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Simulating Cement Plug Temperature During
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Introduction:

Accurate prediction of wellbore and slurry temperatures during plug cementing necessitates highly sophisticated calculations, even for the most straight forward scenarios. A new transient heat
transfer model is presented here that takes into account the effects of pulling pipe and pumping, enhancing the capability of plug slurry temperature simulations.

Plug Cementing: Balanced Plug & Pump and Pull (PAP): Prior Model: New Model:

MD/TVD (ft) MD/TVD (ft) MD/TVD (ft) MD/TVD (ft) MD/TVD (ft) MD/TVD (ft) . ) i
0.0:0.0 0.0:0.0 0.0:0.0 0.010.0 0.010.0 0.010.0 The or|g|na| model considers fluid s
. : Pull
flow and heat transfer with stationary l I ‘
pipe. It has been utilized in multiple
5 5 o [ ] [ ] ( ]
2000.0 +2000.0 2000.0 +2000.0 2000.0+2000.0 2000.0+2000.0 2000.0 +2000.0 2000.0 +2000.0 programs IN the oil and gaS |ndUStry
Grid Line
for over two decades.
[ ] ( ]
4000.013636.6 4000.013636.6 4000.013636.6 4000.013636.6 4000.013636.6 4000.013636.6
[ ] ( ]
-1
6000.0+3636.6 6000.013636.6 6000.013636.6 6000.013636.6 6000.013636.6 6000.013636.6 o o
j
[ } [ ]
® Center of mesh cell j+1
® Location of borehole wall. e o
9000.043636.6 » 9000.043636.6 » 9000.043636.6 » 9000.043636.6 » 9000.043636.6 - 9000.043636.6 » & Hoy/leks lone e i @l fuee

M spai - ahead 11.00 (ppg) ds - behind 10.00 (ppg) M s1 14.00 (ppg) M spa1l - ahead 11.00 (ppg) ds - behind 10.00 (ppg) M s1 14.00 (ppg)

Plug Operation Type 1: Balanced Plug Plug Operation Type 2: Pump and Pull

Basic Model:
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Balanced Plug Results
o e ——— Ve - N Y @ s 150-
i ! : ; : 130
140~ -t PrrmTTiemeemeeeoeee 1404--
: : : : : 1254
— 0 0 0 0 P — — 120 ------------------------------------------------------------------------------------------------------------------ —
T : : : : ' L T L
= 130 - e e T s B S = = = 1301--
s | | | | | o 1207 o | g
E E 2 A : E
© s s o o oo g +--
o 120 g 115 g 110 * X S * g 120
3 £ 110- £ Y% 3
e 107 g 12 1.0 S e 107~
1054
1004 | | | | 1004--
100_ 90 B T e T e e T el C R T PP
901 95- 90~
: : : : ' 90 : : : . : 80 : : : : ! i 80- : : :
2/1.782 4/3.28 5.5/4.778 9.625/8.921 11.75/11 0 5 10 15 20 25 0 50 100 150 200 250 300 11 14/9 29/21 82/41 160/61
Pipe OD/ID (in) Pull Speed (min/std) Cement PV (cP) Pipe OD/ID (in)
I After Displacement - Slurry Top T. (°F) M After Displacement - Slurry Bottom T.(°F)  =====-= Top, after displacement —— Top, after pulling @ Atfter Displacement - Top I After Displacement - Bottom 2 After Displacement - Slurry Top T. (°F) [ After Displacement - Slurry Bottom T. (°F)
B After POOH - Slurry Top T. (°F) After POOH- Slurry Botom T.°F)  s====- Bottom, after displacement == Bottom, after pulling A After POOH - Top X After POOH- Bottom B After POOH - Slurry Top T. (°F) After POOH- Slurry Bottom T. (°F)
Balanced Plug vs. PAP Results:
alanced Plug vs. esults:
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3. Pulling speed can impact the temperature of the slurry bottom significantly
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