-
nous mixture of the vent air has been achieved in the region 
where sampling is carried out. 

(2) The volumetric flow of the partial air stream directed out of 
the vent air shall normally not be less than one thousands of the 
nominal volumetric flow rate of the vent air. 

N o t e : 

Details regarding sampling are specified in DIN ISO 2889. 

(3) The sampling pipes shall be designed, routed and fabri-
cated of such materials that aerosols and other gaseous radio-
active iodine compounds are retained as little as possible. 

N o t e : 

Details regarding the design are specified in DIN ISO 2889. 

(4) The sampling equipment shall be designed or housed 
such that its temperature cannot fall below the dew point. 

(5) Selection and storage of the adsorption material for filters 
shall take ageing effects of the material into account. The tem-
perature shall be kept within the specified range. 

(6) In the design of a filter bracket, it shall be considered  

a) that during operation its leak-tightness is such that the vol-
umetric flow of leakage air is negligibly small relative to the 
partial volumetric flow for sampling, 
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b) that any damage of the filter in the area of the filter gasket 
is avoided, 

c) that any bypass flow around the filter is avoided, 

d) that the filter can be changed easily and, to a large extent, 
without danger of contamination, 

e) that it is corrosion resistant and easy to decontaminate. 

(7) In the case of non-continuous sampling, the point in time 
and duration of the sampling shall be chosen such that the in-
dividual samples are representative for the amounts of radioac-
tive substances discharged between two consecutive sam-
plings. 

(8) The sampling equipment for the continuous sampling of 
radionuclides bound to aerosol particles shall be designed such 
that during specified normal operation a spectrum of particles 
with aerodynamically equivalent diameters in the range be-
tween 0.1 µm and 20 µm is covered. The overall dissipation 
factor of the actual sampling equipment shall be determined by 
one of the following procedures: 

a) The overall dissipation factor of radionuclides bound to aer-
osol particles may be determined using test aerosol parti-
cles where the particle size of the specific material type 
(number and mass of the test aerosol particles) has a me-
dian value with an aerodynamically  

b) equivalent diameter of approximately 1 µm with a geometric 
standard deviation between 2 and 3. These test aerosol par-
ticles shall be fed into the vent air duct and the overall dis-
sipation factor determined from the amount supplied and the 
amount found on the accumulating medium. 

c) The overall dissipation factor of radionuclides bound to aer-
osol particles may be determined by feeding the test aerosol 
particles into one of the sampling probes and calculating the 
pipe factor. In this case, the other parameters required for 
determining the overall dissipation factor shall be deter-
mined by individual measurements or calculations. 

d) The overall dissipation factor of radionuclides bound to aero-
sol particles may be determined by comparing the activity 
concentration measured directly in the vent air stack with the 
activity concentration determined from the measurement val-
ues of the accumulating and measurement equipment. 

(9) The overall dissipation factor shall be determined  

a) during commissioning of the sampling equipment, 

b) after any alteration of the sampling equipment that could es-
sentially influence the overall dissipation factor, and  

c) regularly after every ten years. 

(10) The overall dissipation factor determined as specified un-
der para. 9 shall be taken into account in the detailed assess-
ment of the activity discharge of radionuclides bound to aerosol 
particles. 

N o t e s :  

(1) Aside from the gamma-radiating radionuclides, the radionu-
clides bound to aerosol particles also comprise the strontium iso-
topes Sr-89 and Sr-90 and the alpha-emitting radionuclides. 

(2) The detailed assessment includes the overall loss factor from 
calculating the activity disposal, as well as the decision threshold 
and the lower detection limit. 

 

3.10 Non-central Monitoring of Emissions  

3.10.1 General requirements 

In research reactors radioactive substances may be produced 
in rooms and parts of the facility or may be transported to loca-
tions that are not connected to the central vent air stack. The 
discharge path of these radioactive substances ("non-central 
monitoring of emissions") shall be properly documented for the 
individual facility or task. 
 

3.10.2 Monitoring 

The discharge of radioactive substances from the facilities or 
during the tasks specified under Section 3.10.1 shall be moni-
tored. This requires that representative monthly samples are 
taken from suitable locations and at times that are representa-
tive for the respective operating period; these samples shall be 
subjected to a nuclide-specific analysis. The annual activity dis-
charge shall be estimated on the basis of this analysis and shall 
be documented in the annual report. 

N o t e :  

The essential requirements of Section 3 are collated in Table 3-4. 
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Measurement 
Task 

Measurement 
Procedure 

Measurement 
Range 

Detection  
Limit 

Reference 
Nuclide 

Remarks 

Noble gasses 

 Continuous 
measurement total β-activity 1) 1 × 104 Bq/m3 Xe-133 

The threshold value is oriented on the value of the 
licensed discharge.   
If Xe-133 but no Kr-85 is detected, then the meas-
urement for Kr-85 shall be repeated after a period 
of at least two days. 

 
Detailed  
assessment 

nuclide specific 
γ- activity 

 1 × 103 Bq/m3 Xe-133 

Radionuclides bound to aerosol particles 

Continuous 
measurement 

total β-activity or  
total γ-activity  4 (Bq/m3)×h Cs-137 

The continuous measurement may be dispensed 
with, provided, a continuous measurement of radi-
oactive iodine is performed or the radionuclides 
bound to aerosol particles are retained by filtering 
the entire exhaust air and the proper functioning of 
the retaining equipment is monitored. 

Detailed assess-
ment 

deposition  
on filter 

 2 × 10-2 Bq/m3 Co-60 

Iodine 
Continuous 
measurement γ- activity  2 (Bq/m3)×h I-131 

 

Detailed  
assessment 

deposition 
on filter  2 × 10-2 Bq/m3 I-131 

 

sampling of water  4 × 103 Bq/m3 I-131 

Detailed assessment on the basis of evaporation if 
the activity concentration of I-131 in the water sam-

ple is less than 1 × 105 Bq/m3 

Tritium 

Light water research reactors 

Detailed  
assessment 

accumulation  
in collector  1 × 103 Bq/m3 H-3 

Alternative measurements in the pool water are 
permissible 

sampling of water  4 × 104 Bq/m3 H-3  

Heavy water research reactors 

Continuous 
measurement β-activity 

5×107 Bq/h  
to 5×1011 Bq/h 2 × 103 Bq/m3 H-3 

 

Detailed  
assessment 

accumulation  
in collector 

 1 × 10-3 Bq/m3 H-3 
 

Strontium 
 

Detailed  
assessment 

 
deposition  
on filter 

 
 

1 × 10-3 Bq/m3 
 
La-140 

The detailed assessment may be dispensed with, 
provided, one, the activity concentration of La-140 
(reference nuclide) from the detailed assessment 
of radionuclides bound to aerosol particles does 

not exceed 2 × 10-2 Bq/m3 and, two, the discharge 
of Sr-89 and Sr-90 from carrying out experiments is 
verified as being negligibly small. 

Alpha emitters 

Detailed  
assessment 

deposition  
on filter 

 5 × 10-3 Bq/m3 Am-241 
The high-efficiency particulate air filter shall basi-
cally be analyzed for alpha emitters, cf. Section 3.7 
para. 2. 

sampling of water  1 × 103 Bq/m3 Am-241 

The detailed assessment may be dispensed with, 
provided, one, the total alpha activity concentration 
of alpha emitters in the primary coolant circuit does 

not exceed 1 × 10-3 Bq/m3 and, two, the discharge 
of alpha emitters from carrying out experiments is 
verified as being negligibly small. 

Carbon-14 
Detailed  
assessment 

accumulation  
in collector 

 
5 Bq/m3 

 Accumulation of carbon dioxide. Other determina-
tion procedures are permissible. 

1) Upper limit of measuring range shall be at least one tenth of the annual licensed limit value averaged over 24 h. 

Table 3-4: Monitoring of the discharge of radioactive substances with exhaust air during specified normal operation 
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4 Monitoring the Radioactive Substances Discharged 
with Vent Air during Design Basis Accidents 

4.1 General Requirements 

(1) During and after design basis accidents the discharged 
radioactive substances shall be determined according to kind 
and activity in accordance with the requirements specified in 
this Section 4. With regard to the measuring procedures and 
the radiological relevance of the discharged radioactive sub-
stances, the following nuclides and nuclide groups shall be dif-
ferentiated between: 

a) radioactive noble gasses, 

b) radionuclides bound to aerosol particles, 

c) radioactive gaseous iodine, 

d) tritium. 

(2) If it is verified by design basis accident analyses that the 
design basis accident related activity discharge from individual 
or all of the nuclide groups specified under para. 1 

a) cannot lead to an exceedance of the licensed annual limit 
values and 

b) will be monitored during a design basis accident by the 
measurement equipment of specified normal operation and 
this monitoring is in accordance with the requirements for 
the measurement equipment for monitoring the discharge 
of radioactive substances with vent air, 

then, no additional measurement equipment for the respective 
nuclide groups is required. 

