
CNÀ/CNS ANNUAL CONFERENCE
JUNE 5-8, 1994
MONTREAL, CANADA

JUNE 1994, UPDATE ON CERNAVODA

By Roland Boucher
AAC Project Director
A.E.C.L.-CANDU ROMANIA



Introduction

The Cernavoda Project is under construction in Romania on a site located on the
Danube River, some 160 kilometers from Bucharest. The site is made of 5 CANDU-6
units, with a rated capacity of 700 MWe each. The station is owned by the Roma-
nian state-owned utility, RENEL. The installed capacity of the Romanian grid is
approximately 22 000 MWe comprising a mix of hydraulic and fossil-fuelled units.

Project History

Atomic Energy of Canada Limited (A.E.C.L.) started discussions with Romania in
I960's. In October 1977, the Canadian and Romanian governments signed a bilat-
eral safeguards agreement. Following a joint A.E.C.L.-Romanian study on the CAN-
DU-6, A.E.C.L. signed contracts covering Licensing, Engineering, and Procurement
Services. Subsequently, ANSALDO S.p.A. of Italy was contracted for a role
similar to A.E.C.L. for the balance-of-the-plant (B.O.P.) and General Electric-
USA for the supply of the turbine-generator and associated technical assistance.
Construction at the Cernavoda site started in 1991 under Romanian management.
From 1981 to 1989, slow progress was registered on all five units of the station.
In December 1989, the Ceaucescu government was overthrown. The new government
declared Cernavoda NPP a national priority and requested the International Atomic
Energy Agency (I.A.E.A.) to perform a Pre-Operational Safety review (PRE-OSART)
on the project. The review covered Project Management, Quality Assurance, Con-
struction Works, Radiation Protection and Emergency Planning and Preparedness.
The review team concluded that the project had suffered from the constraint of
central management which stifled personal initiatives and from the imposition by
the government of an unrealistic project schedule with the result that staff be-
came de motivated. it also strongly suggested that considerations should be
given to asking a utility or a company v/ith experience with this type of project
to manage the whole project.
This review prompted the signature in August 1991 of a Project Management Con-
tract (P.M.C.) covering the Cernavoda NPP between RENEL and A.E.C.L.-ANSALDO Con-
sortium (A.A.C.) which contract became effective only in August 1992. This con-
tract gave A.A.C as an agent of RENEL, the management over the engineering, con-
struction, commissioning, initial operation and training of operation staff of
Unit 1, remedial work required on Unit 2 and preservation work on Units 3, 4 and
5.
Funding were made available from Canada through the Export Development Corpora-
tion (E.D.C.), from Italy through MedioCredito and from the Romanian government.

Project Schedule

As of June 1994, the project schedule shows a criticality date on February 1995
with a connection to the national grid the following month. This is equivalent
to nine months ahead to the contractual date but three months away from the ob-
jective specified on the day of the signature of the P.M.C. . A mobilisation
clause restricted the works to be performed by A.A.C. until the contract became
effective.

Construction Progress Status

On September 1991, the date of take-over of the project by A.A.C., the construc-
tion progress was estimated at 55 %. By May 1992, it achieved more than 61 % and
as of May 1994, the overall construction progress hit 93,4 %.
The progress was impeded by a large amount of reworks to be done in many areas,
mainly in piping. In addition, decisions had to be taken in early 1993 to change
the supplier of the stand-by diesel generators which required the complete rework
of that area.
Civil works consist mainly in finishing works in the different buildings. Most
of the workshops and laboratories have been transferred to operation. Final
painting in the reactor building is on going on walls and ceilings as well as on
structural steel. Thermal insulation is well on schedule with more than 24 000
square meters completed out of a projected 44 000 for an overall progress of 55
ï. .-.i-buiit documentation and final quality surveillance activities on piping



