
April 12, 2005

John Gisclon,
EPRI Project Manager, ICET
Electric Power Research Institute 
P.O. Box 1256
Ashland, OR 97520

Mr. Gisclon:

This letter is written in response to your email dated March 24, 2005 that identified specific
information from the Integrated Chemical Effects Testing (ICET) Program which the industry
considers to be essential so that vendors can effectively and “correctly identify the impact of
chemical effects on the GSI-191 issue and propose options for resolution of adverse effects.” 
You requested that the NRC staff address the possibility of providing this information, and to
indicate the schedule associated with each requested item.  

All your information requests pertained to characterization of sediment collected at the end of
ICET tests 1 and 2 and to the precipitate visible in the water samples after test 1.  Some of the
information that you have requested will be provided as enumerated below:

1.  Sediment material (Tests 1 and 2)
A.  Qualitative settling behavior:  The suggested tests will be conducted and the

information provided by 4/22/05.  A note of caution that these results may not be particularly
applicable if the sediment morphology has changed since testing.  Tests may also not properly
account for time for settling to occur with respect to initial transport times within sump pool and
the observation that settling in the ICET chamber did not occur for several days. 
Understanding the implications associated with these simple test results will be challenging.

B.  Fiberglass and particulate fractions:  Qualitative descriptions on the fractions will be
provided along with sediment photographs by 4/22/05.  The photographs can be used for any
follow-on characterization that the industry may decide to perform separately.  It is not possible
to physically separate the debris or isolate from any chemical by-products in any meaningful
way in order to provide more quantitative results.  Additionally, chemical by products are not
readily visible in the SEM photographs although there is evidence in the EDS results that
metallic species (e.g. Aluminum) are present.

C.  Total sediment mass:  The hydrated mass for tests 1 and 2 will be summarized by
4/22/05.  However, it will be difficult to determine how applicable this information is to the sump
pool environments where fibrous insulation products are not constrained by stainless steel bags
as in the ICET program.

D.  Elemental composition:  Results from EDS testing will be made available by 4/22/05
for sediment from both tests.  The industry is cautioned that the flow conditions in the sediment
bed, which may significantly affect elemental composition, are not representative of sediment
trapped on the sump screen.

2.  Precipitant material (Test 1).
A.  Elemental composition:  Results from ICP and EDS testing will be made available by

4/22/05.  
B.  Chemical compounds:  Evaluation of chemical compound families which exist in the



precipitant is proceeding and information will be provided when completed.  This evaluation is
complex given the amorphous nature of the chemical by-products.  Currently, a strategy is
being developed to identify likely chemical compound families given the preexisting
environmental conditions within the ICET test chamber.  A completion date will be determined
once this strategy is finalized.  While exact knowledge of the compounds is an objective, the
staff does not believe that it is necessary to complete in order to adequately address then
impact of chemical effects on ECCS performance.

The other requests are not possible to satisfy within the context of the ICET program.  
Requests to characterize the size distribution and density of chemical reaction products are not
possible because the by-products (e.g., sediment and test #1 precipitant) are either amorphous 
or are composed of nano-scale particles.  Hence, this characterization is neither practical nor
relevant.  Size distribution and density have classically been used to characterize both
transportability and head loss contributions for fibrous or particulate materials.  However, the
head loss associated with chemical by-products will not be amenable to prediction using
correlations developed for fibrous and particulate debris loading.  Additionally, by-products will
exist throughout the sump pool and transportability questions are moot.  

The request to identify the chemical compounds present in the sediment is also not believed to
be relevant to determining the impact of chemical by-products in actual sump environments. 
The sediment visually consists of latent debris, fiberglass which has escaped from the debris
blankets, and corrosion products from the metallic and non-metallic coupon samples.  It is not
possible to identify any visible additional chemical product forms which appear gelatinous or
flocculent that should be characterized.  While no chemical by-products are readily visible, EDS
analysis has identified that metallic species (e.g. Aluminum) are present that may have led to
charge-neutralized agglomeration and accelerated settling during the test.  Chemical
characterization of the sediment is focusing on verifying the settling mechanism.  

The request to determine the total mass of the test 1 precipitant relative to the sample fluid
volume tested as a function of both time and temperature cannot be obtained from the ICET
results in a representative manner.  The precipitant mass which forms in an actual sump is
expected to vary greatly as a function of the time, temperature, and corrosion rates following a
LOCA.  The ICET results are obtained under isothermal conditions which are not representative
of a hypothetical LOCA accident.  Additionally, samples from test 1 have been at room
temperature in a quiescent state for several months which is also not realistic.  While the
amount of precipitant which could form is an important question to consider, follow-on tests will
be necessary to obtain this information to understand the implications.  These follow-on tests
are outside the scope of the current ICET program.
The letter also requests that the NRC recommend non-chemically reactive surrogate sediment
and precipitant materials which could be employed for determination of head loss
characteristics.  This request is outside the current NRC/EPRI Memorandum of Understanding
(MOU) because it involves substantial interpretation of the ICET results.  The MOU clearly
states that interpretation of the ICET results will be made to the industry via EPRI.  The NRC
staff interpretations will be used to form positions with respect to licensee responses to
GL2004-02.  
While the staff does not currently plan to satisfy all information requests, sediment and
precipitant material associated with ICET tests 1 and 2 will be provided upon your request if you
would like to conduct additional analyses.  The NRC staff simply requests that any additional
analyses which are performed be made publicly available in keeping with the intent of the
current MOU.



It is also worth noting that your request omitted any questions regarding the nature of chemical
deposits found within the fiber media itself.  The staff considers the formation of chemical by-
products within sump screen debris to be particularly important.  Any head-loss predictions that
do not consider the formation and interaction of these deposits with suspended matter as a
function of time and temperature will be incomplete.

If you require any additional information or have questions regarding this response, please
contact R Tregoning (301-415-6657) or B P Jain (301-415-6303).

Sincerely,
Robert L. Tregoning /RA/


