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Abstract 
 

An experimental campaign has been recently performed to collect and test the emissions from plasma and oxyacetylene metal cutting 
processes during the dismantling activities of Caorso’s Nuclear Power Plant. The same plant (Boling Water Reactor, 870 MWe), designed 
and built in the 70s, was fully operating for a short period of time -by 1981 to 1986- being shut down after 1987 Italy’s poll that abrogated 
nuclear power use.  

The campaign is set over no activated materials. The by use contaminated components under the free release level, not yet considering 
radioactivity, are examined. In this paper, the emissions composition and technical parameters such as cutting time and cutting rate vs. 
pipe diameter or plate thickness are reported. The results highlight the kind of trouble that can emerge in the cutting processes, in 
particular focusing on the effects comparison between the two cutting processes and the chemical composition of powders captured by 
filtering the gaseous emission. 
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1. Introduction 
 

The Caorso Nuclear Power Plant (NPP), equipped by a 
Boling Water Reactor (BWR) of almost 870 MWe with a 33% 
efficiency, has been the greatest Italian nuclear facility. The plant, 
after operating properly for almost seven years, was stopped for 
maintenance in 1986, and it has never been made start back, 
following the poll that in 1987 sanctioned Italian exit by nuclear 
power use. Caorso NPP, by now, keeps most side of Italian 
nuclear radwaste. Dismantling activities of the same facility 
started in 1999, with a progressive acceleration in the last years, 
and the “green field” conditions for the site are forecast in 2017. 
The plant was not conceived and built taking into account a final 
decommissioning process. All the operations concerning 
dismantling and cutting procedures, therefore, can be rather 
troublesome. They due not only to the nuclear contaminated 
materials, but also to the reduced manoeuvrability, the narrow 
and inadequately lighted places and, sometimes, to the difficulty 
in obtaining and keeping a satisfactory air circulation in site 
where the dismantlement features are operating. The 
decommissioning campaign has started removing components 
and materials in the Turbine Building, because the plant is a 
BWR and so the coolant, obviously water, goes to the turbines 
directly after the in core channels exposition. Radioisotopes, 
carried to the plant and even toward turbines by the coolant, leave 
some contamination by deposition on piping inner surface and 
plant components. The specific contamination, especially inside 
the Reactor Building, is still considerable, and it can even reach 
values higher then thousands of Bq/g, due to the neutron 
activation of materials. The radiation level inside the Turbine 
Building, on the other hand, is relatively low. The greater part of 

the materials to be removed inside there, in fact, is by now under 
the free release level (1 Bq/cm2), with reference to the superficial 
contamination, even without any decontamination process. 

A main inconvenience of a delayed dismantlement is that the 
workers will be unfamiliar with the facility and will have to rely 
on the insufficient archival records for structural and engineering 
details. Dismantlement shall involve metal components 
segmentations and removal by adopting in situ adequate devices, 
and a range of health exposures can be postulated for workers 
engaged in metal cutting procedures. The inhalation is expected 
to be the main form of exposure in the case of material 
superficially contaminated. Thermal cutting processes based on 
two options - plasma torch and oxyacetylene device -have been 
evaluated, with the main aim to critically examine the technical 
processes in view of optimising the working procedures. First of 
all a testing campaign to analyse emissions and very small 
powders in the cutting hall has been settled [1-4].  

 
 

2. Materials and procedures 
 
The structural material is carbon steel with different 

superficial treatments. No stainless steel in piping and servicing 
for Turbine Building systems has been used. The full series of 
“simulacres” (nickname for metallic pieces from Caorso NPP 
used in this campaign) and the number of samples adopted for the 
cutting tests are reported in Table 1. 

