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ABSTRACT

This thesis presents a design and construction of cable insulating test set by using the
microcontroller that is a testing of water absorption topic by following the IEC 60502-2 standard.
The advantages of microcontrolier are temperature and level control of water, timing control,
graphical display of data and also data record. The maximum quantity of the object for testing in
this research is 30 objects, and this testing is able to fix the constant temperature between 50- 90
°C in period of testing. This research is able to use in automatic mode that will be more
convenince than the existing system. Furthermore the test set can be recorded the displayed the
data on LCD. Moreover all of datas will be transfered and displayed the graphic on PC monitor
and printed out the test data as well. The results can be shown the water absorption testing by

following the IEC 60502-2 standard.
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Polyvinyl Chloride (PVC) 11ag Cross Linked Polyethylene (XLPE)

m3199 2.1 nfSououguaniAvesnuiu PVC uag XLPE

Auanla PVC XLPE
wnagamgiigegavazls (°C) 70 90
NingunYlgIgavusanes (°C) 120 250
mnafi ladidnasn 3.2-4 2.3
MUY (g/cm’) 1.4 0.92
anuhadeu (cal/ cm.sec °c) 3.5 8
ANUNUMUABITIAY (kg /mm?) 2.5 3
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Outer Direction Stranding: Z-Stranding
(Right-Hand Stranding)
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2.6.4 ﬁg(Polyethylene : PE)
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INSULATION

COPPER WIRE SHEILD SCREEN

SEPARATER TAPE

51/ 2.13 uaAedIUAIYY BITVIAILANTIGINUIU XLPE

2.7.1 7331 (Conductor)
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KING MONGKUT'S INSTITUTE OF TECHNOLOGY LARDKRABANG

Item of Water Absorption Test for Insulation

Test Procedure

The test pieces were prepared in accordance with sub-clause 9.2.1 IEC Publication No.60811-1-3
The pieces with cleaned surfaces were heated at the temperature of 70 + 2 °C, for 72 h (or 3 days) under
vacuum. After the treatment, the test pieces were cooled for 1 h in a desiccator and weighted (mass M,).
Then, the test pieces were immersed in the deionized water at the temperature of 85 + 2 °C for 14 days,
employing the condition specified in table 21 of IEC Publication No0.60502-2.(1998). After the time
specified, the test pieces were removed from the water, shaken to detach any adherent, and then dried with
special filler paper, leaving no fibres and weighed (mass M,). Finally, the test pieces were heated again
under the same condition at the temperature of 70 £ 2 °C for 72 h (or 3 days) in the oven. After that, the
test pieces were weighted (mass M,).

The mass variation was calculated by following formulas given in sub-clause 9.2.3 Iec Publication

No.811-1-3.

Specimen

12/20(24) kV. Underground Cable Copper Stranded Conductor XLPE Insulated and PE Sheated

Test Result

The test results show that the mass variation is not more than 1 mg/cm2 as specified in table 21 of IEC

Publcation No.60502-2.(1998).

Automatic Control Test Set for Water Absorption Test Item of Cable Insulators According to

IEC 60502-2 Standard




87

KING MONGKUT'S INSTITUTE OF TECHNOLOGY LARDKRABANG

Data of Water Absorption Test for Insulation

Specimen : 12/20(24) kV. 70 sq.mm. Underground Cable
Copper Stranded Conductor XLPE Insulated and PE Sheathed.
Ambient Temperature : 28°C
Reference Standard ¢ 1EC Publication No.60502-2 , MEA’s Specification No. 418.
Description Specification Result

Water absorption test on insulation

- The test pieces 1 2 Mean value
Dimension of the test pieces

- Thickness : T 0.6-0.9 mm. 0.829 0.763 0.796 mm.

-Length:L 80-100 mm, 100 100 100 mm.

- Width : W 4.0-5.0 mm. 5.000 4.962 4.981 mm.
The total surface area : A - cm’ 11.740 12.976 12.708 cm’

Mass M, under condition at 70+ 2°C
0.3753 0.3728 0.3740

for 72 h. in air oven - g . g

Mass M, under condition at 85+ 2°C
0.3757 03770 | 03746

for 14 days in the deionized water - g g

Mass M, under condition at 70+ 2°C
0.3753 0.3731 0.3742

for 72 h. in air oven L g g

o 2 mg/

The mass variation : M <10 mg/cm 0.03407 032367 0.17887 z
cm

Automatic Control Test Set for Water Absorption Test Item of Cable Insulators According to

IEC 60502-2 Standard
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KING MONGKUT'S INSTITUTE OF TECHNOLOGY LARDKRABANG

Data of Water Absorption Test for Insulation

Specimen : 12/20(24) kV. 120 sq.mm. Underground Cable
Copper Stranded Conductor XLPE Insulated and PE Sheathed.

Ambient Temperature : 28°C
Reference Standard : IEC Publication No.60502-2 , MEA’s Specification No. 418.
Description Specification Result

Water absorption test on insulation

- The test pieces | 2 Mean value

Dimension of the test pieces

- Thickness : T 0.6-0.9 mm. 0.875 0.815 0.845 | mm.
-Length: L 80-100 mm. 100 100 100 mm.
- Width : W 4.0-5.0 mm. 4.946 4.628 4.787 mm.
The total surface area : A - cm’ 11.728 10.961 11.344 cm’

Mass M, under condition at 70+ 2°C
0.4122 0.3387 0.3754
for 72 h. in air oven - g g

Mass M, under condition at 85 +2°C
0.4129 0.3398 0.3763
for 14 days in the deionized water - g g

Mass M, under condition at 70+ 2°C
0.4125 0.3391 0.3758

for 72 h. in air oven < g g

N 2 mg/

The mass variation : M <10 mg/cm 0.05968 0.10035 0.07933 2
cm

Automatic Control Test Set for Water Absorption Test Item of Cable Insulators According to

IEC 60502-2 Standard
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Data of Water Absorption Test for Insulation

Specimen : 12/20(24) kV. 240 sq.mm. Underground Cable
Copper Stranded Conductor XLPE Insulated and PE Sheathed.
Ambient Temperature : 28°C
Reference Standard : IEC Publication No.60502-2 , MEA’s Specification No. 418.
Description Specification Result

Water absorption test on insulation

- The test pieces i 2 Mean value
Dimension of the test pieces

- Thickness : T 0.6-0.9 mm. 0.747 0.763 0.755 | mm.

-Length:L 80-100 mm. 100 100 100 mm.

- Width : W 4.0-5.0 mm. 5.023 5.019 5.021 mm.
The total surface area : A - cm’ 11.615 11.640 11.627 om’

Mass M, under condition at 70+ 2°C
0.3935 0.3512 0.3723

for 72 h. in air oven 2 320 8 g

Mass M, under condition at 85 + 2°C
0.3947 0.3525 0.3736

for 14 days in the deionized water - g g

Mass M, under condition at 70 +2°C
0.3945 03523 03734

for 72 h. in air oven - g g
The mas iation : AT! <1.0 mg/cm2 mg/
mass variation : 6" 0.10331 0.11168 0.11180 5

cm

Automatic Control Test Set for Water Absorption Test Item of Cable Insulators According to

IEC 60502-2 Standard
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Data of Water Absorption Test for Insulation

Specimen : 12/20(24) kV. 400 sq.mm. Underground Cable
Copper Stranded Conductor XLPE Insulated and PE Sheathed.

Ambient Temperature : 28°C
Reference Standard : 1EC Publication No.60502-2 , MEA'’s Specification No. 418.
Description Specification Result

Water absorption test on insulation

- The test pieces 1 2 Mean value

Dimension of the test pieces

- Thickness : T 0.6-0.9 mm, 0.791 0.803 0.797 | mm.
-Length:L 80-100 mm. 100 100 100 mm.
- Width : W 4.0-5.0 mm. 4.895 4478 4.686 mm.
The total surface area : A - cm’ 11.449 10.633 11.041 cm’

Mass M, under condition at 70+ 2°C
0.3417 0.3425 0.3421

for 72 h. in air oven A g g

Mass M, under condition at 85 & 2 °C
0.3430 0.3431 0.3430

for 14 days in the deionized water - g g

Mass M, under condition at 70+ 2°C
0.3424 0.3428 0.3426

for 72 h. in air oven - g g

.- 2 mg/
The mass variation : M <1.0 mglem” | 011354 | 005642 | 0.08151

2
cm

Automatic Control Test Set for Water Absorption Test Item of Cable Insulators According to

IEC 60502-2 Standard
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KING MONGKUT'S INSTITUTE OF TECHNOLOGY LARDKRABANG

Technical Data of Cable Test Set

Internal of Cable Test Set

External of Cable Test Set

Technical Data
uvaeno I Isuns osileda 220V (AC) ,600 W.
quugiii 19 lumsmagoy 50-90 °C
ynaaoilFlumsnagen 1 - 400 AT WNAANAT
sitanuuilflunsnadey XLPE
Uszianaroi 1 lumsmagen munibaldauy
Anuaziooalumsuaasm 16 "19n¥5 LCD MODULE

(MALYY 1 AWHUI)

v 4
Snurunulumsnaceudensigaga 30 AIBUN
wnsg i 15lunmsnaaeuiou IEC 60502-2
4 o
ANUADIANADUTIYA +2°%

Automatic Control Test Set for Water Absorption Test Item of Cable Insulators According to

IEC 60502-2 Standard
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KING MONGKUT'S INSTITUTE OF TECHNOLOGY LARDKRABANG

Equipments of Test

12/20 kV. Underground Cable Copper Stranded
Conductor XLPE Insulated and PE Sheathed

(12/20 kV-CE)

Digital Oscilloscope YOKOGAWA OL 1520

Oscillographic Recorder YOKOGAWA ORM
1300

Automatic Control Test Set for Water Absorption Test Item of Cable Insulators According to

IEC 60502-2 Standard
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Source code TilsunsunmnIviawdn veallsunsunivguyanaaoy

o main_menu
Private Sub to_test_Click()
Unload main_menu End Sub
test_initial_form.Show
End Sub End
Private Sub to_look_Click() End Sub

