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Foreword
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Pipe lines for vapour and hot water - Technical requirement

1 Scope of application

This standard stipulates technical requirements in design, make and erection of
metal pipe lines for vapour and hot water (shortly called pipe lines) with the
working pressure > 0.07 MPa, temperature over 115°C as well as portions of pipe
lines such as pressure reducers, heat reducers, the collecting pipe.

This standard is not applied to pipes in boilers, pipes in locomotives, ones in
ships and by-water means, heat exit and exhaust pipes, vapour pipes in steam
turbines, ones in the atomic power plant and in the nuclear reactor. This standard
is neither applied to pipesdevell with the external diameter < 51 mm and the
others with the external diameter < 76 mm.

2. The quoted standard

TCUN 6008 1995 Pressure devices-Welds-Technical requirement and
Inspection method

3. General provisions

3.4 Subject to the working solvent, pipe lines are classified as instuuctions in
Table 1
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Pipe fine Working solvent Timited | Parameter
level of | Solvent
Temperature, | Pressure,
°c MPa
T A-Gverheat vapour Gver 580 Not Tmted

B-Overheat vapour Not limited
verheat vapour Not imited
D-Overheat vapour Over3.9
E-Hot water and saturated vapour Over 8.0
2 verheat vapour Up1o39
B- Overheat vapour From 22-3.9
C-Hot water and saturated vapour From 3.9-80
3 | AOvemheatvapour Upto22
B- Overheat vapour From 16-2.2
C-Hot water and saturated vapour From 16-3.9
T [AOvermeat vapour and saturated Over 0.07-16
vapour
B-Hot water Over 115 Upto16

3.2 Temperature and pressure param:

s of the working solvent used for

defining the aqueous-vapour and hot-water pipe level are stipulated as follows:

a)

In respect of the vapour pipe from boiler: Pressure and temperature must
be subject to the designed value when exting boiler (behind the
overheater),

In respect of the vapour pipe from the back pressure turbine: The
maximum pressure in the back pressure turbine stipulated at first in the
turbine-making ~technical = requirement and the maximum vapour
temperature when turbine works on the unloading condition

In respect of pipes extracting vapour from turbine DI withivithout
adjustment (including the tapered overheating pipes), the maximum
working pressure and temperature in the extracting pipe is subject to
stipulation of the turbine-making plant
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d) In respect of the pipe of heat-reducers: vapour pressure and temperature are
already heat-reduced according 1o stipulation of the heat-reducer designing-
making premise;

e) I respect of the vapour pipe behind the degasser: the designing pressure of
water (including hydrostatic pressure of water column) and temperature must be
subject to the saturated temperature in the degasser;

g) In respect of the water pipe fitted behind the water-feed pump and the high

pressure heatincreaser: the maximum pressure formed in the ascending pipe

when the closing valve is off and the maximum calculation temperature of water

must be followed the maximum temperature of water after the last high pressure
ncreaser.

3.3 Pipes are stipulated according to parameters on pressure and temperature of
the working solvent through the entire pipe length when the pipe has no
equipments changing these parameters.

4. Design

4.4 The pipe-design premise shall be responsible for selecting the pipeline
diagram, construction, and appropriate materials, caleulating strength and
complementation (due to heat expansion) correspondently to the working
parameters of pipes, selecting the placement distance of bearing, hanger, the
exhaust valve system and the erecting method correspondently to requirements
herewith.

4.2 Calculating pipe strength and their pressure portions must be correct to the
requirement of calculating strength of boiler's pressure portions.

43 Pipe's portions must be connected altogether by the protective layer flat
welding method. Size of welds is defined on the base of calculating strength of
pipe’s welds. The maximum strength coefficient of electric welds, autogenous
welds is given in Table 2.

Table 2
Welding technology and forms of welds Strength coefficient
TWianUal welding (one side, without e 070
Manual welding (two sides) 095
Manual welding, automatic welding (without liner) 0.90
Automatic welding (two sides) 0.80
1.00
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It allows connecting by the biind flange when connecting the pipe to spare parts
and other work pieces (with biind flange). It allows using the screw joint when
connecting the cast iron spare parts or other work pieces to the pipe level 4 with
the conventional diameter < 100 mm.

4.4 1t does not permit placing welds into pipe’s bendings. It permits using knee-
pipes and the branch-off pipes (with double welding lines) provided that 100% of
welds must be checked by ultrasound or X ray.

In respect of pipes level 3 and 4 (with the extemal diameter > 465 mm), it permits
using the branch pipes with the inscribed-regular-polygon cross section

4.5 It does not permit welding junction pipes, waste pipes and other workpieces
into welds and pipe’s bent portions (at the bending place). In special case, it
allows welding one pipe with the internal diameter = 20 mm at the bending place.

