Presentation on the application of concrete sawing & drilling techniques in the construction/reconstruction projects carried out at nuclear plants 

ZAO“OLVEX” has a 15-year track record of using most advanced concrete sawing & drilling techniques in construction/reconstruction projects at sites of different profile. Being the leader in application of concrete sawing & drilling techniques in Russia, OLVEX boasts a big staff of highly-trained specialists counting 250 operators and vast feet of concrete cutting machinery, which these days includes some 80 wall saws and 100 drilling rigs. The company’s mobility provided by a proliferated network of branches and subsidiaries ensures OLVEX ability to solve any concrete sawing task to deadlines set by specifiers inside and outside the Russian Federation. 

OLVEX reached every corner of our vast country - Murmansk, Polyarnye Zori, St.Petersburg, Sosnovy Bor, Kursk, Kurchatov, Voronezh, Novovoronezh,Udomlya, Volgodonsk, Novokuznetsk, Surgut, Krasnodar – one cannot find a spot on Russia’s map, where OLVEX did not successfully complete a concrete sawing project. 

Our core business on which I would like to dwell now is concrete sawing and drilling with diamond tools. Among all the materials known to the construction industry, concrete enjoys a very special place. In terms of importance and usability, it certainly tops the bill of the materials available to builders. Being a very strong material itself, it is further reinforced by various aggregates, additives and steel rebars. So, once concrete has cured, it gets very hard to process.    

If the process of reconstruction implies drilling holes for engineering lines, cutting or dismantling a part of reinforced concrete structures, using conventional removal techniques such as explosion and impact technologies to solve these tasks will inevitably entail a series of various problems.

All these conventional methods have a number of serious disadvantages:

-time-consuming;

-labor- intensive;

-uncontrollability;

-extensive patchwork required afterwards;

-extremely dusty;

-slackening of bordering layer of concrete;

-creating fractures and residual stress in concrete structures due to high impact vibration, deteriorating adhesion between concrete and rebar;

-extremely noisy;

-extra metal cutting equipment required;

-a lot of debris;

-negative influence on human health and environment;

These techniques are off-limits on sites where structural integrity of remaining structures is required.
The technique of diamond cutting/drilling makes it possible to cut concrete quickly, without noise, vibration and debris. Rebars and embedded parts in concrete constructions pose no obstacle to operators. They can be easily cut with diamond tools. Dust generated during operation is removed with water, which cools the diamond tool at the same time, and is collected with special contrivances.

The structure to be cut is wrapped with a diamond wire which is threaded through pre-drilled holes forming an endless loop. So we have a tool which enables us to solve any concrete cutting tasks. The only thing the specifier has to do is to formulate the task: either cutting of openings of different sizes or dismantling of structures into blocks of a certain weight.

Drilling rigs and drill bits enable us to drill holes of 12mm to 1200mm in diameter and wire saws –up to several meters.

Due to the possibility to lengthen drill bits the depth of drilling can reach several meters. Drilling can be done at different angles. Depending on job type and complexity drill rigs with electric drive or hydraulic drive can be applied.

Diamond drilling technique allows us to tackle any problem such as replacement of old anchor bolts for new ones in existing foundations, drilling for engineering lines and pressure-sealed holes.

ZAO “Olvex” has performed concrete cutting/drilling jobs at the following plants of concern “Rosenergoatom”: Kalinin NPP, Kola NPP, Kursk NPP, Leningrad NPP, Novovoronezh NPP, Volgodonsk (Rostov) NPP, Balakov NPP.
Diamond sawing & coring techniques have a number of benefits for specifiers: 

- they are fast so the specifiers can substantially cut back on downtime;

- vibration free;

- no microfractures;

- precise clean cuts which  require no further finish.
Small size and portability of concrete cutting equipment enables its assembling and installment in limited access and space-constrained areas. A remote operation option allows the operator to run the machine at a safe distance from the operating spot. Diamond sawing can be carried out under the water, at big heights and under difficult weather conditions, with temperature range -50ºС to +50ºС.

Such equipment as wall saws, wire saws and drilling rigs find application generally in time of reconstruction of nuclear power facilities. Wall saws allow making cuts to a depth of up to 810 mm with blade diameter of up to 2000 mm.

Wall saws are applied basically for cutting of openings, chasing and breaking up of floors made from cast-in-situ reinforced concrete, or during demolition of structures with thickness of removable pieces of not more than 810 mm. 

But the most usable technique is wire sawing. The size of a structure being cut in wall sawing is practically unlimited. The wire sawing techniques is very effective for demolition of large-sized foundations and reinforced concrete structures with wall thickness of more than 500 mm.

The structure to be cut is wrapped with a diamond wire which is threaded through pre-drilled holes forming an endless loop. So we have a tool which enables us to solve any concrete cutting tasks. The only thing the specifier has to do is to formulate the task: either cutting of openings of different sizes or dismantling of structures into blocks of a certain weight. 
Drilling rigs and diamond-tipped drill bits enable us to drill holes of 12mm to 1200mm in diameter and wire saws–up to several meters.

Due to the possibility to lengthen drill bits the depth of drilling can reach several meters. Drilling can be done at different angles. Depending on job type and complexity drill rigs with electric drive or hydraulic drive can be applied.