(3) The continuous or non-continuous sampling and meas-
urements necessary for monitoring the discharge of radioac-
tive substances shall normally be carried out in a partial air 
stream of the vent air. 

(4) The volumetric flow of vent air shall be continuously 
measured and recorded. 

(5) The volumetric flows of the partial air streams of the vent 
air shall be monitored; a drop of the volumetric flows of the 
partial air streams below a threshold value shall set off an 
alarm in the display area of the control room dedicated to emis-
sion monitoring. 

(6) If it cannot be precluded for the measurement equipment 
for monitoring the discharge with stack vent air that they might 
fail due to effects from design basis accidents (e.g., fire), it shall 
be ensured that alternative monitoring can be carried out with-
out delay, e.g., non-continuous sampling. This requires that 
corresponding sampling points are provided, e.g., in the ex-
haust gas duct or in the base of the exhaust gas stack. 

(7) With respect to the analysis of gaseous samples, of the 
aerosol and the iodine filters, suitable procedures and meas-
urement equipment in the laboratory shall be provided taking 
the maximum expected activity of the samples into account. 
 

4.2 Radioactive Noble Gasses 

4.2.1 Continuous measuring 

(1) The activity discharge rate of the radioactive noble gas-
ses discharged with vent air shall be continuously determined 
by measuring the activity concentration in the vent air and 
measuring the vent air’s volumetric flow. 

(2) The total beta activity concentration of the radioactive no-
ble gasses shall be determined from a measurement of the to-
tal beta activity. 

(3) For the purpose of measuring the activity concentration, 
one filter with a retention level of at least 90 % for elementary 
iodine and one high-efficiency particulate air filter of at least 
Filter Class E12 in accordance with DIN EN 1822-1 shall be 

installed upstream of the measurement chamber to prevent its 
contamination. 

(4) The detection limit of the measurement equipment for 
measuring the activity concentration shall not be higher than 
one thousands of the licensed annual limit value with respect 
to the vent air volume discharged in a 24 h period. 

(5) Design basis accident analyses shall be performed in or-
der to specify the end points of the measurement range. The 
resulting maximum activity concentration of radioactive noble 
gasses in the vent air multiplied by a safety margin of 10 shall 
normally still be within the measurement range of the meas-
urement equipment. 

(6) An activity measurement equipment for specified normal 
operation as specified under Section 3.2.1 may be used in-
stead of the measurement equipment specified under para. 2, 
provided, the former is designed to be redundant and also ful-
fills the requirements of this Section 4. 
 

4.2.2 Detailed assessment 

(1) The nuclide composition of radioactive noble gasses dis-
charged with vent air shall be determined by gamma spectro-
metric measurements. 

(2) In case the nuclide composition of radioactive noble gas-
ses is determined non-continuously, representative samples 
shall basically be taken from the onset of a design basis acci-
dent on, as far as possible, in hourly intervals for as long as a 
design basis accident related release in exceedance of the li-
censed limit value for specified normal operation must be ex-
pected; these samples shall be analyzed without delay. It is 
permissible to take samples and perform nuclide-specific 
measurements in longer time intervals than one hour, pro-
vided, the measurement value at the noble gas measurement 
equipment specified under Section 4.2.1 indicates that no es-
sential changes have occurred. 

(3) In the case of a non-continuous determination of the nu-
clide composition, the activity discharge of individual radioac-
tive noble gas nuclides shall be determined based on the ac-
tivity concentration determined with the measurement equip-
ment specified under Section 4.2.1 para. 2. 

(4) The nuclide composition of radioactive noble gasses may 
also be determined by continuous nuclide-specific measure-
ments. 

 
4.3 Radionuclides Bound to Aerosol Particles 

(1) For as long as it must be assumed that a design basis 
accident related discharge of radionuclides bound to aerosol 
particles can occur that exceeds a licensed limit value for spec-
ified normal operation, the activity of the individual radionu-
clides bound to aerosol particles discharged with vent air shall, 
as far as possible, be determined in hourly intervals by gamma 
spectrometric measurements. 

(2) For the purpose of determining the nuclide composition 
of the radionuclides bound to aerosol particles, these sub-
stances shall be continuously accumulated from a partial air 
stream by deposition on a high-efficiency particulate air filter of 
at least Filter Class E12 in accordance with DIN EN 1822-1. 
This sampling equipment may be the same one specified un-
der Section 3.3.2 for the detailed assessment of radionuclides 
bound to aerosol particles during specified normal operation, 
provided, this equipment also fulfills the requirements of this 
Section 4. 

(3) During accumulation of radionuclides bound to aerosol 
particles, the volumetric flow of the partial air stream shall be 
measured, and any deviation by more than 20 % from its nom-
inal value shall set off an alarm (in the control room). 



KTA 1507 Page 14 

(4) The high-efficiency particulate air filter specified under 
para. 2 shall normally, as far as possible, be evaluated without 
delay; the analyses for determining the activity of the alpha 
emitters and strontium isotopes discharged with vent air may 
be performed on cumulative samples after the end of the de-
sign basis accident. 
 

4.4 Radioactive Gaseous Iodine 

(1) For as long as it must be assumed that a design basis 
accident related discharge of radioactive iodine might exceed 
the licensed limit value for specified normal operation, the ac-
tivity of the individual nuclides of radioactive iodine discharged 
with vent air shall, as far as possible, be determined in hourly 
intervals by gamma spectrometric measurements. 

(2) For the purpose of determining the nuclide composition 
of the radioactive iodine, these substances shall be continu-
ously accumulated on an iodine filter. This sampling equipment 
may be the same as the one specified under Section 3.4.2 for 
the detailed assessment of radioactive iodine during specified 
normal operation, provided, this equipment also fulfills the re-
quirements of this Section 4. 

(3) In order to prevent any falsification of the measurement 
values, a high-efficiency particulate air filter of at least Filter 
Class E12 in accordance with DIN EN 1822-1 shall be installed 
upstream of the iodine filter; this high-efficiency particulate air 
filter may be the same one specified under Section 4.3 para. 2. 

(4) During accumulation of radioactive iodine, the volumetric 
flow of the partial stream shall be measured, and any deviation 
by more than 20 % from its nominal value shall set off an alarm 
(in the control room). 
 

4.5 Tritium 

(1) The discharge of tritium shall be monitored in heavy water 
reactors and in light water reactors that are equipped with ad-
ditional heavy water tanks the tritium inventory of which could 
exceed a value of 1 × 1014 Bq. 

(2) The activity discharge rate of tritium with vent air shall be 
determined continuously from the measurements of the activity 
concentration and of the volumetric flow of the vent air. 

(3) In order to prevent any falsification of the measurement 
values, a high-efficiency particulate air filter of at least Filter 
Class E12 in accordance with DIN EN 1822-1 shall be in-
stalled upstream of the respective measurement equipment. 

(4) The volumetric flow of the measurement air and of the 
counter gas shall be kept constant within a deviation of 
± 15 %; they shall each be monitored by a flow rate meter 
with respect to their upper and the lower threshold values. 

(5) The detection limit of the measurement equipment for 
monitoring the activity concentration shall not be higher than 
one thousands of the licensed annual limit value with respect 
to the vent air volume discharged in a 24 h period. 

(6) Design basis accident analyses shall be performed in or-
der to specify the end points of the measurement range. The 
resulting maximum activity concentration of tritium multiplied 
by a safety factor of 10 shall normally still lie within the meas-
urement range of the measurement equipment. 

(7) The measurement equipment specified under Sec-
tion 3.5.2 for monitoring tritium during specified normal opera-
tion may be used during design basis accidents, provided, it 
also fulfills the requirements of this Section 4. 

4.6 Sampling 

4.6.1 Radiation protection and the sampling points 

(1) Sampling, transport of the sample and the procedure of 
the nuclide-specific measurements shall be designed and 
planned such that the effective dose shall not exceed a de-
sign reference level of 1 mSv per individual person and sam-
pling.  

(2) Sampling points that must be personally attended to shall 
be located and shielded such that the local dose rate at these 
locations shall not exceed the design reference level of 
10 mSv/h, even for the maximum local dose rates resulting 
from the design basis accident analyses. 

(3) Vent air channels leading out of the area protected 
against external events shall be equipped with connection 
possibilities within this protected area for the removal of sam-
ples. 
 

4.6.2  Sampling equipment and procedures 

(1) The sampling point and the sampling procedure shall nor-
mally be chosen such that the samples taken there are repre-
sentative for the emission during a design basis accident. The 
objective must be to achieve a homogenous mixture of the vent 
air in the region where sampling is carried out. 

