






FMFM systems (FMFM Main and FMFM Reserve) was successfully demonstrated in
monitoring the fissile mass flow rate of each process leg. Traceability was also demonstrated by
detecting the fission fragments in the P-LEU leg time correlated with the source-modulator
shutter motion in the HEU process leg. The FMFM systems initially failed when both systems
were activated during the calibration phase due to a synchronization problem between the two
systems. This operational failure was caused by the apparent presence of strong electromagnetic
interference (EMI) in the blend point. Failure was apparently caused by the effect of EM1
producing a spurious signal on the synchronization cable connecting the two FMFM cabinets
(see Figure 6). This failure was successfully reproduced at ORNL after the visit. This unexpected
problem was eliminated by a hardware modification and software improvements during the
recent visit (June 9-l I, 1999) to UEIP, and both FMFM systems are now operating as expected.
The latest FMFM measurements are consistent with the results obtained independently from the
pressure drop measurements across the existing orifice plates on the process lines.

The following summarizes the operational results of both FMFM systems for the calibration and
adjustment phase.

1) The FMFM Main system operated as expected.
a) The HEU mass flow and the HEU to P-LEU traceability were monitored with 100%

confidence.
b) The measured LEU and the P-LEU flow velocities were within the expected values.

2) The FMFM Reserve system operated as expected.
a) The HEU mass flow was measured with 100% confidence.
b) The HEU to P-LEU traceability was monitored with high confidence.
c) The LEU and P-LEU flow velocities were outside the design specification of the FMFM

measurement capability due to production demand of high flow rate at the time. The
recent software modification (June 1999) can allow measurements of higher velocities.

When these two FMFM systems were first activated with UF6 gas flowing in the Reserve lines,
the synchronization of the FMFM Main and FMFM Reserve source-modulator shutter operation
failed because of the apparent presence of strong EMI in the blend point. Thus the HEU
traceability measurements were affected because shutter synchronization failed when the two
FMFM systems were initially operated at the same time. This problem was corrected by the June
1999 visit to the UEIP blend point, and both FMFM systems are now operating as expected.

BDMS Installation in the UEIP Blend Point
After successful demonstration of the BDMS operation to the visiting RF delegation at the
Paducah Gaseous Diffusion Plant in June 1998, a protocol outlining the agreed-upon approach
for shipment of the equipment and its subsequent installation in UEIP was signed in a meeting in
Washington, D.C., on June 26, 1998.

1) The BDMS hardware consisted of 44 crates that were shipped to UEIP on July 6, 1998.
a) Crates were subject to a joint inventory and 30-day security inspection.
b) Crates were stored at the UEIP warehouse outside the blend point.

2) An Acceptance Committee consisting of personnel from Gosatomnadzor (Russian Nuclear
and Radiation Authority or GAN), MINATOM, UEIP, and U.S. DOE approved the BDMS
installation in UEIP.
a) The MINATOM approved BDMS installation schedule prepared by UEIP specified a

16-day  installation and calibration period.



b) The BDMS installation was performed according to the Acceptance Test Plan prepared
by UEIP.

c) The BDMS hardware installation was subject to the Acceptance Committee Approval
process by UEIP and regional GAN before the FMFM Cf-252 source installation.

d) The BDMS operation was subject to a Certification of Acceptance for routine monitoring
of the HEU blending process.
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The U.S. t&h;lical installation team arrived, N’ovouralsk:  </I l/99
Meeting with the UEIP management at the UEIP Headquarters for discussions on the
installation activities, plant safety and security issues: l/12/99
BDMS equipment installation (UFc off) for the Main and Reserve HEU blending process
lines: l/12-1/19/99

Chronolow of the UEIP BDMS Installation /l/12-2/2/99)

BDMS installation acceptance by UEIP, the regional GAN, and U.S. DOE: l/20/99
Overall BDMS checkout, testing, and EM background measurements without/with cobalt-57
(Co-57) sources: l/20-21/99
FMFM Cf-252 source installation by the Chelyabinsk-70 (C-70) personnel and the
subsequent installation of the tamper-indicating devices (TIDs) for the source-modulator and
detector assemblies: l/22/99
Successful dose rate survey by the UEIP health physics (HP) personnel: l/22/99
Completion of the FMFM Cf-252 source installation by C-70 and the TIDs installed for the
source-modulator and detector assemblies: l/25/99
Completion of the dose rate survey with acceptable results: l/25/99
BDMS Main system calibration with UFe: l/26/99
Detailed FMFM dose rate measurements by the  UEIP HP personnel: l/26-28/99
BDMS Reserve system calibration with UF6: l/29/99
FMFM Main-to-Reserve system synchronization activities: 2/l-2/99
BDMS cabinets were sealed with the TlDs: 2/2/99
BDMS spare hardware inventoried, sealed with TIDs, and sent to the UEIP warehouse for
storage: 212199
The U.S. technical installation team left UEIP: 2/2/99

B. BDMS InstaIIation  Activities at the UEIP Blend Point
1) Preparations for the BDMS installation

a) UEIP completed repiping of the blend point.
i) Main and Reserve system pipes were moved according to the agreed-upon drawings

to accommodate the BDMS equipment.
ii) The locations of the on-pipe equipment were marked in advance for installation.
iii) Logistics for supplying the crates from the remote warehouse to the blend point were

worked out according to the installation needs.
iv) The training of the UEIP installation team was excellent.

(1) The team members were very familiar with the BDMS hardware, manuals, and
operational details.

(2) The team members were good in mechanical and computer-operating skills.
b) The UEIP installation schedule was adequately prepared for carrying out the hardware

installation according to the BDMS Installation Manual provided by U.S.





Figure 1.

Source moderator

I I
FMFM Control Cabinet

Detector rubssrem  bly

Schematic of the ORNL Fissile Mass Flow Monitor (FMFM) showing
operational principle and its major components.
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Figure 2. The Blend Down Monitoring System (BDMS) showing the pipe-mounted
components (EM and FMFM) for a single blending tee.



Figure 3. FMFM source modulator assembly and its associated shielding.

Figure 4. FMFM detector assembly.