Tubes and plates subjected to the cutting process were, as 
much as possible, representative of the typology of fittings or 
simple components that are mounted individually, or assembled 
with other elements in the plant. 
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Table 1 
Simulacres and number of samples 

N. Simulacres form/size/position in experimental investigations Cutting procedures and samples 

1. Piping spolls, 4”, Schedule 40S, thickness 7 mm, external diameter 
115 mm, placed in horizontal axis position a) A1 oxyacetylene cutting (3 samples) 

2. Piping spools, 10”, Schedule 60, thickness 12 mm, external 
diameter 270 mm, placed in horizontal axis position 

a) B1 oxyacetylene cutting (3 samples) 
b) B2 plasma cutting (3 samples) 

3. Piping spools, 6”, Schedule 60,  thickness 7 mm, external diameter 
168 mm, placed in vertical axis position a) C1 plasma cutting (3 samples) 

4. 
Piping spools, 24”/30”,  Schedule 40XS/30, thicknesses 20/18 mm, 
external diameters 610/775 mm, placed in horizontal axis position 

 

a) D1 two spools, oxyacetylene cutting (2 samples for 30” 
and 1 sample for 24”) 

b) D2 two spools, plasma cutting (1 sample for 30” spool 
and 2 samples for 24” spool) 

5. 
One thin steel plate, thickness 20 mm, one thick steel plate, 

thickness 40 mm, and two flanges, thickness 22 mm, diameter 
626 mm 

a) E1 plates, oxyacetylene cutting (2 sample for thin plate, 
1 sample for thick plate) 

b) E2 flanges, plasma cutting (3 samples) 
 

The pipes were preliminarily leaned on stands. Their bases 
were positioned on a rectangular plate having fold up edges in 
order to collect any slag generated by the experimental 
simulation. The cutting processes have been performed in a hall 
having a total volume of 1,750 m3. The customer obligatory 
prescriptions to be applied during the campaign are: 

 
- hot cutting manually operated by oxyacetylene device 

and plasma torch; 
- ventilation capacity corresponding to one substitution 

per hour of cutting room total volume, with the aim to 
respect the ventilation conditions existing in the 
Turbine Building; 

- adoption of the same torches as during the cutting in 
nuclear plant dismantlement; 

- ferritic steel (Carbon Steel) as structural material; 
- simulacres of different shape and thickness (tubes, 

plates and flanges) from piping of main steam line or 
secondary cooling system or vacuum condenser 
servicing, all placed in the Turbine Building; 

- structural steel contamination by oxides or other 
chemical products deposited on internal surfaces, if any; 

- protective paints coats of various composition applied 
on the simulacre outside surfaces, if any; 

- high quality chemical/physical analysis of the dust 
captured to air/fumes suspension during the cutting 
procedures, carried out by authorised labs possibly 
placed in the same location of the cutting room; 

 
The identification of aerosols and their aggregates 

before/after the HEPA filter by electronic microscope shall not be 
discussed in this paper. No particular specifications exist for the 
cutting room, which has to correspond, in principal, to ventilation 
conditions existing in the hall located under turbine building 
operating floor. Workers possess the necessary qualification with 
respect to the cutting technical specifications elaborated by 
DIENCA-LINSEI before starting the campaign. 

Following the cutting procedure, the pipes have been severed 
transversally, obtaining rings or circular segments having a width 
usually reduced. The aim of such procedure is to obtain available 
material for all the samplings necessary to characterize the 
dismantlement phases, and to follow the typical dismantling 
instructions of a nuclear/traditional plant. The destroying of 
a plate, instead, is obtained by cutting into quite narrow strips 
along their shortest side. A 760 mm side has been considered as 
a reference length, in this sense, and has been adopted also for the 
chronometric determination of the plates cutting. 

 
3. Results, discussion and conclusions 
 
3.1 Elementary composition of the dusts   
 

The average data of the sampling performed during the 
different simulacres cutting procedures, referred to the staff and 
to the internal/external environment, are reported in Table 2. 
Such table gives synthetic information of the chemical 
composition of the dusts, and it is based on the search of a narrow 
number of elements (Mn, Ni, Ca, Cu, Pb, and Cr) and of mixtures 
(dusts, NOx, V. O. S. or volatile organic substances). Some 
elements as Ca and Cu have been added after the setting tests, 
replacing the hexavalent Cr that is always present in traces. In the 
same table the total Cr values have not been reported, never 
reaching meaningful levels, to the peer of the V. O. S. The 
numbers, inserted in the table’s columns correspond to the 
arithmetic average of the three samplings. Being these in a 
reduced quantity, they cannot obviously be excluded, neither the 
maximum values, neither those least. 