(2) The sampling pipes for aerosols and iodine shall be 
designed, routed and of such a material that aerosols and 
gaseous iodine compounds are retained as little as possi-
ble. 

N o t e : 

Details regarding the respective design are specified in 
DIN ISO 2889. 

(3) The sampling equipment shall be designed or housed 
such that its temperature cannot fall below the dew point. 

(4) The selection of the adsorption material for the filters shall 
take ageing effects into account. The temperature shall be kept 
within the specified range. 

(5) When selecting the adsorption material, the separation 
efficiency and loading capacity of the filters for elementary and 
organically bound iodine shall be taken into account. The io-
dine sorbents used shall be characterized by a low adsorption 
for noble gasses. 

(6) The components of the aerosol and iodine filters shall be 
designed and arranged such  

a) that leak-tightness is ensured during operation and the vol-
umetric flow of leakage air is negligibly small relative to the 
volumetric flow of the partial air for sampling, 

b) that any damage of the filter in the region of the filter gasket 
is avoided and that any bypass flow around the filter is im-
possible, 

c) that the filters can be easily changed, 

d) that all mechanical parts are corrosion resistant, 

e) that the respective installation can be flushed, e.g., for the 
removal of noble gasses. 

(7) In the case of a non-continuous sampling, the nuclide 
composition shall be assumed as being constant in the interim 
period between two consecutive samplings and at the level of 
the second measurement. If an explicit statement going be-
yond the most recent sampling becomes necessary, the nu-
clide composition of the most recent sample may be used as 
long until a new sample becomes available. 
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5 Monitoring of Radioactive Substances Dis-
charged with Water 

5.1 Radioactively Contaminated Waste Water 

5.1.1 General requirements 

(1) Radioactive waste water produced during operation of 
the reactor shall be collected in a waste water discharge tank 
prior to its discharge. 

(2) In as far as the nuclear operating license for the reactor 
includes the handling of unsealed radioactive substances, e.g. 
in radiochemistry laboratories, the reactor operator shall be re-
sponsible for monitoring and supervising the radioactive waste 
water. The procedure specified under para. 1 shall be followed. 
 

5.1.2 Sampling 

Before discharging any radioactive waste water, a sample rep-
resentative of the entire contents of the waste water discharge 
tank shall be taken as basis for the decision measurement (cf. 
Section 5.1.3) and for the preparation of mixture samples (cf. 
Appendix A). For this purpose the entire contents of the tank 
shall be homogenized prior to sampling, e.g., by tank-to-tank 
pumping, by circulation or by stirring. The homogenization 
should be carried out for a length in accordance with the size 
of the tank, however, at least for 30 minutes. Prior to sampling, 
the sampling pipe shall be flushed with the homogenized wa-
ter. One liter of the sample shall be used for the decision meas-
urement and shall be stored as evidential sample for the dura-
tion of one year (one-liter sample). From the point in time of 
sampling until the end of the discharge procedure, no water 
shall flow into the waste water discharge tank.  
 

5.1.3 Decision measurement 

(1) In order to enable a decision with respect to a discharge 
from the waste water discharge tank, an integral measurement 
of gamma radiation in the energy range above 60 keV shall be 
performed. If it must be assumed that, due to the handling of 
unsealed radioactive substances in accordance with Sec-
tion 5.1.1 para. 2, pure beta emitters or alpha emitters are pre-
sent in the waste water, an integral measurement of beta emis-
sion in the energy range above 0.1 MeV or an integral meas-
urement of alpha emission in the energy range above 4 MeV 
is required. These measurements shall be performed as dou-
ble determinations. The pulse rates determined from the inte-
gral measurements shall be specified as a cesium-137 equiv-
alent for gamma sources, as a strontium-90/yttrium-90 equiva-
lent for beta emitters, and as an americium-241 equivalent for 
alpha emitters. 

(2) In the case of heavy water reactors and of light water re-
actors that are equipped with additional heavy water tanks the 
tritium inventory of which could exceed a value of 1 × 1014 Bq, 
additionally, a double determination of the activity concentra-
tion of tritium is required. 

(3) The integral measurements specified under para. 1 shall 
be carried out in such a way that the integral measurement of 
gamma radiation covers a range of the cesium-137 equivalent 
between 1 × 104 Bq/m3 and 1 × 107 Bq/m3, that the integral 
measurement of beta emissions covers a range of the stron-
tium-90/yttrium-90 equivalent between 1 × 103 Bq/m3 and 
1 × 106 Bq/m3, and that of alpha emissions a range of the amer-
icium-241 equivalent between 1 × 103 Bq/m3 and 1 × 106 Bq/m3. 
The measurement of the activity concentration of tritium speci-
fied under para. 2 shall cover a range between 4 × 104 Bq/m3 

and 4 × 109 Bq/m3. 

N o t e :  

The terms 'strontium-90/yttrium-90 equivalent' and 'americium-241 
equivalent' are used analogously to the term 'cesium-137 equiva-
lent' defined under Section 2 para.6. 

(4) Alternatively to the requirements under para. 1, the gamma 
radiation may also be determined by nuclide-specific measure-
ments. In this context, at least the radionuclides listed in Table 5-
1 shall be taken into account. The detection limit of the meas-
urement equipment for determining activity concentrations shall 
not exceed a value of 1 × 103 Bq/m3 for cobalt-60 when perform-
ing the measurement on a sample of demineralized water. 
 

5.1.4 Discharging procedure 

(1) The water from the waste water discharge tank may only 
be pumped off if the cesium-137 equivalent does not exceed a 
value of 5 × 106 Bq/m3 and if the licensed discharge values or 
the discharge values specified by the authorities for the activity 
concentration and discharge are not exceeded and if the writ-
ten confirmation has been issued by a radiological protection 
officer or by a person authorized by that officer. 

(2) In case of a nuclide-specific determination of gamma ra-
diation for the decision under para. 1, the maximum permissi-
ble nuclide-specific activity concentrations specified in accord-
ance with Appendix VII Table 4 column 3 StrlSchV and the fol-
lowing equation shall be applied with a threshold value of 
cs = 5 × 106 Bq/m3. 
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Nomenclature 

cB maximum permissible activity concentration in Bq/m3 of the 

reference nuclide (cesium-137) in accordance with Appen-
dix VII Table 4 column 3 StrlSchV 

cS threshold value in Bq/m3 

ic  activity concentration in Bq/m3 of radionuclide, i, in the cooling 
medium  

ci maximum permissible activity concentration in Bq/m3 of radio-

nuclide, i, in accordance with Appendix VII Table 4 column 3 
StrlSchV 

(3) During discharge the cesium-137 equivalent shall be con-
tinuously monitored by a measurement equipment for the inte-
gral measurement of gamma radiation. Both, the exceedance 
of a cesium-137 equivalent of 5 × 106 Bq/m3 as well as a failure 
of the measurement equipment shall be displayed and rec-
orded in the control room. In these cases, the discharge pro-
cedure shall be automatically interrupted. 

(4) The measurement range of the measurement equipment 
for the continuous measurement of the cesium-137 equivalent 
specified under para. 3 shall extend from 1 × 105 Bq/m3 to at 
least 1 × 107 Bq/m3. 

(5) The detection limit of the gamma measurement equip-
ment for measuring the cesium-137 equivalent specified under 
para. 3 shall not exceed the lower limit of the measurement 
range specified under para. 4 for a measurement duration of 
one hour. 

 

5.1.5 Detailed assessment 

5.1.5.1 Gamma sources 

(1) With regard to the detailed activity assessment and, pro-
vided, the procedure under para. 2 is not applied, one part of 
the sample taken prior to discharging shall be subjected to a 
gamma-spectroscopic analysis within the calendar week fol-
lowing the discharge. In this context, at least the radionuclides 
listed in Table 5-1 shall be taken into account. The detection 
limit of the measurement equipment for determining the activity 
concentration shall not exceed a value of 1 × 103 Bq/m3 for 
cobalt-60 when performing the measurement on a sample of 
demineralized water.  
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Within the framework of the gamma spectrometric analyses it 
shall be checked whether there is a plant specific occurrence 
of other radionuclides not listed in Table 5-1. If any of these 
are verified, only those radionuclides shall be included in the 
detailed assessment the radioactive half-life of which is longer 
than 8 days. 

 

Radionuclides 

Chromium-51 

Manganese-54 

Cobalt-58 

Iron-59 

Cobalt-60 

Zinc-65 

Zirconium-95 

Niobium-95 

Ruthenium-103 

Ruthenium-106 

Silver-110m 

Antimony-124 

Antimony-125 

Iodine-131 

Cesium-134 

Cesium-137 

Barium-140 

Lanthanum-140 

Cerium-141 

Cerium-144 

Table 5-1: Gamma-radiating radionuclides to be taken into 
account in the detailed assessment of radioac-
tive substances discharged with water 

(2) In case a mixture sample as specified under Section 5.1.2 
is created for use in the detailed assessment, the selection of 
the accumulation and evaluation time period shall take the re-
quired detection limits, the radiological half-lives of the ex-
pected nuclides and the licensed discharge limit values into ac-
count. 
 