systems has slowed progress. Present forecast is to have all of the thermal in-
sulation done by the end of September. The same applies to pipe, equipment and
supports painting where progress is over 34 % with a projected completion by Oc-
tober. The main discharge channel to the Danube is nearly completed. The under-
ground tunnel no. 2 is completed and ready to receive the discharged water. Some
works still have to be terminated at the Danube River outlet but all of those
works shall be finished by the end of July. The other major activities still to
be completed include the physical security system already underway and the waste
management facility which progress is 60 % completed.
Mechanical works are well underway. The main activities are concentrated in fi-
nalising supports and HVAC equipment installation. Work is progressing well in
the D20 upgrader tower, on the chillers and on the stand-by diesel generators,
some complementary works are going on to allow all lifting equipment to be ac-
cepted by the regulatory authority (I.S.C.I.R.) . More than 60 % have already
been accepted. The erection of the turbine-generator is well advanced and the
only major activities left consist of the replacement of the generator retaining
rings and main leads scheduled for October. In the nuclear area, the installa-
tion of the Spent Fuel Transfer Canal is completed. Work on the calandria insu-
lation cabinet is going on as well as the lapping of the fuel channel end fit-
tings which is already completed on face C. Nearly all mechanical equipment are
installed, 996 out of 1012.

In the electrical, control and instrumentation area, the process and control
tubing is more than 99 % completed. Cable pulling is in the same situation with
more than 97 % completed for a total of 1 712 302 meters. On the other hand,
terminations are 93 % completed for a total of 219 000 in the NSP area and 128
000 in the BOP area. The total devices calibrated up to now is 15 197 out of 17
266. Work continues on the lighting system and communication system. A large
part of activities left to do is related to loop and logic pre-commissioning ac-
tivities to support turnover to commissioning
Turnover of systems to commissioning is well under way with more than 282 turn-
overs submitted. This activity progresses at a rate of more than 30 a month.
Systems already turned over include most of the electrical systems, the cooling
water systems (condensate cooling water, raw service water and recirculating
cooling water), the instrument air system, the main heat transport system and
most of its auxiliaries, the same for the moderator system and some parts of the
fuel handling system.

Engineering-Quality Surveillance Status

The activities in this area consist mainly in supporting the construction works
and specially in the closure of site dispositions and non-conformances. The work
related to completion and acceptance of documentation to allow design registra-
tion of systems and authorisation for operation by the regulatory authority
(ISCIR) represents without any doubt the last big effort on the part of engineer-
ing in cooperation with the 15 sub-contractors involved in the works. This cov-
ers such areas as original design registration, procurement QA documentation, QA
documentation verification, construction work as-built drawings, site disposi-
tions, non-confon ances, design changed notices and piping route card verifica-
tion, pressure tt it data and boundaries definition, as-built stress analysis
verification, histui-y dockets and pipe books. An other area of work is related
to the homologation of Romanian supplies. Out of a total of 10 075 items, 9 939
are already homologated. The ones that are left will be homologated during the
different phases of the commissioning. No major difficulty is expected. A very
small number of items had to be replaced by imported goods. The only major one
was the replacement of the 2 x 8.8 MWe stand-by diesel generators which were re-
placed by 4 x 4.4 MWe supplied by GAIC of Canada.

Cominissioning-Operation Status

The Quality Assurance Program has been approved by the Licensing Regulatory
Authority (CNCAN).
In the electrical systems, commissioning progress is well above 80 % completed.
The high voltage section consisting mainly of the 110 Kv system is energised.
The same applies to the medium voltage were the .10 Kv ani 6 Kv class IV and class



Ill are energised. Work is progressing on energisation of the different lighting
transformers and on supporting the bumping and running of the major loads of the
plant. Rework of the 400 Kv switchyard under the responsibility of RENEL pre-
vents the commissioning of the fast transfer system which is now planned for
later in October. The stand-by diesel generators commissioning will start in
September to allow the lost of class IV test to follow in January 1995. The low
voltage commissioning is well under way and field works are progressing in the
0.4 Kv class IV and class III lighting systems, in some auxiliary service panels
as well as on motor control centers.
Regarding the support systems, activities are nearly completed on the fire water
system. Major works on the system are consisting on upgrading its availability
and reliability. Major problems were encountered and are presently being ad-
dressed. The system is fully operational. The water treatment plant is already
commissioned and provides the required water quality to meet commissioning needs.
One train is in service at full capacity and three are operating at half capac-
ity. Extensive rework and design changes are going on at the present time to add
to the operation ability and reliability of the plant. Mainly the pre-treatment
plant is targeted by these modifications as well as an upgrading of the generic
instrumentation related to the déminéralisation beds.