In certain cases, a sampling can weigh enormously on the 
resultant average or some chemical element could be extremely 
relevant. Such is the case of the Zn and the Pb for the E1 
simulacre. Two plates have been considered under such code, of 
which only one has had two samplings during the cutting 
operations. The difference is caused by surface conditions, which 
are not uniform. For the Pb in the D1 simulacre, the discrepancy 
of the measures is probably due to a not constant superficial 
treatment, at least under the actual conditions of the specimen. 
For the Ca of the C1 simulacre, the justification is found in a not 
uniform deposition on the inside surface. Analogous 
considerations can be assumed for the Ca of the D2 simulacre 
that is constituted, in reality, by two spools of different thickness 
(diameters 24" and 30") and of different surface conditions. For 
the Nitrogen oxides by cutting the D2 simulacre, the difference of 
values is due to a greater duration of cut during the sampling 
period. 
 

With reference to the Table 2, apart from A and C simulacres, 
all the others are subjected to the two cutting methods. Just for 
these last ones and concerning the plasma cutting, because of the 
most elevated produced temperatures, the quantities of elements, 
in the metallic powders dragged by the smokes, are greater. Such 
quantities, for all the simulacres, are around double or also very 
superior (even seven times for Mn in D2 in comparison to D1) of 
those obtained with the oxyacetylene cutting, with some 
exceptions in which the situation overturns. This way happens in 
the 24"-30" spools for Cu and Pb and in the plates for Zn, Cu and, 
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above all, for Pb. This would let suppose that in the surface 
treatment of the 10" pipe there is also Zn, as the Pb in that of the 
24"/30" spools and, in some measure, Zn, Cu and Pb for the plain 
plates. Such discrepancy could be justified with the high 
temperatures reached with the plasma cutting. This can vaporise 
chemical elements which can be found in limited percentages in 
the powders. 

No anomalies are signalled for the powder’s concentrations. 
All the powders quantities produced with the plasma cutting are 
greater (from 2 to 5 times) of those obtained by oxyacetylene 
cutting.  

Concerning the oxyacetylene cutting processes, the powders 
content growths, passing from 4" pipe to 10" one and then to 
the large spools and the plates. The same behaviour is 
approximately found regarding the plasma cutting, also if not 
growing with the diameter. The lowest value, in fact, is reached 
in sectioning the 10" pipe, followed by the 6" pipe (because of 
the fouling on inside surfaces, and of the antioxidation 
treatment of the external surface), by the great spools and, 
finally, by the dismantling of the manhole flanges. 

The minimum values are reached by 4" pipe, being this 
virgin (or not used in the plant) and subjected to oxidation 
being exposed to natural environmental agents. The maximum 
values are pertinent, instead, or to the pipe carrying the 
incondensable and listed with C1 (Mn, Ni, Cu and, above all, 
NOx), or to the plates (for Zn). The external surface, for both, 
was also submitted to some chemical passivation. 

 
In the Table 2 (first/second part) are listed among the 

various test examinations the composition data regarding the 
powder collected by personnel filter (Pers. P1), by internal 
environment filter during the first session of tube (A1) 
dismantling and by internal/external environmental filters 
during the oxyacetylene cutting session. The variability of the 
flow rate, drawn in by the fan (around 800 mc/h, as it reported 
in the last column of Table 2) installed downstream the HEPA 
type absolute filtering system, is determined by the spatial 
configuration of the pipe layout carrying the suction point and 
placed upstream the sampling chimney. To suit the fumes 
intake for the specimen under cut, the spatial configuration can 
vary by modifying the number of curves, also staying constant 
either the flexible pipe length or its diameter. 
 

3.2 Residual slag, cutting times and rates 
 

Several rings (86) have been cut in 4” pipe, having a total 
length of 3,105.5 cm (3.14 x 11.5 cm x 86). Three samplings every 
half hour have been performed, and a medium speed of 
34.5 cm/min was estimated, dividing the total length by 90 min. 
Measuring the time to obtain one ring in 1'32", the real rate 
becomes 23.6 cm/min (3.14 x 11.5 cm / 92" = 0.368 cm/sec). Such 
a value should be greater than that of the mediate rate, because 
during the derivation period of the gaseous suspension the cut 
should be stopped to handle all the connected duties - also frequent 
- with the procedure (rotation of the simulacre, feed of the 
specimen on the easels, possible shift of the same specimen, etc.).  