5.1.5.2 Radioactive strontium 

Quantity-proportional quarterly mixture samples shall be pre-
pared and shall be analyzed with regard to their content of 
strontium-89 and strontium-90 within the calendar month fol-
lowing their preparation. The detection limit of the procedure 
for determining the activity concentration shall not exceed a 
value of 5 × 102 Bq/m3. 
 

5.1.5.3 Alpha emitters 

(1) Quantity-proportional twelve-month mixture samples 
shall be prepared and shall be analyzed with regard to their 
content of alpha emitters (total alpha activity) within the calen-
dar quarter following their preparation. The detection limit of 
the procedure for determining the total alpha activity concen-
tration shall not exceed a value of 2 × 102 Bq/m3 with respect 
to americium-241. If the analysis of a sample results in a value 
for the total alpha activity concentration exceeding 
1 × 103 Bq/m3, this sample shall be analyzed with respect to 
its content of individual alpha emitters. In this context, the radi-
onuclides listed in Table 5-2 shall be taken into account. The 
detection limit of the procedure for determining the activity con-
centration of the individual nuclides shall not exceed a value of 
50 Bq/m3 with respect to americium-241. In the detailed as-
sessment, the nuclides plutonium-239 and plutonium-240 may 
be summed up together. 

(2) Additional radionuclides verified in the waste water shall 
be individually recorded in the report form (cf. Figure 8-2) un-
der the heading "Other α-emitting radionuclides". 
 

5.1.5.4 Tritium 

(1) Quantity-proportional twelve-month mixture samples 
shall be prepared and shall be analyzed with regard to their 
content of tritium within the calendar quarter following their 
preparation. 

Radionuclides 

 Uranium-234 1) 

 Plutonium-238 

 Plutonium-239 

 Plutonium-240 

Americium-241 

Curium-242 

Curium-244 

1) Used instead of curium-242 and curium-244 in the case 
of research reactors with highly enriched nuclear fuel  

Table 5-2: Alpha-emitting radionuclides to be taken into ac-
count in the detailed assessment of radioactive 
substances discharged with water 

 
(2) In the case of heavy water reactors and of light water re-
actors that are equipped with additional heavy water tanks the 
tritium inventory of which could exceed a value of 1 × 1014 Bq, 
quantity-proportional monthly mixture samples shall be pre-
pared and shall be analyzed with regard to their tritium content 
within the calendar week following their preparation. 

(3) The detection limit of the procedure for determining the 
activity concentration shall not exceed a value of 
4 × 104 Bq/m3. 
 

5.1.5.5 Iron-55 and nickel-63 

Within the first three months after preparation of the twelve-
month mixture sample, its content of iron-55 and nickel-63 shall 
be determined. The detection limit of the procedure for deter-
mining the activity concentration shall not exceed a value of 
2 × 103 Bq/m3. 
 

5.1.5.6 Other radionuclides 

If it cannot be excluded, due to a nuclear operating license as 
specified under Section 5.1.1 para. 2 that radionuclides can get 
into a waste water discharge tank that cannot be determined 
by the measurement procedures specified for detailed assess-
ment in the previous sections, special methods shall be speci-
fied in the operating manual for a detailed assessment of these 
radionuclides. 
 

5.1.5.7 Correction for radioactive decay 

The activity concentrations of the radionuclides verified in the 
detailed assessment measurements of mixture samples shall 
be corrected to the middle of the accumulation time period cor-
responding to their respective half-life values. 

5.2 Cooling Water (Intermediate Cooling Circuits) 

(1) Intermediate cooling circuits shall preferably be moni-
tored by measurement equipment for a continuous integral 
measurement of gamma radiation. 

(2) If a continuously measuring monitoring equipment as 
specified under para. 1 is not available, a sample shall be taken 
from each intermediate cooling circuit in weekly intervals; the 
cesium-137 equivalent of each sample shall be determined 
within the calendar week following sampling by measuring the 
gamma radiation in the energy range above 60 keV. 

(3) If a continuously measuring monitoring equipment as 
specified under para. 1 is available, sampling of these interme-
diate cooling systems is required only in quarterly intervals; the 
cesium-137 equivalent of each sample shall be determined 
within the calendar week following sampling by measuring the 
gamma radiation in the energy range above 60 keV. 

(4) The measurement range of the gamma measurement 
equipment for the continuous measurement of the cesium-137 
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equivalent specified under para. 1 shall extend from 
4 × 104 Bq/m3 to at least 1 × 107 Bq/m3. 

(5) The detection limit of the continuously measurement 
equipment specified under para. 1 – given a measurement du-
ration of 10 minutes – shall not exceed the lower limit of the 
measurement range specified under para. 4.  

(6) The threshold value for the cesium-137 equivalent of the 
monitoring equipment specified under para. 1 shall be adjusted 
to 4 × 105 Bq/m3. Any exceedance of this threshold value shall 
set off an alarm in the control room and shall be recorded. 

(7) The measurement range of the measurement equipment 
for measuring the cesium-137 equivalent when analyzing the 
samples specified under paras. 2 and 3 shall extend from 
1 × 104 Bq/m3 to at least 1 × 107 Bq/m3. 

(8) The respective intermediate cooling circuit should be shut 
down, either, if the cesium-137 equivalent at the monitoring 
equipment specified under para.1 exceeds a value of 
4 × 105 Bq/m3 or if the analysis of one of the samples taken as 
specified under paras. 2 and 3 results in a cesium-137 equiva-
lent exceeding a value of 1 × 104 Bq/m3. Otherwise, without 
delay, a sample shall be taken from the corresponding tertiary 
cooling system and its gamma count rate promptly determined 
by measuring the gamma radiation in the energy range above 
60 keV as a cesium-137 equivalent using the integral gamma 
measurement equipment specified under para. 7. 

(9) If the cesium-137 equivalent verified for the sample taken 
as specified under para. 8 sentence 2 exceeds 1 × 104 Bq/m3 
and the activity concentration in the corresponding secondary 
cooling circuit is less or equal to 4 × 105 Bq/m3, a further sam-
ple shall be taken in weekly intervals from the tertiary cooling 
system and its gamma count rate determined within 24 hours 
by measuring the gamma radiation in the energy range above 
60 keV as a cesium-137 equivalent using the integral gamma 
measurement equipment specified under para. 7. If the activity 
concentration in the corresponding intermediate cooling circuit 

exceeds 4 × 105 Bq/m3, samples shall be taken from the ter-
tiary cooling system in daily intervals and shall be analyzed 
without delay. 

(10) The corresponding intermediate cooling circuit shall be 
shut down without delay if the analysis of one of the samples 
specified under paras. 8 and 9 taken from the tertiary cooling 
system results in a cesium-137 equivalent exceeding a value 
of 1 × 104 Bq/m3. 

N o t e s :  

(1) To illustrate the requirements of this safety standard, Fig-
ure 5-1 shows an exemplary schematic of the systems required to 
be monitored together with the corresponding measurement 
equipment and sampling points. The requirements regarding the 
monitoring equipment are collated in Tables 5-3 and 5-4. 

(2) The requirements of this Section 5 and those of Section 6 
regarding stationary measurement equipment take into account 
that radioactive substances are discharged with water in a con-
trolled way both during specified normal operation and during de-
sign basis accidents. In the case of a failure of vessels, of compo-
nents and their connecting pipe lines, the released water will either 
be retained in the tub-built rooms or will be led by the drainage 
system to be collected in sumps, collecting troughs or vessels; 
thus, even in case of a design basis accident the radioactive sub-
stances will be discharged along designated paths that are moni-
tored by the monitoring equipment of specified normal operation. 

(11) The measurements specified under paras. 2, 3, 8 and 9 
may also be carried out as nuclide-specific measurements. In 
this context, at least the radionuclides listed in Table 5-1 shall 
be taken into account. The detection limit of the measurement 
equipment for determining the activity concentration shall not 
exceed a value of 1 × 103 Bq/m3 for cobalt-60 when performing 
the measurement on a sample of demineralized water. 