46 Pipeline 's valves must have instruction of direction for opening valves and
the degree scale for opening valves must be marked with unfadable paint

47 In respect of the supply source with pressure > 6Mpa must be placed the
automatic pressure and temperature regulator. On the pipes working with lower
pressure than the supply source’s pressure, there are necessariy the pressure
reducer together with the gauge and safety valve placed at the low pressure side

4.8 Al portions of pipe (placed in the passable locations-with temperature outside
pipe wall > 45°C) must be heat-isolated. Heat-isolation material quality must
guarantee temperature (outside the covering layer) < 45°C. For the pipe level 1
spaces of welds and of measuring metal’s deformity must be heat-isolation-
covered separately in order to disassemble easily

49 The curvature radius of pipes and their potions must be selected, o that the
bending doesn't attenuate the pipe wall over 15% of pipe-wall thickness (before
bending).

The attenuating at the bending place defined by:

So-Smn
b — x 100%
So

In which,
b-dolamongthanhong at bendings, %

So- pipe wall thickness before bending, mm;
Snin pipe wall's the minimum thickness at the bending place, mm
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It does not permit wave-bending (one side) in respect of the pipes level 1, 2, 3,
Annex B shows the bending radius of pipes.

440 Ovalness at the bending of pipe < 12.5% of the pipe's nominal extemal
diameter.

441 Each pipeline segment among the fired trestles is counted the themnal
expansion  complementation.  When using the  thermal  expansion
complementation construction ( the umwelded-steel-pipes —bent I1-shape/c-
shape), they must be placed horizontally with the trestle or hanger. It permits
placing the thermal  expansion-complementation-constructions  vertically
abovelbelow. When placing vertically below, the condensation-water exhaust
valve must be equipped

442 The trestle/hanger construction must stand load due to mass of pipe full of
water/vapour and heat-solation material as well as force (appearing when pipes
deform due to high temperature). The fixed trestles must stand the maximum
force impacting them caused by the thermal expansion complementation.

443 All of aqueous vapour pipe segments (with the working pressure up to 2.2
MPa) interruptible by the intercepting valve must be erected one discharge pipe
together with one at the destination in arder to hot-desiccate and mud-discharge
this pipe segment. The others over 2.2 MPa must be also erected one discharge
pipe and two intercepting valves in series in order to interrupt and adjust when
hot-desiceating and mud-discharging this pipe segment

444 For aqueous vapour pipes with the conventional pressure from 20 MPa
upward, there must be discharge pipes and the intercepting valves, the adjusting
valve and dump valve placed in series,

445 For the need-be-frequently-purified pipe segments, the mud-discharge valve
must be placed at the lowest point at the destination of each segment partitioned-
off by intercepting valves; at their highest paints, the gas-discharge valve must
be placed. The mud-valve must be also placed at the lowest point of the bent
pipe segments.

For the horizontal pipe segments, position of the mud-discharge point and mud-
discharger construction must be stipulated while designing the pipeline.

446 The saturated vapour pipes and the short pipe segments of the overheat
vapour pipeline must be equipped with the condensation-water discharger
continuously.

For pipes forming heat-grid, there must be necessarily the condensation-water
discharger continuously at the lowest points.
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5. Make and erection

5.1 Pipelines must be made and erected in accordance with the approved design
and corespond to requirements herewith

5.2 Materials for making, erecting pipeline and its in-pressure workpieces must
meet requirements of pressure, temperature of the working solvent. Steel
materials must have content of sulphur and phosphorus < 0.05%. Cast iron
materials must have the tensil strength > N/ mm?, the specific elongation =
5.3 The bent pipes and discharge pipes must be made from the wholly rolling-
steel pipes (without welds). It permits using the welded —steel pipe for the pipes
leveld and the in-pressure workpieces of this pipeline.

5.4 Blind flanges made from the carbonized plate steel are permitied to work with
temperature | 450°C, pressure is subject to the used steel quality. Blind flanges
made from the alloy plate steel are permitted to work at the unexpected
temperature correctively to temperature levels, but not over 610°C

55 Casfings such as valves, juncion pipes, blind flanges made from the
carbonized steel group A as per TCVN 170575 can be used for pipelines with
the working pressure up to 0.6Mpa and temperature up to 400°C. Ones made
from the carbonized steel group B, G can be used for_pipelines with the
unexpected working pressure and temperature not over 450°C. If working at the
unexpected working pressure and temperature over 450°C, it's forcible to make
castings from the alloy steel

In respect of castings  (from the carbonized steel) used for welding directly to the
pipeline, the carbon content in steel not over 0.27%

5.6 It allows making valves (of the pipeline level 4 working at pressure not over
1.6 MPa and temperature not over 250°C) from cast iron with quality not under
the assigned cast iron at Point 3.2 herewith

5.7 It allows using copper and copper alloy for making some workpieces of the
pipeline level 4 such as the intercepting valves, safety ones, discharge ones,
waste cocks but the working temperature of these workpieces not over 250°C,
pressure is subject to their bar thickness but not over 4 MPa.