Unload main_menu

veosu test_initial form
Private Sub command_test_Click()
'*** Save standard table to some filename ***
If text_filename.Text="" Then
destinatel = "c:\my
documents\ping\database'test_date 1-7.mdb"
destinate2 = "c:\my
documents\ping\database\test_date 8-15.mdb"
Else
destinatel = Dirl.Path & "\" &
text_filename.Text & "_date _1-7.mdb"
destinate2 = Dirl.Path & "\" &
text_filename.Text & "_date_8-15.mdb"
End If
'*** Protect file copy error ***
destinate = "c:\my
documents\ping\database\pingl.mdb"
dat = "date 8"
makedata
editdata

'*** Start to copy ***

Private Sub to_quit_Click()

look_initial form.Show day=1

Load test_initial_form
Load look _initial_form

End Sub

Private Sub Form_Load()

locate = "c:\my
documents\ping\database\ping. mdb"
destinate = destinatel

FileCopy locate, destinate

'*** Protect again ***

dat = "date 1"

makedata

editdata

'*** Start to copy ***

locate = "c:\my
documents\ping\database\ping1l.mdb"
destinate = destinate2

FileCopy locate, destinate

"*#%* Store initial condition to public variable
ek

comport = Val(text_comport.Text)
nam = text_name.Text

sur = text_surname.Text

insu = text_insulator.Text

temp = Val(text_temperature.Text)



temp_sib = Left(text_temperature.Text, 1)

temp_nuay = Right(text_temperature.Text, 1)

noi = (((90 - temp) * (135 - 106)) / (90 - 50)) +
106

mark = (((90 - temp) * (150 - 122)) / (90 - 50))
+122

makedata

fieldinitial

destinate = destinate2

dat = "date 8"

makedata

fieldinitial

'*** Connect to temperature and voltage table
*kxk

link t v

'*** Set day now for use in test_form ***
day now=1

"*** Set initial of serial port connection ***
MSComm].Settings = "9600,N,8,1"
MSComm]1.CommPort = comport
MSComm].InputLen = 1
MSComm1.PortOpen = True

viodu test_form
Dim x_new, y_new, x_old, y_old As Single
Dim laeead, rim_right, rim_left, rad As Single
Dim x, xo, y As Single
Dim slide_sen, chung As Single
Dim real_temp, real_time, real_time_sec,

real_time_min As Single
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noi_noi = (((90 - temp) * (110 - 84)) / (90 -
50)) + 84

clea = Val(text_clearance.Text)

dur = Val(text_duration.Text)
"***Store initial condition to file ***
destinate = destinatel

dat = "date 1"
MSComm1.RThreshold = 1

'*** Send bit start to microprocessor ***
Unload test_initial_form

Load test form

test_form.Show

End Sub

Private Sub command_back Click()
'*** Go to main menu ***

Unload test_initial form

Unload main_menu

Load main_menu

main_menu.Show

End Sub

Private Sub Drivel_Change()
Dirl.Path = Drivel.Drive

End Sub

Dim y_laeead, x_lacead, start, k As Integer
Dim hex value As Single

Dim nub, vain, io, vtc As Single

Private Sub Textl_KeyPress(KeyAscii As

Integer)



MSComm1.Output = Chr$(KeyAscii)
End Sub
Private Sub mscomm1_oncomm()
'Textl. Text = Textl.Text &
MSComm].Input
'nub = nub + 1
‘If nub = 3 Then
'hex_value = Val(Text1.Text)
'hex_value_before = hex_value
'If jum_nun < 20 Then
Textl.Text = MSComm1.Input
If Textl.Text <> "" Then

If Asc(Textl.Text) <> 254 Then '%%%

'If Textl.Text <> "" Then

hex_value = (Asc(Textl.Text) + 50)

vain = (hex_value / 256) * 2.2
io=(vain/119.4) * 1000 'mA

vtc = (io - 4) / (0.016 + (40 / 12.1)) 'mV

v_ruam = v_ruam + vain

jum_nun = jum_nun + 1

rs_t v.MoveLast
If vtc > 0.05 Then
Do

rs_t_v.MovePrevious

Loop Until rs_t _v.Fields("voltage") <= vtc

tbase = rs_t_v.Fields("temperature")
vbase =rs_t_v.Fields("voltage")
rs_t v.MoveNext

vnext =rs_t v.Fields("voltage")

tadd = ((vtc - vbase) / (vnext - vbase))

temperature = tbase + tadd
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temp_ruam = temp_ruam + temperature

Text4.Text = Format(temperature,
“HitH HH")
'End If
End If

Textl. Text=""

Else '%%%
Unload test_form '%%%
'test form.Hide '%%%
Load out_of water form '%%%
out_of water form.Show '%%%
End If '%%%
End If
'nub =0
"End If
End Sub
Private Sub Timerl Timer()
Text2.Text = Str(noi) & " " & Str(mark)

"*** Protect over flow ***
If HScrolll.Max <= 32767 - lacead Then
HScroll1.Min = -32767
'*** For average temperature ***
If jum_nun <> 0 Then
temperature = (temp_ruam / jum_nun)
End If
"*** For draw graph ***
x_old = x_new
y old=y new

X_new = X_new + laecead



y_new = (39767 - (temperature * 50))

Picture2.Line (x_old, y_old)-(x_new,
y_new)

"Picture2.Circle (a, b), rad

real_temp = temperature

text _temperature_now.Text = "Temperature
at this time is " & Format(temperature,
"#it# ##") & " degree of celcious”

real_time = (((x_new - 32767) - rim_left) *
1)/0.8

real_time sec = (real_time Mod 3600) Mod

real_time_min = (real_time Mod 3600) \ 60

real_time hour = (real_time \ 3600)

text_duration _now.Text = "This duration is "
& Str(day now - 1) & "day " &
Str(real_time_hour) & " hour: " &
Str(real_time min) & "min: " &
Str(real_time_sec) & " sec "

"*** For check hour and edit value to file ***

"If real_time hour <= (dur + 1) Then

If real_time_sec Mod 5 =0 Then
If (real_time_sec = 0) And
(real_time_min = 0) Then
real_time_hour = (real_time hour - 1)
End If
'**% For set hour ***

select_hour
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rsdate_edit.Edit
rsdate_edit.Fields(real_hour) = real_temp
rsdate_edit.Update
rsdate_edit.MoveNext
If rsdate_edit. EOF = True Then
rsdate_edit.MoveFirst
End If
End If
‘End If
"*** For check duration and add day ***

If real time hour = 24 And real time_sec >0

Timerl.Enabled = False
Unload test_form
If day now = dur Then
Load warning_form
warning_form.Show
End If
day now = day now +1
If day now <= 16 Then
Unload look form
look form.Hide
Load test_form
test_form.Show
Else
MsgBox "You are going to test for too
much duration ", vbInformation + vbOKOnly,
"Warning"
MSComm]1.Output = Chr$(Asc("r"))
End If
End If

'*#** Add line follow picture2.width ***



If (x_new - 32767) > (Picture2.Width -
rim_right) Then
Line2.X2 = (x_new + rim_right)
For 1% =0 To 26
Line3(1%).X2 = (x_new + rim_right)
Next 1%
Picture2.Width = x_new - 32767 + rim_right
End If
If Picture2. Width > Picturel . Width Then
HScrolll.Enabled = True
If start < 3 Then
start = start + 1
End If
HScrolll.Max = Picture2. Width -
Picture]1. Width - 32767
Else
HScrolll.Enabled = False
End If
HScrolll.Refresh
"** Give Hscrolll.value follow draging mouse
*he
If (HScrolll.Value = HScroll1.Max - lacead)
Or (start = 1) Then '****pew*****
HScrolll.Value = HScrolll.Max
Else
If HScroll1 .Enabled = True Then
HScrolll.Value = -Picture2.Left
End If
End If
End If
v_ruam=0

jum nun =0
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temp_ruam =0
End Sub
Private Sub Form_Load()

"*** Initial temperature reader ***

'Textl.Text=""
nub=0
v_ruam =0

jum_nun=20
temp_ruam =0

'*** Set initial of serial port connection ***
MSCommI.Settings = "9600,N,8,1"
MSComm!l.CommPort = comport
MSComm].InputLen = 1
MSComm1.PortOpen = True
MSComm].RThreshold = 1
Timer2.Enabled = True
"*** Set destinate and date to editdata ***
select_day now
editdata
rsdate_edit.MoveFirst
"*** Set command previous and next ***

command_next.Enabled = False
If day_now =1 Then

command_previous.Enabled = False
Else

command_previous.Enabled = True
End If
"*** Set initial condition of drawing graph ***
x_new = 33767
y_new = (39767 - (temperature * 50))
lacead = 0.8
rim_right = 1500



rim_left = 1000
rad =20
chung = 30

x = (0.8 * 60 * 30)
xo0 = 33767 + (0.8 * 60 * 30)
'*** Draw line and text for show value in y
aXiS *kk
text_temp_value(26).Visible = False
distance_of text% = 450
temp_value% = 130
distance_of line% = 500
Fory axis% =0 To 26
Line3(y_axis%).X1 = 1000
Line3(y_axis%).X2 = 12000 ‘'*****
Line3(y_axis%).BorderColor = &HFF&
Line3(y_axis%).Y1 = distance_of line%
Line3(y_axis%).Y2 = distance_of line%
distance_of line% = distance_of line% +
250
text_temp_value(y_axis%).BackColor = .
&HCOCOFF
text temp value(y axis%).Alignment = 2
text_temp_value(y_axis%).BorderStyle = 0
text_temp_value(y_axis%).Height = 100
text_temp_value(y_axis%).Width = 400
text_temp_value(y_axis%).Left = 300
text_temp value(y axis%).Top =
distance_of text%
distance_of_text% = distance_of text% +
250
text_temp_value(y_axis%).Text =

temp_value%
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temp_value% = temp_value% - 5