(12) The decisions required as specified under paras. 8, 9 and 
10 shall take the maximum permissible nuclide-specific activity 
concentrations in accordance with Appendix VII Part D Table 4 
column 3 StrlSchV into account and the Equation (5-1) of Sec-
tion 5.1.4 para. 2 shall be applied with a threshold value of 
cs = 1 × 104 Bq/m3. 
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Section Measurement Task 
Measurement  

Procedure 

Minimum Measure-
ment Range  

Bq/m³ 

Detection  
Limit 
Bq/m³ 

Threshold 
Value 
Bq/m³ 

Reference 
Nuclide 

5.1.3 
Decision  
measurement 

total-γ- 
measurement 

1 × 104 to 1 × 107 1) 5 × 106 Cs-137 

nuclide-specific 
γ-measurement 

 
1 × 103  2) 5 × 106 Cs-137 

total-β- 
measurement 

1 × 103 to 1 × 106 1) 3) Sr-90/Y-90 

total-α- 
measurement 

1 × 103 to 1 × 106 1) 3) Am-241 

5.1.4 
Continuous monito-
ring of discharge 

total-γ- 
measurement 

1 × 105 to 1 × 107 1) 5 × 106 Cs-137 

5.1.5 
Detailed  
assessment 

total-γ- 
measurement 

 1 × 103  Co-60 

β-measurement of  
Sr-89 and Sr-90 

 
5 × 102  Sr-90/Y-90 

total-α- 
measurement 

 
2 × 102  Am-241 

nuclide-specific  
α-measurement 

 
50  Am-241 

β-measurement 
of Tritium 

 
4 × 104  H-3 

1) The detection limits (definition: cf. Section 2 para. 16) of measurement equipment for the continuous and non-continuous 
measurements shall not exceed the lower limit values of the minimum measurement ranges specified in Tables 5-3 and 5-4 

2) Detection limit for Co-60 
3) The threshold value is based on the licensed value for activity discharges or is specified by the proper authority. 

Table 5-3: Monitoring the activity concentration of the radioactively contaminated waste water   
(waste water discharge tank) 

 

 

 

 

 

Section Measurement Task 
Measurement  

Procedure 

Minimum Measure-
ment Range  

Bq/m³ 

Detection  
Limit 
Bq/m³ 

Threshold 
Value 
Bq/m³ 

Reference Nu-
clide 

5.2 
Continuous  
monitoring 

total-γ-measure-
ment 

4 × 104 to 1 × 107 1) 4 × 105 Cs-137 

5.2 
Measurement of 
coolant samples 

total-γ-measure-
ment 

4 × 103 to 1 × 107 1) 1 × 104 Cs-137 

nuclide-specific  
γ-measurement 

 1 × 103  2) 1 × 104 Cs-137 

1) cf. Table 5-3 
2) Detection limit for Co-60 

Table 5-4: Monitoring the activity concentration of the coolant 
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Figure 5-1: Monitoring of radioactive substances discharged with water; the example shown is a closed loop  
secondary cooling system 
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6 Design and Construction of Monitoring Equipment 

6.1 General Requirements for Stationary Monitoring Equip-
ment 

6.1.1 Design and accommodation 

(1) All monitoring equipment shall be designed for the ambi-
ent conditions, measurement medium conditions and operat-
ing voltages as listed in Table 6-1. 

(2) The measurement value may vary by no more than 
± 30 % with respect to the measurement value obtained during 
calibration as specified under Section 7.2.3.3 when any one of 
the influence parameters varies within its nominal operating 
ranges listed in Table 6-1 and the other influence parameters, 
as far as possible, remain constant near their reference values 
of calibration. In this context, when monitoring gaseous radio-
nuclides and radionuclides bound to aerosol particles, the 
pressure difference between the sampling point and the meas-
uring volume shall normally not exceed 200 hPa. 

(3) The reference values for the influence parameters shall 
be applied as listed in Table 6-1. With respect to filter loading, 
the reference value is the uncontaminated condition of the fil-
ter. With respect to back ground radiation, the reference value 
shall be specified by the manufacturer of the monitoring equip-
ment. 

(4) The detection limits shall be determined for an ambient 
dose rate of 0.25 µGy/h (cesium-137). 

N o t e :  

Details for determining the detection limits for nuclear radiation 
measurements are specified in DIN ISO 11929. 

(5) In the first hour after a possible failure of the ventilation in 
the instrument rooms, the calibration value shall stay within  

± 30 % taking the expected ambient conditions into account. 

(6) With regard to the resistance of measurement equipment 
to electromagnetic disturbances, e.g., electrostatic discharges, 
electromagnetic fields, interference voltages, the act EMVG 
shall be observed. 

(7) The design of any stationary measurement equipment in-
stalled onsite or of parts of this measurement equipment for 
monitoring the discharge of watery substances shall be de-
signed to comply with Protection Code IP 54 in accordance 
with DIN EN 60529 (protection against foreign particles and 
water). 

(8) The measuring and sampling equipment shall be installed 
and accommodated in such a way 

a) that the nominal range of usage specified in the respective 
equipment specification is observed, and 

b) that inspection, servicing and repair can be easily carried 
out. 

(9) The electronic components for the measurement equip-
ment of the continuously operated monitoring equipment 
should be installed or accommodated in centrally located in-
strument rooms. 

(10) It shall be possible to disassemble and decontaminate 
the measurement and sampling chambers. It shall be possi-
ble to flush the measuring and sampling chambers used for 
monitoring watery substances without having to disassemble 
them. 

(11) With regard to monitoring the discharge of watery sub-
stances it shall be ensured that the lower energy threshold is 
adjusted such that all radionuclides with a gamma energy 
above 0.1 MeV will be registered. 

 

 

 

Influence Parameters Nominal Operating Range Reference Value 

Operating voltage 

 - a/c supply voltage 

 

85 % to 110 % of the nominal operating voltage 

 

Manufacturer  
specification 

 - d/c supply voltage specified voltage range of the d/c voltage supply 

Ambient temperature  15 °C to 40 °C 20 °C 

Pressure of the ambient air  900 hPa to 1100 hPa 
Manufacturer  
specification 

Relative humidity of ambient air  10 % to 95 %, non-dewing 60 % 

Temperature of the sampling medium  10 °C to 40 °C 20 °C 

Pressure of the sampling medium 1) 2) 700 hPa to 1100 hPa Manufacturer  
specification 

Relative humidity of the sampling medium 2) 10 % to 95 %, non-dewing 60 % 

1) The pressure difference between the sampling point and in the measurement volume shall not exceed 200 hPa 

2) Monitoring equipment for determining the discharge of gaseous radionuclides and radionuclides bound to aerosol particles 

Table 6-1: Nominal operating ranges and reference values for the various influence parameters 
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6.1.2 Fail-safe operation 

(1) If a measurement point requires a special operating me-
dium, e.g., a counter gas, supply of the operating medium shall 
be ensured and shall be monitored for possible failure. 

(2) All electric loads shall be connected to the emergency 
power system. Redundant electric loads shall be connected to 
redundant power busses. 

(3) All monitoring equipment that must operate continuously 
shall be designed to be self-monitoring. It shall be ensured that 
a switch-over to emergency power supply is carried out such 
that measuring and processing of the measurement value is 
not interrupted in a way that the stored data, e.g. measurement 
values required for an integration, would be lost. 

(4) All radiation and activity monitoring systems including 
their peripheral equipment that are not connected to a non-in-
terruptible power supply shall restart automatically after a 
power supply interruption. 

(5) Wherever measurement equipment is accommodated at 
or inside the bypass, the flow through of the bypass shall be 
monitored. The flow of the measuring media shall be monitored 
wherever the measurement equipment is installed as a direct 
part of a system. 

(6) A possible loss of the count rate of measurement equip-
ment (e.g., on account of delay times) within the measurement 
range shall be known as a function of the count rate and shall 
be taken into account. Any decrease of the displayed signal 
with increasing amplitude of the measurement parameter 
(overload) is not permissible. 
 

6.1.3 Factors for the statistical certainty 

(1) The factor, k1-α, for the statistical certainty in accordance 
with DIN ISO 11929 has the value k1-α = 1.645. 

(2) The factor, k1-β, for the statistical certainty in accordance 
with DIN ISO 11929 has the value k1-β = 1.645. 

(3) The value of the factor k1-γ in accordance with 

DIN ISO 11929 shall be set equal to 1.645. 
 

6.1.4 Threshold values 

(1) If the equipment requires adjustments during operation, 
corresponding built-in adjusting devices shall be provided. All 
adjusting devices on electronic instruments of the monitoring 
equipment shall be arranged or secured in such a way that it is 
largely impossible for unauthorized personnel to readjust the 
settings. A self-readjustment by the equipment shall be made 
impossible. 

(2) Equipment failure and the exceedance of threshold val-
ues shall be optically displayed and acoustically annunciated 
and recorded in the control room or, at times when the control 
room is not manned, e.g., during reactor shut down, they shall 
be displayed at another location that is continuously manned 
at these times. Group alarms are permissible; however, the 
measurement point at the root of the alarm should be displayed 
in the control room, in the control room annex or at another 
location continuously manned. The acoustic alarms may be 
cancelled individually or collectively before the cause of the re-
spective alarm has been remedied. 

