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/)((‘D/ D2.3.2 Procedures and standards for testing selected elements of sodium technology
Glossary

AC Alternating current

ADRIANA ADvanced Reactor Initiative And Network Arrangement

ALIP Annular linear induction pump

ASR Automatic sodium release (to storage tank)

csp Concetrating Solar Power (using sodium as HTF)

CFM Electromagnetic Conduction Flow Meters

DC Direct current

DuT Device under Test

ECFM Eddy Current Flow Meter, and Transient ECFM (TECFM)

EMP Electromagnetic pump

HTF Heat transfer Fluid

1&C Instrumentation and Control

ISIR In-Service Inspection & Repair

ISS Interlock Safety System

LIMCKA Liquid Metal Competence Center Karlsruhe

LM Liquid metal

KISS KIT Safety Information System

KIT Karlsruhe Institute of Technology

Na chemical symbol for sodium. It is used as an abbreviation

NADYNE French acronym for dynamic sodium

NaK the chemical eutectic system: sodium-potassium alloy

NI National Instruments (Company supplying sensors and 1&C)

PLC Programmable Logic Controller

SWR Sodium-water reactions

TC Thermocouple

TUSHT French name of a high-temperature ultrasonic transducer

ubv Ultrasonic Doppler Velocimetry

Priming chamber: This tank is used to prime the pump used to fill the sodium system. It is filled with
sodium from the storage tanks and is positioned above the level of the filling pump.
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Attention

This report has been written based on document Nos. [1] and [2] and comprises information gathered
at KIT during the ATEFA, SOLTEC and KASOLA programmes.

PREAMBLE

The recommendations in this document take into account existing experiences at European
laboratories operating liquid metal facilities, here focussed on sodium. In addition, experiences with
sodium application in energy technology (concentrating solar power, CSP) are considered, for safety
provisions during maintenance operations.

KIT has long experiences originating from sodium fast reactors leading to the SMR type: SNR-300. Also
lead, SBE and PbLi as well as GalnSn are used in different experimental facilities. Nowadays, research
fields are high temperature materials qualification, CSP, AMTEC and target medium for accelerator
technologies. The wider range allows a broad spreading of the technology and the implications with
respect to design and safety provisions.

HZDR operates different facility with lead alloys, GalnSn and the sodium loop NATAN (see section 7.4).
IPUL experience mainly is based on the sodium facilities AMPERE and TESLA.

1 PURPOSE

The deliverable 2.3.2 comprises the experiences gained in the last 50 years in building and operation
of liquid meatal facilities at KIT, CEA, HZDR and IPUL.

Facilities using liquid metal high temperature heat carriers are labour-intensive and expensive
equipment. Their operation is associated with a high level of safety and line-specific safety
requirements. In such facilities, many systems, assemblies and hardware are original and their
constructive performance is original.

The high chemical activity and other features of alkali metals raise the additional difficulties of
operating liquid metals systems.

Such systems are different by:
- leak tightness;

- the use of high-purity inert gases in such systems and, in many cases,
the equipment for the purification of gases;

- use of high purity alkali metals, as well as special equipment and methods for their treatment;
- use of special heaters in the loop;

- the presence of facilities for the selection and analysis of samples in order to determine the
composition and purity of the heat carrier.

The nature of these premises and devices is determined in accordance with the instructions of the
installation category: the amount of liquid-metal coolant contained therein, the danger, the heat
carrier's activity, as well as, to some extent, the maximum temperature accepted for the contour. In
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order to increase the reliability it is desirable to duplicate individual units of installations, as well as
power supply and heat carriers. In many cases, it is also necessary to develop a remote control, a
programmed automatic start and stop of the facility, as well as automatic emergency protection.

Despite of the widespread use of liquid-metal systems in laboratory and industrial installations, their
elements, design and placement options are not systematized to this day. One of the reasons is that
every facility might have different installation specifics in concepts using heat — transfer agent.
Nevertheless, the basic concepts of liquid metal facilities and installations for different studies and
exploitation are similar. The basic concept and main components of such an installation is shown in
Figure 1.1.

Figure 1.1 A typical basic layout of alkali metal contour (installation).
1 - supply tank; 2 - filter; 3- electromagnetic pump; 4 — cold trap; 5 — expansion tank; 6 —
flow meter; 7 — heat exchanger; 8 — valves; 9 — level meters; 10 — pressure sensors; 11 —

heaters, 12 — drainage, 13 — gas supply
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