Nexty_axis%

"*** Did not display laeead and different of

line ***

Form% =1 To 25 Step 2
text_temp_value(m%). Visible = False
Line3(m%).BorderStyle = 5
Line3(m%).Visible = False
Line3(m%).BorderWidth = 1
Line3(m% - 1).BorderWidth =1
Line3(m% - 1).BorderStyle = 1

Next m%

"*** Draw text for show value in x axis ***

For x_axis% =0 To 51
text_time_value(x_axis%).BackColor =

&HCOCOFF
text time value(x_axis%).Alignment = 2
text_time value(x_axis%).BorderStyle = 0
text time value(x_axis%).Height = 100
text time value(x_axis%).Width = 1200
text_time_value(x_axis%).Top = 7200
'*** Did not display zero ***

If Str(((x_axis% + 1) * 30) \ 60) <> 0 Then

‘hour

If Str(((x_axis% + 1) * 30) Mod 60) <> 0

Then ' minute

text_time_value(x_axis%).Text =

Str(((x_axis% + 1) * 30) \ 60) & " hour" &

Str(((x_axis% + 1) * 30) Mod 60) & " min"

Else
text_time_value(x_axis%).Text =

Str(((x_axis% + 1) * 30) \ 60) & " hour"



End If
Else
text_time_value(x_axis%).Text =

Str(((x_axis% + 1) * 30) Mod 60) & " min"
End If
text_time_value(x_axis%).Left = (1000 +

(0.8 * 60 * 30) * (x_axis% + 1)) -

(text_time_value(x_axis%).Width / 2)

Next x_axis%

"*** Draw line in x axis ***

For x_axis% =0 To 99
Line4(x_axis%).BorderColor = &HFF&
Lined(x_axis%).Y1 = 500
Line4(x_axis%).Y2 = 7000
Lined(x_axis%).X1 = 1000 + ((0.8 * 60 *

15) * (x_axis% + 1))

Line4(x_axis%).X2 = Line4(x_axis%).X1

Next x_axis%

'*** Did not display laeead and different of

line ***

For m% = 0 To 99 Step 2
Line4(m% + 1).BorderWidth = 1
Line4(m% + 1).BorderStyle = 1
Line4(m%).BorderWidth = 1
Line4(m%).BorderStyle = 5
Line4(m%).Visible = False

Next m%

End Sub

Private Sub command_previous_Click()

previous_from_test =13

test_form.Hide

day = day_now
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day=day-1
Unload look_form
Load look_form
look_form.Show
End Sub
"Private Sub command_stop_timer_Click()
"Timer1.Enabled = False
'End Sub
"Private Sub command_start_timer_Click()
"Timerl.Enabled = True
'End Sub
Private Sub command_y laeead Click()
If y laeead = 0 Then
Form% =1 To 25 Step 2
Line3(m%).Visible = True
Next m%
y _lacead =y laeead + 1
Else
Form% =1 To 25 Step 2
Line3(m%).Visible = False
Next m%
y_lacead =y laeead - 1
End If
End Sub
Private Sub command_x_laeead_Click()
If x_lacead = 0 Then
For m% =0 To 99 Step 2
Line4(m%,).Visible = True
Next m%
x_laeead = x_laeead + 1
Else
For m% =0 To 99 Step 2



Line4(m%).Visible = False
Next m%
x_laeead = x_laeead - 1
End If
End Sub
Private Sub command_quit_Click()
MSComm1.Output = Chr$(Asc("r"))
nub =0
v_ruam =0
jum nun=0
temp_ruam =0
Unload test_form
Load main_menu
main_menu.Show
End Sub
Private Sub Form_Activate()
test_form.Caption = "Graph display between
temperature and duration of " & Str(dur) & "
day"
text_insulator.Text = "Type of insulation is " &
insu
text_temperature.Text = "At temperature " &
Str(temp) & " degree of celcious "
text_duration.Text = "for " & Str(dur) & " day"
text name_surname.Text="By " & nam & " "
& sur
End Sub
Private Sub Form_Resize()
%% Initial condition for draw graph ***
test_form.ScaleLeft = 32767
test_form.ScaleTop = 32767
Picturel.ScaleLeft = 32767
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Picture2.ScaleLeft = 32767

Picturel.ScaleTop = 32767

Picture2.ScaleTop = 32767

Picturel . Move 32767, 32767, ScaleWidth -

VScrolll.Width, ScaleHeight -

HScrolll.Height

Picture2.Move 32767, 32767

If Picture2.Width < Picturel. Width Then
Picture2. Width = Picturel. Width
HScrolll. Max = 32767 - lacead

End If

If Picture2.Height < Picturel.Height Then
Picture2.Height = Picturel.Height

End If

HScrolll.Left = 32767

HScrolll.Top = ScaleHeight - HScroll1.Height

+ 32767

HScroll1.Width = Picturel.Width

VScrolll.Top = 32767

VScrolll.Left = ScaleWidth - VScroll1.Width

+ 32767

VScrolll.Height = Picturel.Height

HScrolll.Min = -32767

VScrolll.Min = -32767

HScrolll.Value = -32767

VScrolll.Value = -32767

If Picture2. Width > Picture]l.Width Then
HScroll1.Enabled = True
HScroll1.Max = Picture2.Width -

Picturel. Width - 32767

Else
HScrolll.Enabled = False



End If
If Picture2.Height > Picturel. Height Then
VScrolll.Enabled = True
VScrolll.Max = Picture2.Height -
Picturel.Height - 32767
Else
VScrolll.Enabled = False
End If
"** Set change scrolls 1/10 of distance. ***
If HScrolll.Max > 10 And VScrolll.Max > 10
Then
HScrolll.LargeChange = HScrolll.Max / 10
VScrolll.LargeChange = VScrolll.Max / 10
Else
HScrolll.LargeChange = 1000
VScrolll.LargeChange = 1000
End If
HScrolll.Refresh
VScrolll.Refresh
End Sub
Private Sub vscrolll _change()
Picture2.Top = -VScrolll.Value
End Sub
Private Sub vscrolll_scroll()
Picture2.Top = -VScrolll.Value
End Sub
Private Sub hscrolll_change()
Picture2.Left = -HScroll1.Value
End Sub
Private Sub hscrolll_scroll()
Picture2.Left = -HScrolil.Value
End Sub
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Private Sub Timer2 Timer()
MSComm1.Output = Chr$(dur)
Timer3.Enabled = True
Timer2.Enabled = False

End Sub

Private Sub Timer3_Timer()
MSComm]1.Output = Chr$(Asc(temp_sib))
Timer4.Enabled = True
Timer3.Enabled = False

End Sub

Private Sub Timer4_Timer()
MSComm]1.Output = Chr$(Asc(temp_nuay))
Timer6.Enabled = True
Timer4.Enabled = False

End Sub

Private Sub Timer5_Timer()
MSComm1.Output = Chr$(Asc("s"))
Timer5.Enabled = False

End Sub

Private Sub Timer6_Timer()
MSComm1l.Output = Chr$(noi - 90)
Timer7.Enabled = True
Timer6.Enabled = False

End Sub

Private Sub timer7_timer()
MSComm1.Output = Chr$(mark - 100)
Timer8.Enabled = True
Timer7.Enabled = False

End Sub

Private Sub timer8_timer()
MSComm1l.Output = Chr$(noi_noi - 50)
Timer5.Enabled = True



Timer8.Enabled = False
Wesu look_intial_form
Private Sub command_open_Click()
If InStr(Filel.FileName, "date_1-7") > 0 Then
destinatel = Dirl.Path & "\" &
Filel.FileName
destinate2 = Left$(destinatel,
(Len(destinatel) - 7)) & "8-15.mdb"
previous_from_test=0
Load look_form
look_form.Show
Unload look_initial_form
Else
MsgBox "This file did not support this

program ! please select new file", vbInformation

+ vbOKOnly, "Warming"

End If

End Sub

Private Sub command_quit_Click()

Unload look_initial_form

Load main_menu

main_menu.Show

End Sub

Private Sub Command1_Click()

If InStr(File1.FileName, "date_1-7") > 0 Then
destinatel = Dirl.Path & "\" &

Filel.FileName

ﬂai'u look_form
Dim a, b, ¢, d As Single
Dim j, r, 1 As Single

Dim laeead, rim_right, rim_left, rad As Single
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End Sub

destinate2 = Left$(destinate],
(Len(destinatel) - 7)) & "8-15.mdb"
previous_from_test=0
Load print_form
print_form.Show
Unload look_initial form
Else
MsgBox "This file did not support this
program ! please select new file", vbInformation
+ vbOKOnly, "Warning"
End If
End Sub
Private Sub Dirl_Change()
Filel.Path = Dirl.Path
End Sub
Private Sub Drivel_Change()
Dirl.Path = Drivel.Drive
End Sub
Private Sub Filel_Click()
Textl.Text = Dirl.Path & "\" & Filel.FileName
End Sub
Private Sub Form_Load()
Textl.Text ="*.mdb"
Filel.Pattern = "*.mdb"

End Sub

Dim x, xo0, y As Single

Dim slide_sen, chung As Single



Dim real_temp, real_time, real_time_sec,
real_time_min As Single
Dim n, p, start, k As Integer
Private Sub draw_graph()
a=33767
b=39767
Picture2.Cls
For hour_field% = 0 To 23 Step 1
rsdate.MoveFirst
real_time_hour = hour_field%
select_hour
For sec% =5 To 3600 Step 5
HScrolll . Min = -32767
c=a
d=b
a=a+ laeead
b = (39767 - (rsdate.Fields(real_hour) *
50))
Picture2.Line (¢, d)-(a, b)
rsdate. MoveNext
Next sec%
Next hour_field%
End Sub
Private Sub command_next_Click()
day=day +1
If previous_from_test = 3 Then
If day = day_now Then
Unload look_form
previous_from test=2
test_form.Show
Else

Unload look_form
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Load look_form
look_form.Show