(3) The optical alarms in the control room indicating equip-
ment failure or the exceedance of an upper threshold value 
shall also indicate the respective alarm condition. 
 

6.1.5 Measurement value display and recording 

(1) The measurement equipment shall normally have only 
one single display range. If multiple display ranges are neces-
sary, these shall overlap each other such that 

a) in the case of multiple linear display ranges, the overlap is 
at least 10 % of the respective measuring ranges, with the 
end points of the scales differing by no more than a factor 
of 10, and 

b) in the case of multiple logarithmic display ranges, the over-
lap is at least one decade. 

(2) If multiple measurement equipment is used to cover the 
entire measurement range, the individual measurement 
ranges shall successively overlap by at least one decade. 

(3)  The measurement values of stationary measurement 
equipment required by the present safety standard shall nor-
mally be displayed at the measurement equipment itself. The 
measurement values listed in Table 6-2 shall also be displayed 
and recorded in the control room. 

 

1 Vent air Volumetric flow 

2 
Radioactive noble 
gasses 

Total β-activity concentration 

3 
radioactive sub-
stances bound to aer-
osols particles 

Filter contamination (activity) 

Activity concentration 

4 
Radioactive  
gaseous iodine 

Filter contamination (activity) 

Activity concentration 

5 Tritium Activity concentration 

6 Coolant Cesium-137 equivalent 1) 
1) May also be displayed and recorded at another location. 

Table 6-2: Measurement values of stationary measure-
ment equipment to be displayed and recorded in 
the control room 

(4) The records shall be directly visible for at least three 
hours and shall be well legible. 
 

6.1.6 Testability 

The monitoring equipment shall be designed and manufac-
tured such that proper functioning of the individual devices can 
be verified within the framework of the initial tests specified un-
der Section 7.2.1 and of the inservice inspections specified un-
der Section 7.2.2. 
 

6.2 Special Requirements for Stationary Measurement 
Equipment for Monitoring the Discharge of Radioactive 
Substances during Design Basis Accidents 

6.2.1 Resistance to design basis accident conditions 

(1) All components of the measurement equipment, e.g., 
sampling equipment, measurement value sensors and trans-
ducers, shall be designed such that – even during design basis 
accidents and their sequential effects where the functional ca-
pability of this measurement equipment is required – these 
components are failure resistant and can be properly operated 
as required by the present safety standard under the ambient 
conditions and measurement medium conditions expected at 
their respective location of installation.  

(2) The ambient conditions and conditions of the measure-
ment medium to be assumed at the respective location of in-
stallation shall be those determined in the design basis acci-
dent analyses. 
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(3) The measurement uncertainty and the temporal behavior 
of the measurement equipment shall stay within the specified 
tolerance limits even under conditions of design basis acci-
dents. These tolerance limits shall be specified within the 
framework of system design. Tolerance limits may permissibly 
be dependent on the sequential course of the design basis ac-
cident.  
 

6.2.2 Power supply 

The measuring sensors, transducers and data storage devices 
shall normally be connected to a non-interruptible emergency 
power supply. Other components of the monitoring equipment, 
e.g., trace heaters of the sampling system, pumps for transfer-
ring the measurement medium, shall also be connected to the 
emergency power system; however, a momentary loss of 
power is permissible, e.g. during run-up of the emergency die-
sel generator. 

 

7 Maintenance of Stationary Monitoring Equipment 

7.1 Servicing and Repair 

7.1.1 Performing servicing and repair 

Servicing and repair of the monitoring equipment shall be per-
formed in accordance with the respective operating and repair 
instructions and by competent personnel. 
 

7.1.2 Recordkeeping 

All performed tasks regarding servicing and repair shall be doc-
umented. The individual records shall contain at least the fol-
lowing information: 

a) unambiguous identification of the monitoring equipment, 

b) type of servicing or repair task performed, 

c) type and number of exchanged parts, 

d) reasons for the exchanging of parts, 

e) in case of newly installed parts:   
date and detailed description of the test certificates and of 
the verifications required under the present safety stand-
ard, 

f) details regarding outage durations, 

g) date of the servicing or repair task, as well as 

h) name and signature of the competent personnel having 
performed the tasks. 

 

7.2 Tests 

7.2.1 Initial tests 

7.2.1.1 General requirements 

The monitoring equipment or its components shall be sub-
jected to the following tests: 

a) qualification test, 

b) calibration and calibration check, 

c) factory test, and 

d) commissioning test. 
 

7.2.1.2 Verification of suitability 

(1) Prior to the initial deployment in a research reactor, it shall 
be verified that the monitoring equipment meets the specified 
requirements and will fulfill its tasks.  

N o t e :  

Requirements regarding the suitability verification of stationary 
equipment for radiation monitoring are specified in safety standard 
KTA 1505. 

(2) The verification of suitability shall comprise the (plant-in-
dependent) verification of the equipment characteristics and 
the plant-specific suitability check. 

(3) The plant-specific suitability check shall be performed by 
the proper authority or by an authorized expert appointed by 
the proper authority.  
 

7.2.1.3 Calibration and calibration check 

(1) The monitoring equipment including the volume meas-
urement equipment shall be calibrated prior to deployment. 
This calibration may also be carried out on a similar-type de-
vice. 

(2) The measurement equipment for monitoring noble gas-
ses shall be calibrated with argon-41. The discrimination value 
of the equipment shall be known for the radionuclides 
xenon-133 and krypton-85. The measurement equipment for 
continuous gamma spectrometric measurements specified un-
der Section 3.2.2 shall be calibrated with xenon-133 and kryp-
ton-85. 

(3) The measurement equipment for monitoring radionu-
clides bound to aerosol paricles shall be calibrated for beta 
emitters with technetium-99 or cobalt-60 as well as with chlo-
rine-36 or cesium-137, and for gamma-radiation with bar-
ium-133 and cesium-137. The energy dependency of the dis-
crimination value shall be known for beta radiation in the en-
ergy range from 150 keV to 2500 keV and for gamma radiation 
in the energy range from 100 keV to 1700 keV. In order to re-
duce the probability of detecting interfering nuclides or back-
ground radiation, it is permissible to upward adjust the lower 
gamma radiation threshold of the measurement equipment for 
monitoring radionuclides bound to aerosol particles to a maxi-
mum value of 250 keV. 

(4) The measurement equipment for iodine monitoring shall 
be calibrated with iodine-131. 

(5) The measurement equipment for tritium monitoring as 
specified under Section 3.5.2 shall be calibrated with water 
containing tritium. 

(6)  The measurement equipment for monitoring water shall 
be calibrated with cesium-137. The discrimination shall be 
known for gamma radiation in the energy range from 100 keV 
to 1700 keV. 

(7) During initial calibration a set of calibration sources shall 
be specified for use in checking one display value in one of the 
lower and one display value in one of the upper decades of the 
measuring range. For this purpose, the following solid calibra-
tion sources shall be available: 

a) With regard to monitoring noble gasses:   
Cobalt-60 or technetium-99 for the beta emitter measure-
ment points, barium-133 or cobalt-57 for the gamma radia-
tion measuring points, as well as americium-241 and euro-
pium-152 for the continuous gamma spectrometric meas-
urement equipment, 

b) With regard to monitoring radionuclides bound to aerosol 
particles:   
Cobalt-60 or technetium-99 for the beta emitter measuring 
points, and barium-133 or cobalt-57 for the gamma radia-
tion measurement points, 

c) With regard to monitoring iodine:   
Barium-133, 

d) With regard to monitoring water:   
Cesium-137 and one solid calibration source to check the 
lower energy threshold, 

e) With regard to monitoring tritium as specified under Sec-
tion 3.5.2: Cesium-137. 
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(8) Following the initial calibration of the monitoring equip-
ment, a re-calibration value shall be determined with a solid 
calibration source in a defined and reproducible geometry that 
can later be used to check the calibration and to connect addi-
tional similar-type devices. 
 

7.2.1.4 Factory test 

(1) A factory test shall be carried out to verify proper manu-
facture and the perfect functioning of the monitoring equip-
ment. 

(2) If the monitoring equipment is comprised of components 
produced by various manufacturers, the factory tests to verify 
proper manufacture and perfect functioning of these compo-
nents shall be carried out at the respective manufacturing 
plants. 

(3) The factory test shall be performed as a production test 
and shall include: 

a) visual examination, 

b) determination of the initial value as a function of the speci-
fied fluctuation of the operating voltage, 

c) determination of the characteristic by a pulse or power gen-
erator with at least one test value per decade of the meas-
urement range, 

d) determination of the overload resistance (by electronic 
means or by means of a calibration source), and 

e) function test with a calibration source. 