Diamond drilling technique allows us to tackle any problem such as replacement of old anchor bolts for new ones in existing foundations, drilling for engineering lines and pressure-sealed holes.

ZAO “Olvex” has performed concrete cutting/drilling jobs at the following plants of concern “Rosenergoatom”: Kalinin NPP, Kola NPP, Kursk NPP, Leningrad NPP, Novovoronezh NPP, Volgodonsk (Rostov) NPP, Balakov NPP.

Here are some short case studies of performed jobs 

Kalinin NPP
Olvex team was an integral part of reconstruction project of power-generating unit No 3 at Kalinin NPP, which had been mothballed for nearly 10 years.

Over 3 years, diamond sawing and drilling jobs have been performed on the following premises of unit No 3: reactor hall, building for preparation of heat transfer liquids, pump house, backup diesel station and building for preparation of chemical agents. In total, during work on constructed power generating unit of the plant, Olvex operators have cored over 60 thousand holes, and sawed some 15,000 m2.

The efficient performance of cutting & drilling jobs enabled installation companies to begin the installation work ahead of schedule.

In October 2007 a foundation slab was demolished using concrete cutting techniques in deaerator bay of the main building of the power-generating unit No 4 of Kalinin NPP. At the moment, the preparation works for implementation of the project of dismantling of cooling water pipes (feed pump pipework) laid in the in-situ reinforced concrete structures, generator circulation cooling circuit and suction lift pumps in the volume of about 1,300 m3, are being carried out.

Kola and Novovoronezh NPP 

During reconstruction aimed to prolong the lifespan of the first and second power-generating units of Kola NPP and the third and fourth power-generating units of Novovoronezh NPP, it was necessary to effect replacement of explosion vents with jet condensers; for this purpose it was required to cut out some 300 m3 of reinforced concrete at each power-generating unit together with explosion vent sleeves. The major constraints on this job were: limited access, high temperature (over 40 Cº) and heightened radiation levels, plus, it was necessary to provide almost sterile conditions. For this purpose the premises of explosion vents was separated from the steam generator box by special screen, and the water with emulsion generated in the time of cutting was drained through specially made trays to sedimentation tanks, whence the water was drained, and the deposit of concrete emulsion was recycled.

The concrete was separated into 2-2.5 t blocks, which were taken out through specially cut out transport openings in the floor structures to reactor hall, whence they were removed after their check for contamination.

It took operators 30 days to complete the job at each unit.

Olvex took part in the construction of the first plant for treatment of liquid radioactive waste in Russia, where they cored over 1,500 holes and cut some 120 openings in reinforced concrete structures of Kola NPP for laying of engineering lines and air ducts.
Leningrad NPP
The upgrade program of power-generating unit 1 called for cutting 3 openings measuring 600x400 mm in a 1700 mm thick wall of the reactor hall. The wall was reinforced with reinforcing grid, 32 mm in diameter. The sawing job was done on a platform measuring 2 by 3.5 m specially erected for this purpose at a height of about 4 m in the hall near the reactor.

Concrete blocks were pulled out of the wall with a hoist and taken away for landfill. 

The customer also set a task to make three new openings in a nuclear waste storage providing for a smooth filling of its bays. It was vital to keep the integrity of reinforced concrete structures when doing the cutting so that no leakage of nuclear waste could occur. The other restraint on this job was not to let water get into the nuclear waste storage. The openings measuring 800x800 mm were made in the 800 mm thick slab.

Novovoronezh NPP
Approximately 1600 holes of 16, 22 and 28 mm in diameter were drilled to a depth of 100 to 140 mm for pipe lines and engineering lines of emergency water supply system. Some 500 holes of 50 to 600 mm in diameter and 400 to 2,000 mm long were cored for pipe lines.

In instruments rooms four openings measuring 700 by 400 mm and 700 by 700 mm were wire sawed in 1,050-1,700 mm thick reinforced walls so that power boxes could be installed in there.

In 2005-2007, within the framework of upgrade of the bays for nuclear waste storage for spent nuclear fuel, concrete cutting jobs were performed in free-standing storage for spent nuclear fuel No5.

Many cutting & drilling jobs were performed on the following premises of the plant: backup diesel station, pumphouse, pump station of foam fire-fighting, turbine island and others.
Volgodonsk (Rostov) NPP    
A company’s division has been operating at Rostov NPP on a permanent basis since 2005, where it takes part in the construction of power-generating unit No2. Over 3 years, concrete sawing & drilling jobs were completed on the following premises of the unit: reactor hall, building for preparation of heat transfer liquids and storage for solid nuclear waste. 
Over the period, OLVEX has cored more than 2,500 holes and made openings with a total area of some 400 m2. 

For the entire period of Olvex operation at nuclear plants, its personnel sawed about 50,000 square meters and drilled some 100,000 meters of reinforced concrete.
In conclusion, I would like to point out that the concrete cutting techniques remain in high demand. The techniques conform to both Russian and international quality standards. They allow specifiers to substantially cut down on downtime that has a significant economic effect. ZAO”OLVEX” welcomes the specifiers to present us with difficult and exciting tasks to solve.        