58 On the surface of pipes, it doesn't allow having cracks, grazes, receding
welds, firings, uncompleted welds, holes influencing pipe quality. It does not
allow having tolerance of welders
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It allows having small separate grazes, iron-rust tracks or small concaves without
obstructing the pipe -state inspection and slandering pipe wall over the
permissible value mentioned at Point 4.9 herewith.

59 Carbonized steel pipes are anly hot-bent at the temperature 7¢ C
alloy steel ones-at temperature > 800°C. Pipe line quality (after bending) must
meet requirements of Paint 4.9 &5.8 herewith

5.10 Different welding technologies are permitted to use if weld qualty must be
quaranteed (when testing) as required by TCVN 6008 : 1995,

Welding is only permitted when there are already the welding design, the welding
and qualty check technological process and the ineffective-weld treatment
method.

5.11 Only welders (with Certficate of pressure welding) are permitted to weld
pipe lines or their portions nder application scope herewith

5.12 For butt welds of pipelines, the permitted displacement of pipe edges < the
values in Table 3 herein below. When butt-welding pipes (with different
diameters), it allows cold-expanding the small pipe head (with the extemal
diameter to 83 mm, pipe wall thickness to 6 mm) to increase its intemal diameter
up to 3%. The pipe wall thickness (after expansion) must be guaranteed
according to caleulation requirement

Table3
Size calculated in mm
Pibe wall tickness The pormified maximum displacement o
edges
Upto3 025
Over 3.6 0.15+0.3
Over 6-10 0158
Over 1 0.05 $+1.0
Over20 0.1, butnot over 3 mm

5.13 For transversal weld required for ultrasound check, fine length of pipe at
each side (from the cross section of pipe through the central point of weld to the
bending beginning or to the nearest transversal weld) > the values quoted in
Table 4.
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Table 4

Size calculated in mm
Fipe wall hickness, S The minimum ine length of pipe at each
side from the ceniral point of weld |

Upto 15 100

Over 15-30 55+25

Over 30-36 175

Over 36 45+30

5.14 For transversal weld required for local heat treatment, line length of pipe |
must be complied with stipulations at Point 5.13 herewth, but = 100 mm or = the
value defined by the formula hereinbelow

1215 v{DASTS mm
in which:

Dn- the external diameter of pipe, mm:
S- pipe wall thickness, mm.

5.15 When comerawelding or T-ump-welding pipeline segments or welding the
short joint pipe with pipe fine, the distance Iy from the external edge of welded
portions into pipe line to the bending beginning or to the cross section through
the central point of the nearest transversal weld, Iy must be chosen s follows

Dn when 51 < Dn < 100mm
100 mm when Dn = 100 mm

h
h

Dn-the external diameter of pipe

516 Transversal welds must be laid outside the bearing and hanger with
distance = 200 mm from the exteral edge of hanger or bearing.

5.17 Work pieces of pipe (with wall over 10 mm thick) madle from molybdenum
steel, chromium- molybdenum, chromium- molybdenum-vanadium, alloy steels
(with bad weldability) as well as carbonized steel (with carbon content > 0.27%)
must be warmed up deliberately before welding and maintained temperature as
required during the welding process.

10
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5.18 Welds joining work pieces by carbonized steel and low alloy steel must be
welded continuously. It anly permits welding to be interrupted in so necessary
cases after welding Up o 0.5 or 0.6 of weld thickness. In this case, it s forcible to
guarantee to exclude ability of each zone sudden cooling and confounding slag
into weld

When finding out defects influencing weld quality, chipping them off and welding
again

519 Bending and welding technology need heat-treat pipeline. Heat treatment
forms (anneal, tempering, hardening..) and heat treatment mode must be
stipulated in engineering requirements or pipe making technological process

For the following cases, heat treatment s forced:
-Butt welds of portions of pipelines made from carbonized steel with wall’ s
thickness > 36 mm:

-Butt welds of portions of pipelines made from alloy steel.