End If
Else

Unload look_form

Load look_form

look_form.Show
End If
End Sub
Private Sub command_previous_Click()
day =day -1
Unload look_form
Load look_form
look form.Show
End Sub
Private Sub command_quit_Click()
Unload look_form
Unload test_form
'**% Set initial of serial port connection ***
MSComml.Settings = "9600,N,8,1"
MSComm].CommPort = comport
MSComm!.InputLen =1
MSComm1.PortOpen = True
MSComm1.RThreshold = 1
"*** Send bit start to micropro ***
MSComm1.Output = Chr$(Asc("r"))
Load main_menu
main_menu.Show
End Sub
Private Sub command_y laeead_Click()
Ifn=0 Then

Form% =1 To 25 Step 2



Line3(m%).Visible = True
Next m%
n=n+1l

Else
Form% =1 To 25 Step 2
Line3(m%).Visible = False
Next m%
n=n-1

End If

End Sub

Private Sub command_x_laeead_Click()

If p=0 Then
For m% =0 To 99 Step 2
Line4(m%).Visible = True
Next m%
p=p+l
Else
Form% = 0 To 99 Step 2
Line4(m%).Visible = False
Next m%
p=p-1
End If
End Sub
Private Sub command_close_Click()
Unload look form
Load look_initial form
look_initial form.Show
End Sub

Private Sub Form_Activate()

look_form.Caption = "Graph display between

temperature and duration of " & Str(day) & "

day
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rsinitial. MoveFirst
text_insulator.Text = "Type of insulation is " &
rsinitial. Fields("type of insulation")
text_temperature.Text = "At temperature " &
Str(rsinitial.Fields("temperature")) & " degree of
celcious "
text_duration.Text = "for " &
Str(rsinitial. Fields("duration")) & " day"
text name_surname.Text="By " &
rsinitial. Fields("name") & " "' &
rsinitial.Fields("surname")
End Sub
Private Sub Form_Load()
select_day
If day <= 15 Then
makedata
End If
look_form.Caption = "Graph display between
temperature and duration of " & Str(day) & "
day"
If day = 1 Then
command_previous.Enabled = False
Else
command_previous.Enabled = True
End If
If previous_from_test = 0 Then
If day = 15 Then
command_next.Enabled = False
Else
command_next.Enabled = True
End If
Else



If day = 15 Or day = day_now Then
command_next.Enabled = False
Else
command_next.Enatled = True
End If
End If

If previous_from_test = 3 Then
command_quit.Visible = True
command close.Visible = False

Else
command_quit.Visible = False
command_close.Visible = True

End If

look_form.ScaleHeight = 8595
look_form.ScaleWidth = 11880
look_form.ScaleLeft = 32767
look_form.ScaleTop = 32767
Picturel.ScaleLeft = 32767
Picture2.ScaleLeft = 32767
Picturel.ScaleTop = 32767
Picture2.ScaleTop = 32767

Picturel.Move 32767, 32767, ScaleWidth -
VScrolll.Width, ScaleHeight - HScrolll.Height
Picture2.Move 32767, 32767

Picture2. Width = 81000 '#*¥****xxx+
Picture2.Height = (ScaleHeight -
HScrolll.Height) + 100

a=33767

b=39767
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lacead =0.8 * 5

rim_right = 100

rim_left = 1000

rad =20

chung = 30

x = (0.8 * 60 * 30)

x0 = 33767 + (0.8 * 60 * 30)

Text5(26).Visible = False

j=133217

r=130

1=33267
Fori% =0 To 26
Line3(i%).X1 = 33767
Line3(i%).X2 = 33767 + 70000 "***»*
Line3(i%).BorderColor = &HFF&
Line3(1%).Y1 =1
Line3(i%).Y2 =1
1=1+250
Text5(1%).BackColor = &HCOCOFF
Text5(i%).Alignment = 2
Text5(1%).BorderStyle = 0
Text5(i%).Height = 100
Text5(i%). Width = 400
Text5(i%).Left = 33067
Text5(1%).Top = j
j=j+250
Text5(1%).Text =r
r=r-5
Next 1%
Form% =1 To 25 Step 2
Text5(m%).Visible = False
Line3(m%).BorderStyle = 5



Line3(m%).Visible = False
Line3(m%).BorderWidth = 1
Line3(m% - 1).BorderWidth = 1
Line3(m% - 1).BorderStyle = 1
Next m%
For 0% =0 To 51
Text6(0%).BackColor = &HCOCOFF
Text6(0%).Alignment = 2
Text6(0%).BorderStyle = 0
Text6(0%).Height = 100
Text6(0%).Width = 1200
Text6(0%).Top = 39967
'don't display zero
If Str(((0% + 1) * 30)\ 60) <> 0 Then ‘'hour
If Str(((0% + 1) * 30) Mod 60) <> 0 Then'
minute
Text6(0%).Text = Str(((0% + 1) * 30) \
60) & " hour" + Str(((0% + 1) * 30) Mod 60) &
" min”
Else
Text6(0%).Text = Str(((0% + 1) * 30) \
60) & " hour"
End If
Else
Text6(0%).Text = Str(((0% + 1) * 30) Mod
60) & " min"
End If
Text6(0%).Left = (33767 + (0.8 * 60 * 30) *
(0% + 1)) - (Text6(0%).Width / 2)
Next 0%
For 0% =0 To 99
Line4(0%).BorderColor = &HFF&
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Line4(0%).Y1 = 33267
Lined4(0%).Y2 = 39767
Line4(0%).X1 = 33767 + ((0.8 * 60 * 15) *
(0% +1))
Line4(0%).X2 = Line4(0%).X1
Next 0%
For m% =0 To 99 Step 2
Line4(m% + 1).BorderWidth = 1
Line4(m% + 1).BorderStyle = 1
Line4(m%).BorderWidth = 1
Line4(m%).BorderStyle =5
Line4(m%).Visible = False
Next m%
draw_graph
End Sub
Private Sub Form_Resize()
'look form.ScaleHeight = 8595
'look_form.ScaleWidth = 11880
look_form.ScaleLeft = 32767
look_form.ScaleTop = 32767
Picturel.ScaleLeft = 32767
Picture2.ScaleLeft = 32767
Picturel.ScaleTop = 32767
Picture2.ScaleTop = 32767
Picturel.Move 32767, 32767, ScaleWidth -
VScrolll.Width, ScaleHeight - HScrolll.Height
Picture2.Move 32767, 32767
If Picture2. Width < Picturel. Width Then
Picture2.Width = Picturel. Width
HScrolll.Max = 32767 - lacead
End If
If Picture2.Height < Picturel.Height Then



Picture2.Height = Picturel.Height
End If
HScrolll.Left = 32767

HScroll1.Top = ScaleHeight - HScroll1.Height +

32767
HScroll1.Width = Picture1. Width
VScrolll.Top = 32767
VScrolll.Left = ScaleWidth - VScrolll.Width +
32767
VScrolll.Height = Picturel.Height
HScroll1.Min = -32767
VScrolll.Min = -32767
HScrolll.Value = -32767
VScrolll.Value = -32767
HScrolll.Max = Picture2.Width -
Picturel. Width - 32767
If Picture2.Height > Picturel.Height Then
VScrolll.Max = Picture2.Height -
Picturel.Height - 32767
End If
'set change scrolls 1/10 of distance.
If HScroll1.Max > 10 And VScrolll.Max > 10
Then
HScrolll.LargeChange = HScrolll.Max / 10
VScrolll.LargeChange = VScrolll.Max / 10

esu print_form
Dima, b, ¢, d As Single
Dim j, r, 1 As Single
Dim laeead, rim_right, rim_left, rad As Single
Dim x, xo0, y As Single

Dim slide_sen, chung As Single

Else
HScrolll.LargeChange = 1000
VScrolll.LargeChange = 1000
End If
HScroll1.Enabled = True

If (Picturel.Height < Picture2.Height) Then

VScrolll.Enabled = True
Else

VScrolll.Enabled = False
End If
HScrolll.Refresh
VScrolll.Refresh
End Sub
Private Sub hscrolll_change()
Picture2.Left = -HScrolll.Value
End Sub
Private Sub hscrolll_scroll()
Picture2.Left = -HScrolll.Value
End Sub
Private Sub vscrolll_change()
Picture2.Top = -VScrolll.Value
End Sub
Private Sub vscrolll_scroll()
Picture2.Top = -VScrolll.Value
End Sub

Dim real_temp, real_time, real_time_sec,

real_time_min As Single
Dim n, p, start, k As Integer
Private Sub draw_graph()

Picture2.Cls
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For hour_field% = 0 To 23 Step 1
rsdate. MoveFirst
real_time_hour = hour_field%
select_hour
For sec% = 5 To 3600 Step 5
If sec% =5 Then
temp_5! = rsdate.Fields(real_hour)
'Line3(hour_field%).X1 = (500 +
(hour_field% * 450))
'Line3(hour_field%).X2 = (500 +
((hour_field% + 1) * 450))
'"Line3(hour_field%).Y1 = (8000 -
(rsdate.Fields(real_hour) * 75))
End If
If sec% = 1800 Then
temp 30! = rsdate.Fields(real_hour)
"Line3(hour_field%).Y2 = (8000 -
(rsdate.Fields(real hour) * 75))
End If
If sec% = 3600 Then
temp 60! = rsdate.Fields(real_hour)
End If
rsdate.MoveNext
Next sec%
Line3(hour_field%).X1 = ((500 + 920) +
(hour_field% * 410))
Line3(hour_field%).X2 = ((725 + 920) +
(hour_field% * 410))
Lined(hour_field%).X1 =
Line3(hour_field%).X2
Lined(hour_field%).X2 = ((950 + 920) +
(hour_field% * 410))

If hour_field% = 0 Then
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Line3(hour_field%).Y1 = ((8000 - 500) -

(temp_5! * 65))

Else

Line3(hour_field%).Y1 =

Lined(hour_field% - 1).Y2

End If

Line3(hour_field%).Y2 = ((8000 - 500) -
(temp_30! * 65))

Lined(hour_field%).Y1 =
Line3(hour_field%).Y2

Line4(hour_field%).Y2 = ((8000 - 500) -
(temp_60! * 65))