(4) The factory test shall be performed by factory experts, 
however, in substantiated cases, in the presence of the proper 
authority or of an authorized expert appointed by the proper 
authority. 
 

7.2.1.5 Commissioning Test 

(1) The post-installation commissioning test shall verify the 
correct manufacture and functioning of the monitoring equip-
ment. The commissioning test shall consider: 

a) manufacture of the monitoring equipment, 

b) installation of the monitoring equipment, 

c) display (with at least one test value per decade of the 
measurement range), 

d) calibration check (by means of a solid calibration source), 

e) threshold value setting and signaling system, 

f) connection to the emergency power supply, 

g) automatic restart after interruption of the power supply, 

h) flow monitoring, 

i) measured value processing, 

k) equipment failure alarm, 

l) supply of operating media, and 

m) monitoring volumetric flow of vent air. 

(2) The commissioning test shall be carried out by the oper-
ating utility and, to the extent specified by the proper authority, 
by or in the presence of the proper authority or of an expert 
appointed by the proper authority. 
 

7.2.2 Inservice inspections 

7.2.2.1 General requirements 

(1) In the course of operation, the monitoring equipment shall 
be subjected to inservice inspections. 

N o t e :  

These inspections include regularly recurring tests and tests after 
repairs. 

(2) The inservice inspections shall be possible without man-
ual changes of the circuitry (e.g., soldering). 

(3) The tests shall be carried out in accordance with test doc-
uments in which the test methods for each individual test are 
specified. These documents shall include the following data: 

a) test specification or test instruction, 

b) test object and test location, 

c) testing equipment to be used, 

d) test conditions, and 

e) required values. 
 

7.2.2.2 Regularly recurring tests 

(1) Regularly recurring tests shall be carried out to verify the 
proper functioning of the monitoring equipment. The required 
tests and test frequencies are listed in Table 7-1. 

(2) The verification of the calibration specified in row No. 1 of 
Table 7-1 shall be carried out in the same geometry and with 
a solid calibration source as are specified for the initial calibra-
tion under Section 7.2.1.3 para. 7. The required value of the 
display shall be achieved within the tolerance specified in the 
testing manual. 

(3) These tests shall be carried out by the operating utility or 
by the proper authority or by an expert appointed by the proper 
authority. 

(4) The type of inservice inspection, their extent and testing 
intervals as well as the respective participation of the proper 
authority or of the authorized expert appointed by proper au-
thority shall be specified in a testing schedule. 
 

7.2.2.3 Tests after a repair 

After completion of a repair task, proper functioning of the cor-
responding equipment shall be verified by a carrying out a 
commissioning test as specified under Section 7.2.1.5 to an 
extent corresponding to the extent of the repair task. 
 

7.3 Removal of Defects 

The repair times for the removal of any defects and the possi-
ble substitution measures shall be specified in the operating 
manual. The defects shall be documented together with the 
measures taken to remove these defects. 
 

7.4 Test certificates 

All tests performed shall be documented by test certificates. 
The test certificates shall by stored for a period of 10 years. 
They shall contain at least the following information: 

a) date of the test, 

b) test object, 

c) type of test, 

d) test documents, 

e) test results, 

f) in case of defects: specified deadline for removal of the de-
fects or for the exchange of the test object, and 

g) name and signature of the tester. 



KTA 1507   Page 24 

1 2 3 4 5 

No. Test Object Testing Procedures 

Test Frequency 1) 

by operator 
by proper authority or 
an expert appointed by 
proper authority 

1 
Monitoring 
equipment 

a) visual inspection 
during plant 
walk-through 

annually 

b) checking the calibration with solid calibra-
tion source 

quarterly annually 

c) in the case of counter tubes: checking of 
the plateau 

− annually 

2 Test and servicing 
records 

Visual inspection − annually 

3 Electronic modules 

Feed-in of suitable signals at designated input 
locations, or simulation of signals directly at the 
transducer input with at least one value per 
decade of the measurement range 2) for the in-
tegral test of the transducer. 

To test the transducer output as well as the 
registering equipment such as displays, re-
corders or surveillance computers, at least one 
value per decade of the measurement range 
shall be simulated; in the case of computer-
based measurement equipment, it is permissi-
ble to create this value via the keyboard. 

Comparison of all displays with the corre-
sponding recordings 

annually annually 

4 Signaling system 

a)  Operational availability:   
visual inspection 

during plant 
walk-through 

annually 

b)  Failure signals:  
by interrupting power supply or by inter-
rupting the connection between detector 
and transducer or   
by specifying a value below the failure 
threshold 

quarterly annually 

c)  Hazard alarms:  
using radiation source, or electrically 

quarterly annually 

d) Flow monitoring:  
by varying the volumetric flow to values 
above the alarm thresholds 

annually annually 

5 

Flow monitoring and operating medium supply   

 without automatic 
function check Visual inspection 

during plant 
walk-through 

annually 

with automatic 
function check 

Comparison of the required value with the 
actual value 

quarterly annually 

6 Vent air volumetric flow Comparison of the required value with the 
actual value at nominal volumetric flow 

annually annually 

7 Sampling system Visual inspection, check of the automatic 
switching of ventilators or blowers 

annually 
annually 

1) When a test under column 5 is carried out, the test under column 4 may be dispensed with at this point in time. 
2) The testing method for simulating detector signals at the input of the transducer for the integral test of transducers and measurement 

circuits signals with at least one value per decade is not required in the case of digital measurement equipment, provided, the software 
code has been properly qualified. In this case it is sufficient to feed-in one signal in the uppermost decade, provided, the processing 
electronics does not perform any switch-overs in the entire measurement range. Even this latter test may be dispensed with, provided, 
one of the signals from the calibration check falls into the upper decade of the measuring range. 

Table 7-1: Regularly recurring tests (inservice inspections) 
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8 Measurement Results 

8.1 Documentation 

8.1.1 Flow diagram 

(1) The sampling and monitoring equipment provided for 
monitoring the discharge of gaseous radioactive substances, 
radioactive substances bound to aerosol particles and liquid 
radioactive substances shall be depicted in clearly structured 
flow charts. The different types of sampling and measurements 
shall be characterized by correspondingly different symbols. 

(2) The respective description for each of the various flow 
charts, e.g., in tabular form, shall list the required measurement 
objective and measurement procedure for each sampling and 
monitoring equipment. With respect to the samplings, the ob-
jective, type, location and frequency as well as the required 
measurements shall be specified. With respect to the monitor-
ing equipment, the measurement objectives and the respective 
measurement-technical requirements, in particular, type of 
measurement, measurement equipment including shielding, 
calibration, measurement ranges, detection limits and meas-
urement uncertainties, shall be specified. Likewise with respect 
to the measurement laboratory, the measurement tasks and 
the measurement-technical requirements shall be specified. 
 

8.1.2 Extent of documentation 

The documentation shall be planned such that a complete ver-
ification of the discharge of radioactive substances is possible. 
This includes records on: 

a) Activity measurements  
(individual nuclide concentrations and discharge rates), 

b) Samplings   
(continuous, non-continuous, point in time, duration), 

c) Volumetric flow of stack vent air, 

d) Water amounts  
(types of water, point in time, duration, discharge location), 
and 

e) persons responsible and the performing personnel. 
 

8.1.3 Evidential samples  

The type, quantity and retention period for the evidential sam-
ples shall be agreed upon with the proper authority. 

8.2 Report to the Proper Authorities 

8.2.1 Contents of report 

Reports to the proper authority regarding the discharge of gas-
eous radioactive substances, radioactive substances bound to 
aerosol particles or liquid radioactive substances shall include 
the corresponding data on the 

a) quantity of vent air, 

b) quantity of waste water, 

c) licensed limit values,  

d) nuclide-specific discharge of activity and the respective 
measurement uncertainties,  

 and 

e) Responsible and performing persons. 

and on the lowest and highest decision thresholds achieved 
with the various measurement equipment in the reporting pe-
riod. 
 

8.2.2 Detailed assessment 

The nuclide-specific verification of the discharged activity and 
the comparison with the licensed limit values shall be carried 
out at least once in every calendar year. Radionuclides with 
activity concentrations below the achieved decision thresholds 
do not need to be taken into consideration (NC) in this detailed 
assessment. 
 

8.2.3 Report forms 

(1) The regular reporting shall normally be carried out with 
the report forms of Figures 8-1 and 8-2. 

(2) Only such values shall be listed in the column “Dis-
charged Activity” that result from measurements of the activity 
concentrations exceeding the respective decision threshold. If 
no values in exceedance of the decision threshold (DT) were 
determined, the corresponding fields shall be marked as 
“smaller DT” or “NC” (not taken into consideration). 