5.20 Bendings and butt welds of pipeline are permitted to local-heat-treat, When
locakheat-treating bendings, it's forcible to warm up the entire pipeline segment
(closely to bending position at both sides) with length = 5 times of pipe wall's
thickness, but ot under 100 mm.

When local-heat-treating butt welds of pipelines, it's forcible to warm up metal of
weld and the basic metal zone closely to weld. The minimum length of the
wamed-up basic metal segment must be coresponded to the pipeline-make
engineering requirements,

5.21 Blind flanges and fiting-tightening workpieces must be made on the base of
calculation, selection, and arrangement appropriately to pipeline’s working
parameters.

Bolt and nut must be made from 2 different steels. If same, their hardness must
be different.

Valves and other workpieces fitted on the blind flange and the biind flange must
be made from the same steel. Its permitted to be different ones when joints
work at the unchangeable temperature,

5.22 When erecting pipelines, distance from the external surface of pipeline heat-
isolation layer to portions (house, wall, hanger..) = 25 mm. When defining this
distance, its forcible to calculate displacement (due to thermal expansion) and
conditions of erection, repair, check and service.

5.23 For pipelines placed in passable tunnels, the width and height of way
stipulated as follows

1
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~The way width from the extemal surface of pipeline heat-isolation layer closely
to the tunnel = 600 mm, the way-in-tunnel height = 2,000 mm;

~Locations (valves and other portions placed) must be wide enough to operate
and serve comfortably;

When placing many pipelines in a tunnel, distance among them must be large
enough to repair, replace and maintain their portions.

5.24 Size of chambers serving the underground-placed pipelines must be wide
enough to place the thermal expansion compensators and valves. In any cases,
the side way width of chamber from the extemal surface of pipeline heat-isolation
covering to the wall = 600 mm, the chamber height > 2,000 mm.

5.25 When placing underground pipes in locations by ways, distance from the
way surface to the tunnel construction peak = 500 mm. In really necessary
cases, it permits setting up this distance under 500 mm, but the tunnel must be.
super-strengthenad,

5.26 When placing pipes up in the air and through ways, distance from the way
surface to the extemal surface of pipeline heatisolation layer > 4,500 mm if
through railway, distance the railway surface to the external surface of pipeline
heat-isolation layer > 6,400 mm and there must be the pipeline protection
measure.

5.27 when erecting pipelines for monuments, painter colors and conventional signs as
per Annex A herswith.
6. Labeling, packing, preserving
6.1 On each pipeline, there must be the permanent trade-mark, including:
- Goods name and sign of the making-plant:
- Material mark:
- The external/internal diameter
I thickness
The maximum working pressure and temperature.
6.2 Technical documentation attached to pipeline products includes:
- Length, mass of each pipeline, each lot of pipelines:
- Tested pressure in the making plant
- Mechanic characteristics and chemical component of the making material
- The implemented heat-treatment forms in the making plant
- The used-pipeline bending method in the making plant

6.3 Pipelines and their portions must be preserved in dry, roofed locations heads
of the bent pipes must have tight covering-knot. When delivering, the bent pipes
without straight segments can be bound into each bunch or loaded into boxes.
The bent pipes (withott straight segments) with diameter up to 100 mm must be
loaded into boxes, ones with diameter over 100 mm must be loaded into roofed
conveyance-means or place into the separate storages protected against rust

12
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Appendix A

(Stipulation)
Paint Color And Provided Notations

1. When erecting the steam and hot water pipes, it's to paint all the pipe
length and circle according to the peripheries and with the paint colors
provided in Table A.1. All the paint color circles must be arranged at the
entering and coming ends of the pipe (when put through) the wall and
besides all the valves. The distance between the | circles

mmsl < 5000mm

The width of the paint color cirele must be followed the instruction in table A.2

Table A1
Name of the pipe Provided Paint color
notations Pipe Circle
1. Overheated steam with pressure to 3.9 Mpa Han-3g Red No circle
2. Overheated steam with pressure above 3.9 Mpa to | Han— 140 Red Black
14 Mpa

3. Overheated steam with pressure above 14 Mpa | Han> 140 | Metal covering Red
4. Intermediary Overheated steam Han—tg Red Cenilean
5. Saturated vapour Hbh Red Yellow
6. Extracted vapour and counter pressure Ht Red Green
7. Chemical filtered water Nhh Green
8. Condensing water Nnt Green Navy-blue
9. Supplying water Nee Green No circle
10. Exhausting and blowing Xt Green Red
11. Technical water Nkt Black No circle
12. Pipe network for heat recovery

M Green Yellow

Outgoing network
Hy Green Brown
Incoming network

13
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Table A.2 Width of the paint circle