As far as the cooling water systems are concerned, the raw service water system
commissioning is progressing slowly following pumps and valves problems in addi-
tion to design change implementation. The recirculating cooling water system
commissioning as been hindered by pumps problems also but is available to meet
load requirements. Cooling water to main pumps in the reactor building is al-
ready in service while the rest of the loops will follow filling of the primary
side of the main heat transport system and moderator system. The condenser
cooling water system has been plagued with poor quality of the as-built equipment
and extensive reworks had to be performed on the pumps and auxiliaries. Correc-
tions have already been made and the system run-up is due at any time now. The
condensate system flushing was performed earlier in 1994 and will be followed by
the feed water flushing in the middle of June. The feed water flushing was
partly delayed by problems related to the raw service water system and to some
problems related with the lubricating system of the pump motor assembly.
The chilled water system went through an extensive redesign following a reliabil-
ity study review. Pre-commissioning is almost completed on the chiller panel
control rewiring. Even pumps have been turned over and commissioned. All out-
standing pressure tests were completed. Flushing of the system is in progress,
some of the pump motors require balancing which is being performed at the present
time.

The heating, ventilation and air conditioning systems have been partly trans-
ferred. Pre-operational checks are in progress on fans and on electrical sup-
plies in the reactor building and turbine building. Generic flaws have been en-
countered on all 39 fans which required balancing and stiffening of the bearing
supports. 10 have already gone through the rework and another 12 will follow in
the next two weeks.
The instrument air system is operational. A total instrument air outage is
planned in the coming days to allow completion of remaining works which will then
be followed by its transfer to operation.
The Heat Transport System and Auxiliaries commissioning is progressing well.
Early turnover strategy of all main motors and their C&I has allow four hours
runs on all motors with good vibrât ion/température results. 10 motors were com-
missioned within a 24 days program. Coordination and control program implemented
last fall to track completion of systems has allowed 6 major system transfers in
April and four auxiliary ones in early June. Pre-operational checks are well ad-
vanced in all systems. Strategic plans to stroke test all NSP motorised valves
prior to fill is under way while packing verification and replacement is going
on. The pressuriser/degasser heaters installation is to start next week while
PHT pump seal assemblies installations are in progress. Feed and Bleed and Pres-
sure and Inventory Control System C&I work for solid mode is also progressing
well. Filling of the system is plan to start early July while hot conditioning
will follow in August.
The moderator system commissioning has had a very good start. The main system
w=-s turned over in April and both main pump motors were run successfully. All
•; re-oi'-erat ional checks are completed as well as the system air hold te&t. Mod-



erator piping, calandria fill and calibration are also in progress. The hydro
test is planned by June 15 followed by pump tests the following week for a period
of three weeks. The moderator collection tank calibration is completed and first
pump run-up is in progress. Moderator purification C&I checks are well under way
and moderator cover gas is following closely. Heavy water fill is planned for
October,
The liquid injection shut-down system test fire and reactivity mechanisms rod
drop tests should be completed by end of July. The heavy water management sys-
tems light water calibration of equipment has started and first delivery of heavy
water is scheduled for August 15.
The emergency core cooling water system motorised valves turned over is presently
being reviewed to allow early verification. A total of 79 snubbers have to be
installed prior to flushing scheduled for August. Full turnover of the system is
planned by end of June.
The fuel handling system commissioning is started and five turnovers are planned
this month. The fuel machine bridges, carriages, cateneries and heavy water
supply as well as the shielding doors are forecast to be turned over in the com-
ing weeks. Work has already started on the power distribution system as well as
on the fuelling machine oil hydraulic system. Pre-operational checks on fuelling
machine #1 and #2 are completed. The fuelling machine cold test facility com-
missioning is completed as well as for the head transportation cart. Work is
also progressing satisfactorily on the start-up instrumentation. Pre-operational
tests continue on modules in instruments chassis. The calandria guide tube in-
spection is in progress. The fuel channel movement test is completed in the
dedicated guide tube.
The Digital Control Computers System commissioning is progressing well and all
software related activities are progressing according to schedule. The shut-down
system no.l is already turned over to commissioning. Cabling and wiring verifi-
cation are ongoing on channels D, E and F. Functional checks have started on the
programmable digital computers (PDC).
As a complement to those activities mentioned previously, commissioning documen-
tation is making good progress. 543 flow sheets have already been produced as
well as most of the commissioning procedures level 2, 3 and 4. A large effort is
still required to complete the operation manuals but progress is made regularly
and target should be met.