Similar considerations are valid for the simulacres of greater 
dimension. For pipes of relatively small diameter, the measured 
times in the single cut could be also superior in comparison to those 
mediate. While the dissection proceeds, in fact, the part that must 
be removed tilts toward the outside, allowing the worker to 
continue the cut, so operating from the inside surface. The cut 
stoppage for turning the simulacre and attaching - immediately 
after having reached the opposite point to that of beginning - the 
following dissection, in such way, can be avoided. A single cut 
allows proceeding with greater precision to get a ring of constant 
width (also to correctly determine the cut length). A slightly greater 
duration, consequently, could be measured. 

The 10" pipe has been studied in two ways. Rings (21) have 
been sectioned by oxyacetylene device, and the total cutting length 
was 1,780.4 cm (3.14 x 27 cm x 21), getting a medium cutting 
speed on the 90' total sampling time equal to 19.8 cm/min. By 
directly detecting (at least, in the continuous cut of one ring) the 
sectioning time, that is equal to 3'53", the real rate becomes 21.8 
cm/min (3.14 x 27 cm / 233" = 0.364 cm/sec). The rates - deduced 
for a pipe thicker of 1.7 times in comparison to the 4" pipe 
thickness - are not modified in meaningful way. 

The number of dissections by plasma torch of 10" pipe  has 
been lower, 14 rings having been sectioned for a cutting length of 
1,187 cm (3.14 x 27 cm x 14), with a cutting rate of 13.2 cm/min 
mediate around 90 min, that are definitely low values (around the 
66% in comparison with oxyacetylene cutting). 

Considering Fig.1, in which the cutting rates and ring numbers 
are listed, the rate value for the 10" pipe - sheared by plasma – is, 
indeed, out of the actual characteristic and of that theoretical. 

Table 2 
Average data of the sampling performed during two cutting procedures of simulacres made of ferritic steel 

Powders Mn Ni Zn Simulacre/ 
Test code mg/Nmc g/h mg/Nmc g/h mg/Nmc g/h mg/Nmc g/h 
oxyac., A1 7.90 6.99 0.012 0.011 0.009 0.009 0.034 0.030 
oxyac., B1 28.50 22.00 0.045 0.033 0.011 0.010 3.641 2.815 
oxyac., D1 35.00 27.20 0.047 0.036 0.021 0.013 0.162 0.126 
oxyac., E1 37.40 28.90 0.059 0.043 0.017 0.013 3.685 2.849 

oxyac./plasma, 
Pers. P1 5.60 - 0.023 - n.d.t. - 0.015 - 

oxyac./plasma, 
Environ. A1 2.80 - 0.010 - 0.003 - 0.362 - 

plasma, B2 62.93 55.25 0.090 0.080 0.019 0.013 0.034 0.033 
plasma, C1 185.00 148.00 0.683 0.550 0.050 0.040 0.888 0.711 
plasma, D2 186.40 149.10 0.343 0.276 0.045 0.036 0.910 0.720 
plasma, E2 207.90 166.30 0.546 0.436 0.018 0.016 0.916 0.733 

oxyac., internal  
environment 4.40 - 0.011 - 0.005 - 0.496 - 

oxyac.,external.  
environment 0.10 - 0.001 - n.d.t. - 0.253 - 
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Ca Cu Nox Pb Flowrate Simulacre/ 
Test code mg/Nmc g/h mg/Nmc g/h mg/Nmc g/h mg/Nmc g/h Nmc/h 
oxyac., A1 - - - - 4.99 4.39 n.d.t. n.d.t. 878 
oxyac., B1 0.573 0.446 0.279 0.213 20.53 15.87 0.326 0.253 773 
oxyac., D1 0.264 0.206 0.211 0.206 33.26 25.71 1.697 1.310 773 
oxyac., E1 0.689 0.530 0.151 0.120 30.08 23.80 2.751 2.130 773 

oxyac./plasma, 
Pers. P1 - - - - n. d. t. - 0.260 - - 

oxyac./plasma, 
environment 

A1 
- - - - n. d. t. - 0.059 - - 

plasma, B2 - - - - 40.37 35.45 1.316 1.156 878 
plasma, C1 6.080 4.863 0.409 0.330 340.10 272.09 n.d.t. n.d.t. 800 
plasma, D2 1.062 0.850 0.023 0.016 89.16 71.33 n.d.t. n.d.t. 800 
plasma, E2 2.205 1.763 0.058 0.046 101.30 81.02 n.d.t. n.d.t. 800 