(Unit: Millimeter)

Utside diameter of he pipe
or of the heat insulation layer

To 150

Above 150 10 300 ‘Above 300

Width of the circle

50

70

2..0n the pipes, its necessary to write both in the letter and number on the basic
paint color. In case the basis paint color s black, then the letter and number must
be written in the bright grey. It not permitted to write in letter and number on the
paint circle of the pipe. The content of the letter and number written on the pipe

must be as follow

a. On the main pipe: Write the code of the main pipe in the Roman number
and the arrow indicates the movement of the solvent inside the pipe. In
case the solvent moves in the both sides at the normal mode, its to show
the two arrows with opposite directions,

b. On the branch pipe near the main pipe: Write the code of the main pipe in
Roman number, then write the provided symbols of the equipment by the
notations provided in table B.3, write code of the equipment in the Arab
numbers and arrow to indicates the movement of the solvent

c. On the branch pipe from the main pipe near the equipment coded of main
pipe coded in Roman number and the arrow indicates the movement of

the solvent.

Table A.3 ~ Notations for the name of equipment

Name of equipment

Provided notations

Boller N
Steam purmp Bh

Turbine pump Bth

Electric pump Biy

Gas precipitator Bikk
Evaporator Bbh
Regenerative overheater Bon
Chemical water treatment Brhh
Autoclave Nha
Overheater Ban

14
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Name of equipment Provided notations
Water heater Bhn
Turbine T
Condensing basin Bngt
Steam engine Mhn
Other equipment Bk

3. For pipes with outside diameter of the pipe or the heat insulation layer bigger
than 150mm, its possible to write in both letter and number directly on the pipe
For pipes with outside diameter of the pipe or the heat insulation layer smaller
than 150mm, its possible to write in both letter and code according to the outside
diameter of the pipe or the heat insulation but the height must not be smaller than
100mm

4.0n the valves and the movement parts of the valves, it's to wiite the letter as
follow:

a) Forthe valve installed on the main pipe: write the code of the main pipe in
Roman number and code of the valve in Arab number;

b) Valves installed in the branch pipes: Write the code of the main pipe in
Roman number, the symbols in letter and code of the equipment in Arab
number,

c) Valves installed supplying feed pipe, circulating pipe or condensing pipe
write the number as provided of the operational and operational diagram

d) On the parts indicated the rotation direction toward the closing, it's o write
“N letter and toward the opening by *M" letter.

According to the controlling of valve (direct or remote) so that the number and

number can be directly write on the valve cover, on the heat insulation layer

of the valve, on a sign enclosed with the valve or on any part that can be
easily seen from the controlling position

15
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Table B.1 - Bending radius of the feeding pipe

Appendix B
(For reference)

(Unit: Millimeter)

Gutside Thickness of the pipe wall
diameterof |10 12 78 and bigger
the pipe, mm Bending radius of the feeding pipe
50, (51) 140 125 100
53,54 160 140 2 -
160 140 25 -
180 160 -
70 200 - -

Table B.2 - Bending radius of the feeding pipe with any thickness

Gutside diameter of the pipe

Radius of the pipe

(73).75,76

80,83

85,89,90

9%
100,102,108,110,114
120,121
125,127,130,133,140
146,150,152,159,160

168,170

225

240

16
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180 560
190,194,200,203,219 630
245 710
273

299,325

351,377 1120
402,425 1250
Note:

1- No priority use for dimensions on the blanket

2

3

Other bending radius differs from values given in this appendix should be
selected according to the following: 100, 105, 110, 120, 125, 130, 140,

150, 160, 170, 180, 190, 200, 210, 225, 240, 250, 165, 175, 300, 3
340, 360, 375, 400, 420, 450, 480, 500, 525, 560, 600, 630, 675, 7
750, 800, 850, 900, 1000, 1120, 1250, 1400, 1600, 1800and 2000mm.

The bending pipe without any line segment can have diameter smaller
than values given in table A.1 and A.2 is called declination-bending pipe.

17
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Table B.3 Bending radius of the declination-bending pipe

Unit: Millimeter)

Outside diameter of the

Tinimum thickness of the

MU bending radis

pipe wall
5060 35 50
70-76 35 70
-9 35 20
—121 4,0 100
125146 4,0 125
150 - 170 45 150
180 - 194 50 180
200245 6,0 200
273-299 7.0 250
325 8,0 300
351--377 9,0 360
402 -426 9,0 400
450 - 480 9.0 450
-530 9,0 500
550 - 560 9,0 560
-630 98 630
720 9,0 710
820 9,0 800

18





