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Is the grant applicant an individual or a company? Please select one.
Grant applicant is an individual
Individual's name

Grant applicant is a company
Company's name

✔

Bob's Nuclear Reactor Cleaning Company
Company (optional)

Individual in charge of research

E

Bob Astatine
Mailing address

Email address

Bob@BobsNuclearReactorCleaning.com
Phone number

PL

987 Uranium Drive
Springfield, OR 32632

(206) 555-1212

Please provide a brief, but descriptive, title for the research project:

An Analysis of the Impact of Ionizing Radiation on the Properties of Nylon Rope

M

What is the objective of the research?

SA

The objective of the proposed research project is to quantify the degradation of nylon rope, as
caused by ionizing radiation-- specifically the nuclear radiation emitted by Uranium-235. The
project will focus on two performance properties of the rope: 1) static strength, and 2) dynamic
performance. Regarding static strength, the end goal is to quantify the reduction in rope
strength caused by radiation exposure, as a percentage of un-radiated strength. Regarding
dynamic performance, the end goal is to quantify the change in maximum arrest force exerted
by sewn dynamic rope lanyards during dynamic drop tests, as a function of radiation exposure.

How is the research relevant to rope access and how will the findings benefit the rope access community?
Last year, the United States Nuclear Regulatory Commission enacted Regulation 42.3(c) requiring
that all nuclear power plants in the United States undergo annual cleaning of fuel rods. Due to the
inaccessibility of nuclear reactor cores, this work is typically performed using industrial rope
access. It is common knowledge that exposure to ultraviolet radiation degrades nylon rope.
However, there has been no published research conducted that addresses the effect of nuclear
radiation on nylon rope. With nuclear reactor inspections currently taking place, the data this
research produces will be imminently useful to rope access technicians in determining the
suitability of their equipment in the nuclear environment.
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Please describe the methods that will be used to conduct the research:

E

This research project will include two types of tests: static strength and dynamic performance.
The static strength test samples will be 12-foot sections of 11-mm diameter nylon kernmantle
rope. The dynamic performance test samples will be sewn dynamic rope lanyards, 80 cm in
length and 10.5 mm in diameter. Each test type will include un-radiated control samples that will
be in new condition, and radiated samples that will otherwise be in new condition. The
conditioning for radiated samples will include placing the samples 10 feet from Uranium-235 fuel
rods for a period of 30 days. Each test type will include 10 control samples and 10 radiated
samples, for a total of 40 samples. The static strength tests will be conducted according to
Cordage Institute International Standard 1801-07 on life safety rope. The dynamic performance
test configuration will subject the 80-cm lanyard to a factor 2 fall (160-cm fall) drop test using a
282-lb rigid test weight, with the maximum arrest force being recorded.

PL

How are you (or your company) qualified to conduct this research?

SA

Other comments:

M

Bob's Nuclear Reactor Cleaning Company is qualified to conduct this research because of the
scientific background of our staff, the capability of our testing laboratory, and our ability to
condition rope samples to nuclear radiation. Bob Astatine has 7 years of experience working
for a rope manufacturer, and is familiar with ANSI, EN, and CI testing equipment and
procedures. Our company is equipped with a drop tower that meets the requirements of
ANSI Z359.1-2007, including a load cell with a sampling rate of 1,000 Hz. In addition, we
have access to a tensile testing machine that meets the requirements of CI-1801. Our
company also has a working relationship with the Springfield Nuclear Power Plant, and has
already gained permission to access the reactor core for the purpose of conditioning rope
samples to radiation exposure.

As mentioned above, the outcome of this research is directly and imminently relevant to the
safety of rope access technicians. Despite the complete lack of research on the effect of
nuclear radiation on nylon ropes, industrial rope access is frequently being employed in
irradiated environments. Funding this research is the best way SPRAT can protect the safety
of its members.
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