Licensing Status

Romanian licensing regulations governing design/operation of power reactor were
written in 1975 and closely resembles the US NRC 10 CFR 50. This is far from
normal licensing on previous CANDU-6 and creates additional constraints that add
nothing to the safety of the plant in addition to create unreasonable challenges
to the Romanian engineering which has no previous experience in such activities.
The regulator has required the safety report to be prepared along the lines of US
Safety Reports following US NRC Regulatory Guide 1.70. Most of the chapters of
the Final Safety Assessment Report (FSAR) have already been issued. The regula-
tor has shown some flexibility in adapting its position to the Canadian approach
but significant and problematic departures still exist. It has also agreed to
use the Canadian Operation Policy and Principles (OPP) method of documentation
for operating limits under the proviso that it will be eventually complemented or
replaced by the US style Technical Specifications approach. Again, this approach
has the negative result of distracting valuable resources without adding to the
safe operation of the plant. Regarding fault tree/event tree analysis, recent
progress were made in shifting the short term emphasis away from an elaborate PSA
approach in favour of the more pragmatic SDM approach.
The issue of authorisation for Canadian/Romanian operators still carries consid-
erable uncertainty. Continuous discussions between the parties show encouraging
signs. Seven particular licensing design changes arising from CANDU-6 operation
feedback are being implemented. Those are: complete coverage for loss of one HTS
pump on both shut-down systems, automation of conditioning of SDS parameters,
containment integrity monitoring system, post-LOCA ECC leakage collection, de-
sign changes to optimise ECC availability, recirculation of the annulus gas and
popt-LOCA trip on HTS pumps.



Training Status

Following an early agreement reached between AAC and the New-Brunswick Power
Commission, 92 Romanians staff from the operation group were trained in Canada at
the Pointe-Lepreau NPP between February 1992 and December 1993 for a total of
1112 man-months. The main core of senior operators spent 18 months there and re-
ceived class room and on-the-job training complemented with full scale simulator
training. This training in a nuclear plant aimed at transmitting the safety cul-
ture required for safe operation. This staff has since joined the commissioning
and operational team at Cernavoda to upgrade their skills. In August of this
year, a new training centre will open at Cernavoda site which will house a full
scale plant simulator supplied by CAE Industries of Montreal. Complementary
training is in progress at site for all operation staff ranging from electrical
qualification to radiation protection in addition to system familiarisation.

Conclusion

Even though Romania's environment whether political, social and economic is going
through major modifications, the Cernavoda project under the management of the
A.E.C.L.-ANSALDO Consortium is progressing well, Several Pre-Operational Safety
Reviews performed by I.A.E.A. have concluded to the high quality of its manage-
ment. The main constraints to a successful finish are still present. Lack of
local currency has caused numerous cash flow problems that have and are still
causing worries to the management of the project. Romanian suppliers and con-
tractors are greatly affected by this even so more due to the fact that most of
them lack proper assets and financial strength. Foreign currency shortages on
the part of RENEL have also hit the project in several ways. The Project has up
to now survived all of those constraints but not without any pain. Many deliver-
ies were delayed and have impacted on the schedule increasing the peak loads
during the construction phase but more so during the present commissioning phase.
The centralisation of decision making that has clogged the project from 1981 to
1989 is making its way back through governmental decrees and through decisions
emitted by RENEL which prevent the proper and fast decision making needed to meet
project requirements. It is imperative that the project management be allowed to
make proper and timely decisions if one can expect the present target of grid
connection in March 1995, NINE MONTHS AHEAD of the contractual target.