oxyac., internal 
environment. 0.562 - 0.067 - n.d.t. - 0.307 - - 

oxyac.,external.  
environment 1.483 - 0.001 - n.d.t. - 0.003 - - 

n.d.t. = not detectable trace 
 

 
Fig. 1. Cutting rate and cuts number vs. pipes simulacres 
thickness. The sampling time is 30 min 
 

The motivations of such discrepancy are the environmental 
conditions. The emissions have been of such intensity to visibly 
slow down the procedure and to clearly produce a total cutting 
length inferior to that estimated. 

The 6" pipe has been cut exclusively by plasma. The rings (in 
number of 43) have been obtained, corresponding to 2,268.4 cm 
(3.14 x 16.8 cm x 43) of circumference section with a cutting rate 
equal to 25.2 cm/min, mediated on the total measure time of 
90 min. Such a value is certainly elevated, that needs of some 
comment. The piece has been slinged and fixed to the overhead 
crane hook in order to stay with the axle in vertical. The suction 
point has been fixed on the high extremity. The suction has been 
particularly effective, also exploiting the chimney effect produced 
by the pipe and leaving the cutting extremity, that is that inferior, 
particularly free from emissions and easy for the manual 
operations. The difficulty for the operator (to the view, to the 
respiration, etc.), besides, was smaller due to the smaller warm 
emissions, which have been lost in the cut environment.  

The plates have been cut exclusively by oxyacetylene. With 
the thick plate (40 mm), 325 cm of cuts have been produced in 30 
min with a mean cutting speed of 10.8 cm/min. The rate has been 
also evaluated for this plate, measuring on a 760 mm line length  

 
the relative intervention time (5'45") for a consequent rate of 
13.2 cm/min. With the preceding rate, the reference line run time 
is 7.03 min, equal to 7 min 2 sec. 

For the thin plate (thickness 20 mm) the total length cut is 
1,144 cm in 60 min, with an average rate of 19 cm/min. The rate 
lowers increasing the thickness, as it is reasonably expected. The 
mass of material that must be removed in an enough thick plate, 
in fact, grows in the ratio of the thicknesses (40/20) at a parity of 
length, and the cutting rate should be reduced following the same 
ratio. The measured value is superior only of a 22% in 
comparison to that mediated. Similarly results to be the time for 
the adjustment operations of the piece to the correct cut position. 
 

On the 24" and 30" spools it was not proceeded to an 
analytical evaluation with ad hoc measurements of lengths and 
cutting rates, because of the derived cut residues forms. Such 
residues were particularly chopped due to the cut procedure on a 
surface having a radius of curvature significantly superior to that 
of the pipes previously considered. Consequently, a certain 
evaluation of the total cut length and of the duration in sectioning 
rings was difficult, owing the operator to stop and to restart the 
torch various times.  

The same uncertainty has been found in estimating the 
incision width. The chopping of the cuts hampered to determine a 
correct dimension also of the incision width in the piece wall. 
Such effect is also reflected on the other quantities.  

This phase of the campaign demonstrate, however, its 
validity. This kind of information serves for the examination of 
the produced emissions, for the influence on the atmosphere of 
the cut environment and for the correctness of the cutting 
procedure that, being in any case mixed, it is very useful for the 
comparison indications.   

The tests on 30" and 24" simulacres has applied the same 
dissection procedures, and an equal cutting rate was indicatively 
considered for the same simulacres.  

Either the 30" spool (two samplings) or the 24" spool (one 
sampling) has been examined in the D1 oxyacetylene cutting test. 
The cutting length has to be firstly determined, that is deduced by 
the reconstruction of the simulacres edge through the different little 
tiles picked up during the three samplings. The so read length is of 
1,245 cm. This value could be divided, following a preliminary 
hypothesis, in proportional way with the samplings durations, also 
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because the material is the same and the thicknesses are very 
similar (18 mm for the 30" spool, 20 mm for that 24") and such to 
allow substantially equal cutting rates, employing also the same 
kind of hot sectioning. The cutting rate is 14.7 cm/min (1,326 
cm/90 min), while the cutting time becomes 16 min 33 sec (3.14 x 
77.5 cm/14.7 cm/min) for the 30" spool and 13 min 2 sec (3.14 x 
61 cm /14.7 cm/min) for the 24" spool. 