(3) In the column „Discharged Activity and its uncertainty“ the 
summation of measurement uncertainties according to Gauss-
ian error propagation shall be applied and list in the in the ap-
propriate line. 
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Discharge of Gaseous Radionuclides and Radionuclides Bound to Aerosol Particles (KTA 1507) 

Reactor: Year: Vent Air Volume in m3: Overall Loss Factor: 

Radionuclide 

Decision Threshold and De-
tection Limit 1) of Activity 
Concentration in Bq/m3 

Discharged  
Activity 2) 

in Bq and its un-
certainty (Bq) 

Licensed Value of  
Activity Discharge 

in Bq/a 
Remarks 

DT max. DL max. 

Noble gasses:      

Ar-41      
Kr-85      
Kr-85m      
Kr-87      
Kr-88      
Xe-131m      
Xe-133      
Xe-133m      
Xe-135      
Xe-135m      
Xe-138      

Other radioactive noble gasses      

Sum of radioactive noble gasses 3)      

Sum of radioactive noble gasses  
Total β-activity 4) 

     

H-3 in steam phase      

C-14 as CO2      

Sum of gaseous radionuclides or gase-
ous compounds (except for iodine)  

     

Iodine:      

I-131 gaseous      
I-131 bound to aerosol particles      

Sum of iodine-131      
Other iodine nuclides      

Radionuclides bound to aerosol 
particles 5): 

     

Cr-51      
Mn-54      
Co-58      
Fe-59      
Co-60      
Zn-65      
Zr-95      
Nb-95      
Ru-103      
Ru-106      
Ag-110m      
Sb-124      
Sb-125      
Cs-134      
Cs-137      
Ba-140      
La-140      
Ce-141      
Ce-144      
Other γ-radiating radionuclides      

Sr-89      

Sr-90      
U-234      
Pu-238 + Am-241      
Pu-239 + Pu 240      
Cm-242      
Cm-244      
Other α-emitting radionuclides      

Sum of radionuclides bound to aero-
sol particles 

     

1) DT max. and LT max. are the maximum decision thresholds and detection limits achieved with a single measurement in the detailed assess-
ment period.  
2)  unk. = unknown 
3) In case of a continuous nuclide-specific measurement for the detailed assessment. 
4) In case of a non-continuous nuclide-specific measurement for the detailed assessment. 
5) Includes correction by overall loss factor (even in the case of strontium isotopes and the α-emitting radionuclides). 

Figure 8-1: Example of a report form for reporting the activity discharged with vent air 
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Discharge of Radioactive Substances with Water (KTA 1507) Sheet  of     

Reactor: Year: 

Water discharge: m3 Type of water: 

Radionuclide 
Decision Threshold and Detec-

tion Limit 1) in Bq/m3 
Discharged Activity 2) 
in Bq and its uncer-

tainty (Bq) 

Licensed Value 

in Bq/a 
Remarks 

DT. max, DL max. 

Cr-51      

Mn-54      

Co-58      

Fe-59      

Co-60      

Zn-65      

Zr-95      

Nb-95      

Ru-103      

Ru-106      

Ag-110m      

Sb-124      

Sb-125      

I-131      

Cs-134      

Cs-137      

Ba-140      

La-140      

Ce-141      

Ce-144      

Other γ-radiating radi-
onuclides 

     

Sr-89      

Sr-90      

Fe-55      

Ni-63      

Sum of γ- and ß-emit-
ters 

     

      

Overall α-activity       

U-234      

Pu-238      

Pu-239 + Pu 240      

Am-241      

Cm-242      

Cm-244      

Other α-emitting radi-
onuclides 

     

Sum of α-emitters      

Overall sum without Tri-
tium 

     

Tritium      

1) DT max. and LT max. are the maximum decision thresholds and detection limits achieved with a single measurement in the detailed 
assessment period.  
2)  unk. = unknown 

Figure 8-2: Example of a report form for the activity discharged with water 
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Appendix A 
 

Instruction for Preparing Monthly, Quarterly and Annual Mixture Samples for the Detailed Assessment Measurements 

 

A 1 General Requirements 

Monthly, quarterly and annual mixture samples shall be pre-
pared in proportion to the amount of waste water discharged 
from the waste water discharge tank in preparation of the de-
tailed assessments measurements. First, the monthly mixture 
samples shall be prepared, then, from these the quarterly mix-
ture samples and from the latter the annual mixture samples. 
 

A 2 Acidification and Support Stabilization 

The samples taken from the waste water discharge tank for 
preparing the monthly mixture samples shall be acidified and, 
subsequently, stabilized by mixing in the Carrier Solutions 1 
and 2 (cf. Table A-1).  

 

A 2.1 Acidification of the Samples 

The samples taken from the waste water discharge tank shall 
be acidified by adding 10 ml concentrated nitric acid to every 
one liter of the sample. After adding the nitric acid the acidity 
(pH-value) should lie between 1 and 2. The ph-value shall be 
checked. 
 

A 2.2 Stabilization of the Samples 

Carrier Solution 1 shall be prepared by dissolving the 13 sub-
stances specified in Table A-1 in 100 ml of hydrochloric acid 
(0.1 mol/l). Carrier Solution 2 shall be prepared by dissolving 
the two substances specified in Table A-1 in 100 ml of water. 
The samples shall be stabilized by mixing 1 ml from each of 
the carrier solutions into every one liter of the sample.
 

 

Carrier Solution 1 Carrier Solution 2 

Compound 
 

Amount 
in g 

Compound 
 

Amount 
in g 

 1. CrCl3
.6 H2O 2.0  1. SbCl3

.6 H2O 1.1 

 2. MnCl2
.4 H2O 1.4  2. Tartaric acid 4.0 

 3. FeCl3
.6 H2O 1.9   

 4. CoCl2
.6 H2O 1.6   

 5. ZrOCl2
.8 H2O 1.4  - 

 6. CsCl 0.5   

 7. BaCl2
.2 H2O 0.7   

 8. LaCl3
.7 H2O 1.0   

 9. CeCl3
.7 H2O 1.0   

10. SrCl2
.6 H2O 1.2   

11. YCl3
.6 H2O 1.3   

12. ZnCl2 0.8   

13. NiCl2
.6 H2O 1.6   

Table A-1: Chemical compounds for the production of 
Carrier Solutions 1 and 2 
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Appendix B 
 

Regulations Referred to in this Safety Standard 

 

(Regulations referred to in this safety standard are valid only in the versions cited below. Regulations which are referred to within 
these regulations are valid only in the version that was valid when the latter regulations were established or issued.) 

 

AtG  Act on the peaceful utilization of atomic energy and the protection against its hazards (Atomic 
Energy Act – AtG) of December 23, 1959, revised version of July 15, 1985 (BGBl. I, p. 1565), 
most recently changed by Article 2, Sec. 2. of the Act of July 20, 2017 (BGBl. I, p. 2808) 

StrlSchV  Ordinance on the protection from damage by ionizing radiation (Radiological Protection Or-
dinance – StrlSchV) of July 20, 2001 (BGBl. I, p. 1714; 2002 I, p. 1459), most recently in 
accordance with Article 10 changed by Article 6 of the Act of January 27, 2017 (BGBl. I, p. 
114, 1222) 

   

WHG  Act on the regulation of the water household (Water resources act – WHG) of July 31, 2009 
(BGBl. I p. 2585) most recently changed by Article 1 of the Act of July 18, 2017 (BGBl. I, p. 
2771) 

EMVG  Act on the electromagnetic compatibility of operating media of February 26, 2008 ((BGBl. I, 
p. 220), most recently changed by Article 3 Sec. 1 of the Act of June 27, 2017 (BGBl. I, 
p. 1947) 

   

KTA 1505 (2017-11) Suitability verification of the stationary measurement equipment for radiation monitoring 

   

DIN EN 1822-1 (2011-01) High efficiency air filters (EPA, HEPA and ULPA) - Part 1: Classification, performance test-
ing, marking; German version EN 1822-1:2009 

DIN ISO 2889 (2012-07) Sampling airborne radioactive materials from the stacks and ducts of nuclear facilities 
(ISO 2889:2010) 

DIN ISO 11929 (2011-01) Determination of the characteristic limits (decision threshold, detection limit and limits of the 
confidence interval) for measurements of ionizing radiation - Fundamentals and application 
(ISO 11929:2010) 

DIN EN 60529 
VDE 0470-1 

(2014-09) Degrees of protection provided by enclosures (IP Code) (IEC 60529:1989 + A1:1999 + 
A2:2013); German version EN 60529:1991 + A1:2000 + A2:2013 

KTA-GS 82 
(2016-11) 

Determination of the characteristic limits (decision threshold, detection limit and limits of the 
confidence interval) for nuclear radiation measurements according to DIN ISO 11929 - Ap-
plication examples for the KTA safety standard series 1500, Revision 1 

 