Next hour_field%
End Sub
Private Sub command_next_Click()
day =day + 1

Unload print_form

Load print_form

print_form.Show
End Sub
Private Sub command_previous_Click()
day=day-1
Unload print_form
Load print_form
print_form.Show
End Sub

Private Sub Form_Activate()

print_form.Caption = "Graph display between

temperature and duration of " & Str(day) & "

day

rsinitial. MoveFirst



text_insulator.Text = "Type of insulation is " &
rsinitial. Fields("type of insulation")
text_temperature.Text = "At temperature " &
Str(rsinitial. Fields("temperature")) & " degree "
text_duration.Text = "for " &
Str(rsinitial. Fields("duration")) & " day"
text name_surname.Text="By " &
rsinitial. Fields("name") & " " &
rsinitial.Fields("surname"
End Sub
Private Sub Form_Load()
select_day
If day <= 15 Then
makedata
End If
print_form.Caption = "Graph display between
temperature and duration of " & Str(day) & "
day"”
Text6.Text = "Graph display between
temperature and duration of " & Str(day) & "
day"
If day =1 Then
command_previous.Enabled = False
Else
command_previous.Enabled = True
End If
If day = 15 Then
command_next.Enabled = False
Else
command_next.Enabled = True
End If
text_insulator.BackColor = &HCOCOFF
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text_temperature.BackColor = &HCOCOFF
text_name_surname.BackColor = &HCOCOFF
text_duration.BackColor = &HCOCOFF
Text5.BackColor = &HCOCOFF
Text6.BackColor = &HCOCOFF
Picture2.BackColor = &HCOCOFF
print_form.ScaleLeft = 0

print_form.ScaleTop =0

Picturel.ScaleLeft =0

Picture2.ScaleLeft =0

Picturel.ScaleTop =0

Picture2.ScaleTop = 0

Picturel . Move 960, 0, ScaleWidth, ScaleHeight
Picture2.Move 960, 0, ScaleWidth, ScaleHeight
Fori% =0To 10

Text1(i%).BackColor = &HCOCOFF
Text1(i%).Alignment = 2
Text1(i%).BorderStyle = 0

Text1(1%).Height = 100

Text1(1%).Width = 350

Text1(i%).Top = ((500 - 50 + 500) + (1% * 650))
Text1(i%).Left = (100 + 960)

Text1(i%).Text = Str(100 - (1% * 10))
Linel(i%).BorderColor = &HFF&
Line1(i%).X1 = (500 + 960)

Line1(i%).X2 = (11300)

Linel(i%).Y1 = (500 + 500 + (% * 650))
Linel(i%).Y2 = (500 + 500 + (i% * 650))
Next i%

Fori% =0 To 24

Line2(i%).BorderColor = &HFF&
Line2(i%).X1 = ((500 + 960) + (% * 410))



Line2(i%).X2 = ((500 + 960) + (i% * 410))
Line2(i%).Y1 = (500 + 500)
Line2(i%).Y2 = (8000 - 500)
Next i%
Line2(0).BorderWidth =2
Linel(10).BorderWidth =2
Fori% =0 To 12
Text2(i%).BackColor = &HCOCOFF
Text2(1%).Alignment = 2
Text2(i%).BorderStyle = 0
Text2(1%).Height = 100
Text2(1%).Width = 300
Text2(i%).Top = (8100 - 500)
Text2(i%).Left = (500 + 960 - 150) + (1% *
(900 - 80)))
Text2(1%).Text = Str(i% * 2)
Next i%
Text3.BackColor = &HCOCOFF
Text3.Alignment = 2
Text3.BorderStyle =0
Text3.Height = 100
Text3.Width = 1800
Text3.Top = (200 + 500)
Text3.Left = (150 + 960)
Text3.Text = "Temperature (celcious)"
Text4.BackColor = &HCOCOFF
Text4.Alignment = 2
Text4.BorderStyle = 0
Text4.Height = 100
Text4. Width = 850

viesu warning_form

Private Sub command_you_know_Click()

Text4.Top = (8350 - 500)
Text4.Left = (10600)
Text4.Text = "Time (hour)"
draw_graph
End Sub
Private Sub Commandl_Click()
Printer.CurrentY = Printer.CurrentY + 500
'Printer.Print " "
Printer.CurrentY = Printer.CurrentY + 100
Printer.ScaleTop = 500
Printer.EndDoc
print_form.PrintForm
End Sub
Private Sub Command2_Click()
Unload print_form
Load look _initial form
look_initial_form.Show
End Sub
Private Sub Form_Resize()
print_form.ScaleLeft =0
print_form.ScaleTop =0
Picturel.ScaleLeft = 0
Picture2.ScaleLeft = 0
Picturel.ScaleTop =0
Picture2.ScaleTop =0
Picturel.Move 0, 0, ScaleWidth, ScaleHeight
Picture2.Move 0, 0
Picture2.Width = Picturel.Width
Picture2.Height = Picturel.Height
End Sub

Unload test_form



"*** Set initial of serial port connection ***
MSComm1.Settings = "9600,N,8,1"
MSComm1.CommPort = comport
MSComm1l.InputLen = 1
MSComm1.PortOpen = True

osu out_of water_form
Private Sub Command]_Click()
Unload test_form
"*** Set initial of serial port connection ***
MSComm1.Settings = "9600,N,8,1"
MSComm]l.CommPort = comport
MSComm1.InputLen = 1
MSComml.PortOpen = True
MSComm1l.RThreshold = 1
"*** Send bit stop to micropro ***
MSComm1.Qutput = Chr$(Asc("r"))
End
End Sub

Tatga modulel
Public db, db_edit, t v As Database
Public rsdate, rsdate_edit, rs_t_v As Recordset
Public rsinitial, rsinitial edit As Recordset
Public locate, destinate As String
Public destinatel, destinate2 As String
Public dat As String
Public nam, sur, insu As String
Public real_hour As String
Public day As Single
Public previous_from_test As Single

Public day now As Single

123

MSComm1.RThreshold = 1

"*** Send bit stop to micropro ***
MSComm1.Output = Chr$(Asc("r"))
End

End Sub

Private Sub Form_Load()
tee! =0
out_of water form.Hide
End Sub

Private Sub Timerl_Timer()
tee! = tee! + 1

If tee! > 30 Then

out_of water_form.Show
Timerl.Enabled = False
End If

End Sub

Public temp, clea As Integer

Public dur As Integer

Public real time hour As Single

Public vtc, temperature As Single

Public tbase, vbase, vnext, tadd As Single
Public comport As Integer

Public v_ruam, jum_nun, temp_ruam As Single
Public temp_sib, temp_nuay As String

Public noi, mark, noi_noi As Long

Public Sub link_t_v()



Set t_v = OpenDatabase("c:\my

documents\ping\database\reference.mdb")

Setrs_t v=t_v.OpenRecordset("temp_voltage",

dbOpenDynaset)
End Sub
Public Sub makedata()
Set db = OpenDatabase(destinate)
Set rsdate = db.OpenRecordset(dat,
dbOpenDynaset)
Set rsinitial = db.OpenRecordset("initial",
dbOpenDynaset)
End Sub
Public Sub editdata()
Set db_edit = OpenDatabase(destinate)
Set rsdate_edit = db_edit.OpenRecordset(dat,
dbOpenDynaset)
Set rsinitial_edit =
db_edit.OpenRecordset("initial",
dbOpenDynaset)
End Sub
Public Sub fieldinitial()
rsinitial. MoveFirst
rsinitial Edit
rsinitial. Fields("name") = nam
rsinitial. Fields("surname") = sur
rsinitial. Fields("type of insulation") = insu
rsinitial Fields("temperature™) = temp
rsinitial. Fields("clearance of temp") = clea
rsinitial.Fields("duration") = dur
rsinitial. Update
End Sub
Public Sub select_hour()

Select Case real_time_hour

Case 0

real_hour = "hour 0"
Case 1

real_hour = "hour 1"
Case 2

real_hour = "hour 2"
Case 3

real hour = "hour 3"
Case 4

real_hour = "hour 4"
Case 5

real_hour = "hour 5"
Case 6

real_hour = "hour 6"
Case 7

real _hour = "hour 7"
Case 8

real hour = "hour 8"
Case 9

real_hour = "hour 9"
Case 10

real_hour = "hour 10"
Case 11

real_hour = "hour 11"
Case 12

real_hour = "hour 12"
Case 13

real_hour = "hour 13"
Case 14

real_hour = "hour 14"

Case 15
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real_hour = "hour 15"

Case 16

real_hour = "hour 16"

Case 17

real_hour = "hour 17"

Case 18

real_hour = "hour 18"

Case 19

real_hour = "hour 19"

Case 20

real_hour = "hour 20"

Case 21

real_hour = "hour 21"

Case 22

real_hour = "hour 22"

Case 23

real_hour = "hour 23"

Case 24

real_hour = "hour 24"

End Select
End Sub
Public Sub select_day()

Select Case day
Case 1
dat = "date 1"

destinate = destinatel
Case 2

dat = "date 2"

destinate = destinatel
Case 3

dat = "date 3"

destinate = destinatel

Case 4

dat = "date 4"

destinate = destinatel
Case 5

dat = "date 5"

destinate = destinatel
Case 6

dat = "date 6"

destinate = destinatel
Case 7

dat = "date 7"

destinate = destinatel
Case 8

dat = "date 8"

destinate = destinate2
Case 9

dat = "date 9"

destinate = destinate2
Case 10

dat = "date 10"

destinate = destinate2
Case 11

dat = "date 11"

destinate = destinate2
Case 12

dat = "date 12"

destinate = destinate2
Case 13

dat = "date 13"

destinate = destinate2
Case 14

dat = "date 14"
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destinate = destinate2
Case 15

dat = "date 15"

destinate = destinate2
End Select
End Sub
Public Sub select_day_now()
Select Case day_now
Case 1

dat = "date 1"

destinate = destinatel
Case 2

dat = "date 2"

destinate = destinatel
Case 3

dat = "date 3"

destinate = destinatel
Case 4

dat = "date 4"

destinate = destinatel
Case 5

dat = "date 5"

destinate = destinate
Case 6

dat = "date 6"

destinate = destinatel
Case 7

dat = "date 7"

destinate = destinate!l
Case 8

dat = "date 8"

destinate = destinate2
Case 9

dat = "date 9"

destinate = destinate2
Case 10

dat = "date 10"

destinate = destinate2
Case 11

dat="date 11"

destinate = destinate2
Case 12

dat = "date 12"

destinate = destinate2
Case 13

dat = "date 13"

destinate = destinate2
Case 14

dat = "date 14"

destinate = destinate2
Case 15

dat = "date 15"

destinate = destinate2
End Select
End Sub
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o [ d
Source code Iﬂillﬂﬁuﬂ‘lﬂ‘“lﬂﬁlmuua f’f‘lﬂiﬁ\luiﬂiﬂ'ﬂui'niﬁlaaﬁ