The same considerations are valid for the D2 plasma cutting 
test, obtaining the same cutting rate of 13.8 cm/min. The duration 
of one ring section for the 24"spool is 13 min 52 sec (3.14 x 
61 cm/13.8 cm/min) while the same for the 30" spool is slightly 
greater, 17 min 38 sec (3.14 x 77.5 cm/13.8 cm/min). 

Concerning the two flanges (the last case), the cutting length 
is 2,388 cm, and the obtained cutting rate  mediated on the 
sampling period and for the 90 min test, is equal to 26.6 cm/min, 
representing a rather high value. The operation was facilitated by 
the perfectly plain and smooth surface of the piece and by its 
ability in staying on the easels. All these positive factors, besides 
the adoption of the plasma cutting, allowed getting a meaningful 
result that is also read in the cutting time, equal to 2 min 51 sec 
(76 cm/26.6 cm /min). 

Concerning the pieces having standard length (76 cm) and cut 
out in the flanges -the only plain simulacre submitted to plasma 
cutting-, for conformity with the cutting rate the number of strips 
sheared from the simulacre is higher if the dissection is 
performed by plasma cutting instead than oxyacetylene cutting. 
Only two values appear in the diagram for the oxyacetylene 
cutting and, even, one only for the plasma cutting (see Fig.2), due 
to the small number of samples.  

 
Fig. 2. Cutting rate and cuts number vs. pipes diameter. The 
sampling time is 30 min 
 

The outline is rectilinear, due to the smallness of the whole 
data obtained in the campaign.  

The thickness in Fig. 1 diagrams is related to the pipe 
diameters, as shown in Table 3. The cutting rate, in that case, is 
slightly greater with the oxyacetylene cutting than with the 
plasma torch, and this concerns also the number of the sections in 
a sampling period.  

The only reference quantity, in the plate’s case, is the 
thickness. The cutting rate is higher with the plasma cutting, in 
comparison to the oxyacetylene cutting, related to the same 
thickness. The behaviour of cuts number for sampling period 
(30 min) vs. diameter is not very different. The quantity of rings 
(obtained from the simulacre) is greater operating by 
oxyacetylene cutting instead than plasma cutting. The same 
conclusion is valid also relating such number with the thickness. 

The cutting rate represents a decisive quantity to evaluate 
the operating times on a piece (see Table 4). The main factors 
must be considered, also, that cooperate to limit or to improve 
the same quantity. 

Greater it is the thickness, smaller it will be the forward rate 
(Fig.1). The same consideration is valid for physical-
mechanical characteristics of the structural material. The 
geometric complexity of the piece, its position in the plant, the 
accessibility, the superficial contamination/oxidation, the 
ability/qualification of the operator and other details cannot be 
neglected. 
 

The cut of a 4" pipe, for instance, requires 2.4 min if the 
constitutive material is austenitic stainless steel, and 1.6 min in 
the case of carbon steel. The necessary time to transversally cut 
a 4" pipe is approximately the double of that required for a 2" 
pipe of the same material. 

The great influence due to the numerous conditioning 
causes, makes just to inadequately hold meaningful an 
investigation on such quantity, that reaches to evaluations of 
general order, besides those obvious already underlined. 
Another element, confirming the fallacy to deepen and to assess 
through the times the cutting operations, is also in the same 
manoeuvre technology. Considering, for instance, the most 
usual and diffused mechanical cut process with saw (circular, 
disk, etc.), the strength that is practiced by the operator on the 
utensil or influences the production of aerosol. The generated 
gaseous quantities are reduced - as the blades start to penetrate 
in the material -, that is found in the field of the breathable 
particles. 

This could be due to the fact that the device tends to pull 
away the material and the cutting rate is limited from the 
quantity of material vaporized for unity of volume. 