;12 : address of data to write in real time

clock

;10 : address of data in it

;r1 : loop of number of data to want to

recieve

;16 : loop of recieve and send

;17 @ delay

;define port and pin name

lcd_en bit p2.6
led_rs  bit p2.5
led_rw bit p2.4
led_addr equ 030h
lcd_dataequ 031h
adde_s equ 11010000b
address of ds1307
sda_s equ pl4
scl. s equ pl.3
adde a equ  10010000b
of pcf8591
con_a equ 01000000b
byte of pcf8591
conl_a equ 01000001b

byte of pcf8591a to d channal 1

sda_a equ pl.6

scl a equ plL.5

org 0000h

begin:

; adde is

;address
;control

;control

mov  pl#11101110b ;clear status all

device

mov  p0,#00000000b ;clear databus

call delay
setb  plo
call delay
clr pl.0
call delay

mov  p2,#11111111b ;clear status

keypad and 1 - wire
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mov ~ p3,#00011111b ;clear status lcd, r-

2r,p3.2-p3.4
clr led Tw

mov  21h,#00h

:mov  52h,#00010100b;set duration for

test

;mov . 58h,#00001001b;set temp luk sib

;set old sec in 0

;mov  59h,#00000000b;set temp Iuk nuay

mov  5ah,#00h
mov  5bh,#00h
mov  5ch,#00h
mov  5dh#00h
mov  Seh,#0bh
mov  63h,#0%h
mov  21h,#00h
mov  6fh,#00h

mov  6ah,#00h
;mov  6¢h,#00h
;mov  6dh,#0ffh
;mov  Geh #0fth



mov  72h,#00h

mov  70h,#00h

mov  71h,#00h

setmode:mov
smod
anl
mov
mov
mode 2
mode 1
mov
mov
value
mov
setb

timer 1 setb
timer 0
setb
mov
drive heater
call

jnb

a,pcon ;clear

a,#01111111b

pcon,a

tmod,#20h stimer 1
;timer 0

scon,#40h ;set mode

th1,#0fah ;set reload

t11,#0fah

trl ;start

tr0 ;start

ren

20h,#0fth ;for do not

dac

ri,$ ;for initial

condition of testing

clr
mov
jnb
clr
mov
jnb

clr

ri
52h,sbuf
ri,$

ri
58h,sbuf
ri,$

ri

mov
jnb
clr
mov
mov
add
mov
jnb
clr
mov
mov
add
mov
jnb
clr
mov
mov
add
mov
mov
clr
subb
mov
mov
mov
clr
subb
mov
mov
mov
mul

add

59h,sbuf
ri,$

ri
70h,sbuf
a,#90d
a,70h
70h,a
ri,$

ri
71h,sbuf
a,#100d
a,71h
71h,a
ri,$

n
72h,sbuf
a,#50d
a,72h
72h,a
a,58h

c

a,#30h
58h,a
6bh,a
a,5%h

c

a,#30h
59h,a
a,58h
b,#0ah
ab

a,5%h
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mov  58h,a

start:  jnb ri,$
clr ri
mov  a,#'s
cjne a,sbuf start
data_to_send_to_rtc: mov
33h,#00000000b;set second
mov
34h,#00000000b;set minute
mov
35h,#00000000b;set hour
mov
36h,#00000001b;set day
mov
37h,#00000000b;set date
mov
38h,#00000001b;set month
mov
39h,#00000001b;set year
mov
3ah,#10000000b ;set control byte
main: call write_data
call init_lcd
main_1:call read_data
call adc
call drive_heater
call dac
call adcl
call send_hex_temp ;for
display

call check temp 0

call loop

display

led

call check_water

call check_reset

digital value

jmp  main_l

« 30 3 e 3 e e e ok ok e e ok ke ok ™
JERERE ****** drive heater

3 3k e S s e e oo ok ok ke ok ok ok ok

drive_heater:  mov
mov
mul
add
mov
clr
subb
jc
mov

SRR SRR RS

mov
jmp

check_half: mov
cir
subb
clr
subb
jz
jc

check_half halfimov
clr
subb

clr

a,54h
b,#0ah

ab

a,55h
69h,a

c

a,58h
check_half
a,71h

20h,a
drive_return
a,58h
c
a,#02h
c
a,69h
half
half
a,58h
c

a,#20d

;with get



subb  a,6%h
jz half_half
jc half half
mov  20h,#00h
jmp  drive return
half_half: mov  a,72h
mov  20h,a
jmp drive_return
half: mov  a,70h ;**
mov  20h,a
drive_return:  ret

JREFERRRExLRRE¥* check drive heater

EEEREEREREE
;suad: MoV a#SOh jEREEERxvRs
H mov  b#40d

; div ab

; mov  a,#90d

; clr c

; subb  a,58h

> mov  b#

;************** delay

LR AL 2 22 L2 2L 2 2 2 1
delay 100ms: mov  17,#150
delay 100ms_1:mov  r16,#0e6h

delay 100ms_2: nop
nop
djnz  r6,delay 100ms_2
djnz  r7,delay_100ms_1

ret

;************** delay 1 sec

EREkEkkkkkEE

delay 1 sec:  mov
delay 1 sec_1: call
djnz

ret
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15,#10
delay_100ms
r5,delay 1 _sec_1

JEERERRXRERR chock temperature

Sekokkokkkkk

check_temp 0: djnz
djnz
mov
mov
jmp

add_in: mov
call
mov
add
mov
mov
add
mov
mov
add
mov
mov
add
mov
mov
jmp

check _temp:  mov

check _temp 1: mov
anl
jz

mov

5eh,check_temp
63h,add _in
S5eh,#01h
63h,#01h
return_temp
68h,#0ah
average
a,5th

a,64h

64h,a

a,60h

a,65h

65h,a

a,61h

a,66h

66h,a

a,62h

a,67h

67h,a
Seh,#0bh
return_temp
dptr,#4000h
a,53h
a,#11000000b
temp_is_0

a,#00h



movce

cjne

;53h is a2d value

temp_is_0:

add_temp:

mov
movce
mov
mov
movce
mov
mov
movce
mov
mov
movce
mov
jmp
mov
mov
mov
mov
mov
add
mov
mov
add
mov
mov
add
mov
mov
add

mov

a,@atdptr
a,53h,add_dptr

a,#01h
a,@a+dptr
54h,a
a,#02h
a,@a+dptr
55h,a
a,#03h
a,@a+dptr
56h,a
a,#04h
a,@a+dptr
57h,a
add_temp
54h,#00h
55h,#00h
56h,#00h
57h,#00h
a,54h
a,5ah
5ah,a
a,55h
a,5bh
S5bh,a
a,56h
a,5ch
Sch,a
a,57h
a,5dh
S5dh,a

return_temp:
add_dptr:
add_dptr_I:

ret
mov
inc
djnz

jmp

r0,#05h
dptr
10,add_dptr_1

check_temp_1

;***************** average

35 3 3k ok 3k ok ok 3k ok 3k ok ok ok kK ok Rk K

average:mov

check more 9:

sol_is_10:

more_10:

cal on:

a,5ah
mov
div
mov
mov
mul
add
mov
div
mov
clr
mov
subb

jz

jmp
inc
mov
jmp
inc
clr
mov
subb
mov

mov

b,68h

ab

5fh,a
a,#0ah

ab

a,5bh
b,68h

ab

60h,a

c

a,#0ah
a,60h
sol_is_10
jc more_10
cal on
5th
60h,#00h
cal_on

5th

a,60h
a,#0ah
60h,a
a,#0ah
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mul
add
mov
div

mov

check_more 9 1:

sol is 10 1:

go_on_l:

more_10_1:

go on _11:

cal on_1:

mov
subb
jz

jc
jmp
inc
mov
cjne
inc
mov
mov
Jmp
inc
mov
cine
mc
mov
clr
mov
subb
mov
mov
mul
add
mov

div

ab

a,5ch

b,68h

ab

61h,a

clr c
a,#0ah
a,61h
sol is 10 1
more 10 1
cal_on_1
60h

a,60h
a,#0ah,go_on_1
5th
60h,#00h
61h,#00h
cal_on_1
60h

a,60h
a,#0ah,go on_11
5fh
60h,#00h

a,61h
a,#0ah
61h,a
a,#0ah
ab
a,5dh
b,68h
ab

mov

check_more 9 2:
mov
subb
jz
jc
jmp

sol is 10 2: inc
mov
cjne
inc
mov

cjne

62h,a

clr c
a,#0ah
a,62h
sol_is 10 2
more_10_2
cal on 2
61h

a,61h
a,#0ah,go_on_2
60h

a,60h

a,#0ah,go on before 2

inc
mov
go_on_before_2:
go_on_2: mov
jmp
more_10_2: nc
mov
cjne
inc
mov

cjne

5fth

60h,#00h

mov  61h,#00h
62h,#00h

cal on 2

61h

a,61h

a,#0ah,go_on_22
60h
a,60h

a,#0ah,go_on_before 22

inc

mov
go_on_before 22:mov
go _on 22: cr ¢

mov

subb

5th
60h,#00h
61h,#00h

a,62h
a,#0ah
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mov  62h,a

cal_on_2: mov  5ah,#00h

mov  5bh#00h
mov  5ch,#00h
mov  5dh,#00h
smov  Seh,#0bh

ret

;*********** Write data loop Apkkkkkkkkk

write_data: call start_s

mov  ajffadde s

call send;s

jc write_data_end
mov  a,#00h

call send_s
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call  send_s
;send address of ds1307
jc read_data_end

;jump if have error

mov

a,#00h

;lock position to address 00h

call

send_s

;send address of register byte

jc
call

call

read_data_end
stop_s

start_s

;send repeat start

mov

setb

a,#adde_s

acc.0

jc write_data_end ;set address bit as read mode

mov  10,#33h call send s

mov  rl,#08h ic read_data_end
write_data_2: mov a,@r0 mov  10,#3bh

call send s ;for keep data

jc write_data_end mov  rl,#07h

inc 0 ;because data have 7 data

djnz  rl,write_data 2 read_all: call recieve_s

;recieve data output in a

write_data_end: call stop_s mov @r0,a
ret jRRERERR**Leep for the
;******#**** read data ]oop future*********
E2 I 2L RSS2 24 inc 0
read_data: call start_s clr sda_s
;send start condition call clkpulse_s
mov  ajadde s setb  sda s
;set a as address bit ( to write mode) djnz  rl,read_all

call recieve_s



mov  @r0,a
setb  sda_s
;send ack bit
call clkpulse s
;clock for send ack bit
read data end: call stop_s
;send stop condition

ret

;****************Sendtopc

o e ok o e e ke ok ok ok k ok R
;a: is data to be send

send to pc: clr ti

mov  sbufa

jnb 11,$
clr ti
ret

j¥r®eRARRE* send hex value of temp to pc
RREEERER
send hex_temp: mov  a,53h

;clr c

subb  a,#50d

call send_to pc

;mov  b,#100

;div ab

;add  a,#30h

;call  send to_pc

:mov  ab
;mov  b#10
;div ab

;add  a,#30h
;call  send_to_pc

:mov. . ab
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;add  a,#30h
;call  send_to_pc
ret
SERREXRRRERERER 5 t0 ] converter
ERERERRER
;for control water level channal 2
adc: jnb scl_a,adc_end
Jjump if bus busy
jnb sda_a,adc_end
;jump if bus busy
call start_a
;send start condition
mov  a,ffadde_a
;set a as address bit
call send_a
;send address of pcf8591
jc adc_end
;jump if have error
mov  a,ffcon_a
;set a as control bit
call send_a

;send control bit

jc adc_end
call start_a
;send repeat start

mov  afadde_a
setb  acc.0

;set address bit as read mode
call send_a
jc adc_end
call recieve_a

;recieve data



mov  32ha

;give digital data in 10

o e 2 2 0 o o o o ok e o o ok o ol o o o ok oK ke ok ok ke ok ok ok ok ko ke ok ok
H

*xk
setb sda a
:send ack bit
call clkpulse_a
;clock for send ack bit
adc_end: clr c

call stop_a
;send stop condition
ret
;************** ato d—l converter
KkkkkokkkE
;control temperature channal 1
adcl: jnb scl a,adcl_end
;jump if bus busy
jnb sda_a,adcl_end
;jump if bus busy
call start_a
;send start condition
mov  a#adde_a
;set a as address bit
call send_a ;send
address of pcf8591
jc adcl_end
;jump if have error
mov  afconl_a
;set a as control bit
call send a ;send
control bit

jc adcl_end

call
repeat start
mov

setb

start_a ;send
a,#fadde_a
acc.0 ;set

address bit as read mode

call

jc

call
data

mov

setb
bit

call
send ack bit
adcl_end:

send_a

adcl_end

recieve_a ;recieve

53h,a

sda a ;send ack

clkpulse_a

clr c

call stop_a

;send stop condition

ret

JeERxERRE® dioital to analog

hkkkRkkRkRREERERE

;sbuf is digital to convert to analog

dac:  jnb
jnb
call
mov
call
jc
mov
call
jc
mov

call

sda_a,dac_end
scl_a,dac_end
start_a
ajffadde_a
send_a
dac_end
a#con a
send_a
dac_end

a,20h

send a

;clock for

135



dac_end:clr c
call stop_a

ret

;**************** CheCk water

e ok o o e ok ke ok ok 3k ok ok ok ok ok

check water:  jmp

check_water_con:
call
setb
call
clr

call

check_min_equal

setb
delay
pl.0
delay
pl.0

delay

call delay_1_sec

call delay 1 sec

call adc
call adc
call adcl
call adcl

mov  a,32h

anl a,#11111100b

jz water_less

mov  a,53h

anl a,#11111100b

jz water_less

mov  6ah,#00h

check_water_high: clr

clr p0.6
call delay
setb  pl.0
call delay
clr pl.0

call delay

p0.6

p0.7

call delay_1_sec

call  delay 1_sec

mov  6eh,#01h

call adc
call adc
call adcl
call adcl

call delay 1 sec

jmp  check_ water_exit

water_less:

delay 1_sec

delay 1 sec

inc
setb
clr
call
setb
call
clr
call

call

call

jmp

check_water_high

check_water_exit:

mov

ret

6ah
p0.7
p0.6
delay
pl.0
delay
pl.0

delay

6fh,3ch

jFFsEssssx*s check for minute is equal

kkkkRrRkkk
;6fh : old sec

;6eh : new sec

check_min_equal:

mov

cjne

a,6fh,min_not_equal

a,3ch
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jmp  min_is_equal
min_not_equal: jmp  check_water_con
min_is_equal: jmp
check_water_exit

;***#************ CheCk reset

e 3 e ok 3 o e ok e oke ode o ok ok ok

check_reset: mov  a,#50d
cine
a,6ah,check reset 1
mov  a,#0feh
call send_to_pc
call delay 1 sec
mov  a#0feh
call send_to_pc
call delay 1 _sec
jmp check reset 2
check reset 1: jnb ri,check_reset_exit
clr ri
mov  a#r
cjne
a,sbuf,check reset exit
check reset 2: mov  20h,#0ffh
;for do not drive heater
call dac
call led clr
call led_off
jmp  begin
check_reset _exit:
return: ret

JHERERRERRE gond ofpcf8591

BkkkkkpkkkkkkkEk
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send a: mov  r6,#08h ;8 bit to
send
send a_lirlc a ;rotate

data to send

mov  sda_ac ;put bit on
pin

call clkpulse_a ;built
clock pulse

dinz  r6,send a 1

setb  sda_a ;for check ack bit
in soon

call delay

setb  scl a  ;for change of data
line while clock line still high

call delay

jnb sda_a,send_a 2 ;jump if
slave send ack bit

clr scl_a

;for output

from this routine is low as other routine

call delay

setb c ;set error
bit

ret

send a 2:iclr  scl a

call delay
clr c
ret

j¥Rkxkkkkxd* gend of real time clock
dokekkkokkkkkkkkk

;input  a as data to transfer

; sda_ scl is clear

;output ¢ is high ( 1) if have error



; sda is low ( 0 ) if sending complete :
scl is low
send_s: mov  r6,#08h ;8 bit to send

send s lirle  a ;rotate data to send

mov  sda_s,c ;put bit on
pin

call clkpulse_s ;built
clock pulse

djnz  16,send_s_1

setb  sda_s ;for check ack bit
in soon

call delay

setb scl s  ;for change of data
line while clock line still high

call delay

jnb sda_s,send s 2 jump if
slave send ack bit

clr scl_s ;for output from

this routine is low as other routine

call delay
setb c ;set error bit
ret

send s 2:clr  scl s

call delay
clr c
ret

;¥r*EX2EN recieve data of pef8591

Ak dkkkkkkkkkkkkk

recieve_a:mov 16,#08h

recieve_a 1:  setb  scl_a ;tostart
data (bit) recieve from slave

call delay
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mov c,sda a

rlc a ;rotate bit data to
acc

clr scl a

call delay

djnz  r6,recieve_a 1

clr c ;for safe must set ¢
as low

ret

;*** recieve data of real time clock *******
;output : a contain recieve data
recieve_s:mov r16,#08h
recieve s 1:  setb scl s ;tostart
data (bit) recieve from slave

call delay

mov csda s

rlc a ;rotate bit data to
acc

clr scl_s

call delay

djnz  ré,recieve_s 1

clr c ;for safe must set ¢
as low

ret

¥xdkx® gtart condition of pef8591

kkERkEEEkE

start_a: setb  sda_a

setb scl a

call delay
clr sda_a
call delay
clr scl_a



ret
;#*** start condition of real time clock
3 o ok 2k ok ok sk ok ok
;output sda,scl clear
start_s: setb  sda_s

setb  scl_s

call delay
clr sda_s
call delay
clr scl s
ret

;¥*¥*42% stop condition of pcf8591
Rk RRRE
stop_a: clr sda_a

setb  scl a

call delay

setb sda a

call delay

ret
;¥*** stop condition of real time clock ****
;output sda scl is high
stop_s: clr sda_s

setb  scl_s

call delay

setb  sda_s

call delay

ret
;¥**** build clock pulse of pcf8591
kkkkkkkkkkikk
clkpulse a:call delay

setb scl a

call delay
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clr scl_a
ret
;*** build clock pulse of real time clock

kkkkEk

clkpulse_s:call delay

setb  scl_s
call delay
clr scl_s
ret

odkkdkokkkkkkkokkkk
3 delay

BkkckkkkkkkkkkkkkkkkkE

delay: mov  17#00ch ;each loop
= 50usec
delay 1I: nop
nop
dinz  r7,delay 1
ret
SREFRRRRERRLRRSREF Show time
o3 3 3k o ok S e sk ok o ke ke ok ok sk ok
show_time: mov  22h,3fh ;send date
call