A certain influence could appear, in the case of heat cutting, 
with some technological parameters such as the cutting device 
inclination, the continuity of application of the torch, the 
operator ability, etc., but perhaps in less evident measure that in 
the mechanical dismantlement. So much is true that it could be 
thought that the production rate of the aerosols should be 
constant and the particles distribution should not suffer 
significant differences by varying the geometric-structural 
parameters of the piece, firstly the thickness.  

 
Fig. 3. Cutting rate and cuts number vs. flat plate’s simulacres 
thickness. The sampling time is 30 min 
 

A last consideration is that the plasma cutting should allow 
higher cutting rate in comparison to those obtained by oxy-
acetylene.
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Table 3 
Legend referred to Fig.1 and Fig.2 

Thickness (mm) Diameter (inch) Cutting rate 
(oxyacet.) 

Cutting rate 
(plasma) 

Cuts number 
(30 min.- oxyacet.) 

Cuts number 
(30 min.- plasma) 

7 4” 34.5 - 28.3 - 
7 6” - 25.2 - 11 

12 10” 19.8 13.2 7 4.7 
20 24” 14.7 13.8 2.3 2.1 
18 30” 14.7 13.8 1.8 1.7 

 
Table 4 
Parameters reffered to cutting time and rate 

Simulacre Test code and 
cutting type No. of cuts Cuts total length (6) 

(min – sec) 
A real cut time(1) 

(min – sec) 

A medium cut 
time (2)  

(min – sec) 

Real cut rate (1) 

cm/min) 

Medium cut 
rate (2) 

(cm/min) 
4” pipe A1, oxyacet. 86 31,055 1’ 32” 1’ 03” 23.6 34.5 

10” pipe B1, oxyacet. 21 17,805 3’ 53” 4’ 17” 21.8 19.8 
thin plate E1, oxyacet. 15 (5) 11,440 - 4’ 00” (3) -13.2 (3) 19.0 
thick plate E1, oxyacet. 4.26 (5) 3,250 5’ 45” (3) 7’ 02” (3) - 10.8 
24” spool D1, oxyacet. 2.3 4,420 - 13’ 02” - 14.7 
30” spool D1, oxyacet. 3.63 8,840 - 16’ 33” - 14.7 
10” pipe B2, plasma 14 11,870 - 6’ 25” - 13.2 
6” pipe C1, plasma 43 22,684 - 2’ 05” - 25.2 (4) 
flanges E2, plasma 5.1 23,880 - 2’ 51” (3) - 26.6 (3) 

24” spool D2, plasma 4.33 8,300 - 13’ 52” - 13.8 
30” spool D2, plasma 1.7 4,150 - 17’ 38” - 13.8 

 
Notes. (1) Measured value on a cut. (2) Obtained value dividing the sampling time for the cuts produced in such time. (3) Reported quantity 
to the cutting length of 760 mm of plate. (4) Simulacre cut with the axle in vertical. (5) The cuts number must be replaced with the ratio of 
the total cuts length to the reference length of 760 mm. (6) The calculation of the pipes circumferences is made on the base of the external 
diameter. 
 

In the three pipeline simulacres, in which both processes 
have been adopted, best performances are noticed with the 
oxyacetylene device than with the plasma torch, varying the 
thickness (Fig. 1) and the diameter (Fig. 2). Such performances 
tend to be reduced in the case of great diameters/thicknesses, 
and it happens for pieces that have approximately the same 
thickness as the 24"/30" spools (of thickness respectively 20/18 
mm). 

In the plates, the available data allow only partial 
considerations. The oxyacetylene device seems to develop 
smaller rates in comparison to the plasma cutting (Fig. 3) also 
varying the thickness. 

The maximum rate with the plasma cutting is reached in 
sectioning the flanges of the E2 simulacre (26.6 cm/min), and it 
with the oxyacetylene device in that of the 4" pipe simulacre 
(34.5 cm/min). 

The plasma torch process is also rather sensitive to the 
general conditions, as the piece form, its geometrical sizes, the 
structural material, the products employed for coating the 
surface, the use contamination of internal surface, etc. Finally, 
it is not always insofar easy to give certain indications 
considering only the diameter and the thickness. Apart the 
effects on the cut environment, the superiority of the plasma 

cutting cannot be declared exclusively minding the torch 
forward rate on the piece surface. It would be, in fact, some 
hazardous and too semplificative. 
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