change bed to_ascii
mov  42h,23h
mov  43h,24h
mov  44h#"
mov  22h,3dh ;send hour
call
change bed to_ascii
mov  45h,23h
mov  46h,24h
mov  47h#"
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mov  22h,3ch ;send check 100: mov  a,54h
minute cjne  a,#00h,not 100
call mov  a,55h
change _bed_to_ascii cjne  a,#00h,not_100
mov  48h,23h mov  46h#1'
mov  4%h,24h jmp  show_temp_1
mov  4ah#"' not_100: mov  46h#'’
mov  22h,3bh ;send mov  5ah,64h
second mov  5bh,65h
mov  21h,3bh mov  5ch,66h
call mov  5dh,67h
change bed_to_ascii mov  68h,#08h
mov  4bh,23h call average
mov  4ch,24h mov  54h,5fh
mov  4dh#P' mov  55h,60h
mov  4eh#1 mov  56h,61h
mov  4fth #n' mov  57h,62h
mov  50h#g' call drive_heater
mov  S1h#! call dac
mov 6eh#02h show_temp 1: mov  a54h
ret add a,#30h
;***************** ShOW temp mov 54h’a
FRRRTERRERAR KRRk mov a,55h
show_temp: mov  a,6eh add a,#30h
cine mov  55ha
a,#01h,show_temp 11 mov  a,56h
jmp  show_time add a,#30h
show _temp 11: mov  a,53h mov  56h,a
anl a,#11000000b mov  a,57h
jnz check_100 add a,#30h
mov  46h#'"’ mov  57h,a

jmp show_temp 1 mov  42h#¥



mov

mov

mov

mov

mov

mov

mov

mov

mov

mov

mov

mov

mov

mov

mov

mov

mov

mov

mov

mov

mov

ret

4304
44D 3+
45n 4+
47h,54h
48h,55h
49h
4ah,56h
4bh,57h
4ch,#60h
4dh#'C'
4eh #*
Afh#*
50h#*"
S1h#*
21h,3bh
64h,#00h
65h,#00h
66h,#00h
67h,#00h
5eh,#0bh
63h,#09h

;***************** Wammg

hkrekkrkkkkkkkkkkkE

warning;:

mov

mov

mov

mov

mov

mov

mov

mov

42h#'"’
43h#"'
44h #T'
45h,#1
46h,#m’
47h e
48h#'"’
4%h #'u'

mov

mov

mov

mov

mov

mov

mov

mov

mov

ret

4ah#p'
4bh#'"
4ch#n'
4dh#'o’
4eh #'w'
4fh #'
50h#''
Slh#'
21h,3bh

. e ok o ok o ok o sk ok 1
- i lcd display

kkkdkkckkkrkkkkk

loop: jmp

loop_con:mov  a,3fh

check_sec_equal
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;move min to a for

test

cjne

a,52h,loop_continue

mov  a,3bh ;move sec
toa

mov  b,#03

div ab

mov  ab

jz time

cjne  a#0lhtemp

call warning

jmp  loop_lcd r shf

loop_continue: mov
mov
div
mov
jz

temp: call

a,3bh
b,#02
ab
ab
time

show_temp



time:

loop_lcd_r_shf: call

call  check water
jmp  loop_led r shf
call show_time
led_r_shf
;right shift Icd display
call lcd_delay
call led clr
mov  lcd_addr,#000h
;set address 00h
call set_addr lcd
call led on
mov  lcd data,42h
call wrchar_lcd
mov  lcd_data,43h
call wrchar_lcd
mov  lcd_data,44h
call wrchar_led
mov  lcd_data,45h
call wrchar led
mov  lcd_data,46h
call wrchar_lcd
mov  lcd_data,47h
call wrchar_lcd
mov  lcd_data,48h
call wrchar_lcd
mov  lcd data,49h
call wrchar_led
mov  led_addr,#40h
call set_addr_lcd
mov  lcd_data,4ah
call wrchar_led
mov  lcd_data,4bh

call wrchar_lcd
mov  lcd_data,4ch
call wrchar_lcd
mov  lcd data,ddh
call wrchar_lcd
mov  lcd_data,4eh
call wrchar_lcd
mov  lcd_data4fh
call wrchar_lcd
mov  lcd_data,50h
call wrchar_lcd
mov  lcd_data,51h
call wrchar_led

loop_end: call icd_home

ret

j¥resxrexxxx check for second is equal

e L 1

;21h : old sec

check sec_equal: mov  a,3bh
cjne

a,21h;sec_not_equal

jmp
sec_is_equal
sec_not_equal: jmp  loop_con
sec_is_equal: jmp loop_end

;¥*¥xexxxx® change bed to ascii
kkbkkkkrkkkkkkkkk
change_bcd_to_ascii:

push acc

push b

mov  a,22h

mov  b,a

142



anl
swap
add
mov
mov
anl
add
mov
pop
pop

ret

a,#11110000b
a

a,#30h

23h,a

a,b
a,#00001111b
a,#30h

24h,a

acc

b

;write character to show on lcd

;1/p: led_data

wrchar_lcd: setb
mov
call
call
ret

;lcd display on

led_on: clr led 1s

led rs
p0,lcd_data
led clk

led on

mov  p0,#00001100b

call led_clk

ret

;set led address

;U/p: led_addr

set_addr_lcd: clr
mov
setb
mov
call
ret

;lcd right shift display

led_rs
alcd_addr
acc.”

p0,a
led_clk

led r_shf:

;initialize lcd

init_lcd: call
mov
mode
call
clock
call
off
call
mov
call
call
home display
ret

:lcd return home

clr led 1s
mov  p0,#00011100b
call led_clk

ret
led_delay
clr led 1s

p0,#00111000b ;8 bit

led_clk

led_off ;let only display

led_clr
p0,#00000110b
led clk

led home ;return

lcd_home: clr led rs
mov  p0,#00000010b
call led_clk
ret

;lcd clear display

led clr: clr led_rs
mov  p0,#00000001b
call led_clk
ret

;lcd only display off

led_off: clr led rs

mov  p0,#00001000b

;pulse lcd

143
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call led_clk lcd_delay 1: mov  r6,#0e6h
ret lcd_delay 2:  nop

;lcd clock nop

led_clk:setb  lcd_en dinz  16,lcd_delay 2
call led_delay djinz  17,lcd_delay_1
clr led_en ret
call led_delay AERERRRREIRRSARRS finich FEEETEREERS
ret finish:

;lcd delay end

led_delay: mov  17,#002



145

MANUIN 2.

4 Yo = - d
UNANUN A5 UNISANUN



nasus:yuasIn1snavdAonssuluiln ASon 27
cleciricalgEngineeringgbonference

r—»/ e

\5;»-\

"\'\*si\‘s f\

At0NAIL 115 ¥
]ullihmau (PW)
. BiAnnsatndtindo (PE)

- auddsningadavnudronssuluia (GN)

11-12 waAdmeau 2547
TsousuTbv'\/ma S ©OAQ YOUIINU -

cdutunisdads:sulas
MA3SANSSLIWWA ANL:SAONSSUAEAS
unanenaauouinu




147

ganaaeunIgadmhdmiunaunuabaldau

Water Absorption Testset for Underground Cable Insulation

o - o o 9 - 04 asw -
AOA MIMN ANAYY ﬂ?ﬁﬂﬁ“ﬂﬁﬂl" AIIAIU IWﬁl')%Qﬂ

- - - 4 o -t o
manImnssy i auzdmnssumans aonfuma Tulagwszeoundudinummisaranszi

0.8003N7 HYNAIANTZU LUADIANTEIN NFAUNNUNIUAT 10520

*mndnianssu Iihimas augimnssumans umiinndomaTulatuniuns

0. I¥OUANNUT MUBIVON NTUNWUMIUAT 10530

o v
unnaee
av o v a o
unaiseiiiunsadnganaaounisgadurives
aurumuoiaiialdduaiuninsgiu IEC - 605022 Taold
* v v
TulnsnouInsamesiienisnrvgugungiivenii Snyrsedui,
mMunua,manudeyauazudnira yanareuiiaIsanaroy
2 -, 2 e i :
Fuanmasgm 1dnsiaz 30 Fu uazmunugumgilinan 18 use
¥y
Qungil 50 - 90 IR UFAIFUA NADATZHZIINIMANDY YANATBUT
° ' A 19 wa ¥y d
awrsoinlddeiowuuda Tuldd 14auazain swrsainy
v - ' ° ' v - s
Foyah 1daalumitonus uanswarunisensuiuaes (Hu
nsMAn wanisiuvesganadeumIIsIRIUTAndBINY

WMATFIUAMUA

v
1Ay : aumAIDa,N3 RGN, MRS TEC 60502-2

Do

Abstract

This paper presents a construction of underground cable
insulation testset that is a testing water absorption topic follow IEC
60502-2 standard using microcontroller. The advantages of
microcontroller are control temperature of water, control level of water,
control timer, display graphic of data and record data. The maximum
load to test in this research is 30 loads, and this testing can have
constant temperature between 50- 90 °C in period of testing. This
research can use automatic mode that is more convenince. Furthermore
the testset can be recorded the memory and if can display data graphic
on monitor. The result can show testing water absorption follow the IEC

60502-2 standard.

Keywords: Cable Insulation,Water absorption , IEC 60502-2 Standard
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12/20(24) kV. Underground Cable Copper Stranded Conductor

XLPE Insulated and PE Sheated

v 1amuw7ii’aui’u AANATOVIIATYIU
Aved | yufou | wumas | M | wwneu | uunds | many
oA | s | s uANAN wms | mns uANAN
nh nameu | wameu | (n3u) naaey | nameu | (psy)
@3. | (nsw) (n) (n3) (n3)
un.)
70 0.3724 0.3735 0.0011 0.3750 03757 | 0.0007
120 | 03110 0.3129 0.0009 0.3389 03398 | 0.0009
240 | 03943 0.3947 0.0004 0.3518 03525 | 0.0007
400 | 03422 0.3430 0.0008 0.3420 0.3431 0.0011
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[1] G.F. Moore, Electric Cables Handbook, BSP Professional
Books,1997, p.50.

[2] 1EC No.60502-2 (Power cable with extruded insulation and their
accessories for rated voltages from 1 kV (U, =1, 2 kV) up to 30 kV
(U, =36kV)).

[3] Temperature sensor & Heater Catalog, ununizuuqmngﬁ =
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