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Abstract Plant engineering companies create or refer to requirements documents for each
related field, such as plant process/equipment/piping/instrumentation, in different engineering
departments. The process-related requirements document includes not only a description of the
process but also the requirements of the equipment or related facilities that will operate it. Since
the authors and reviewers of the requirements documents are different, there is a possibility that
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A Method for Extracting Equipment Specifications from Plant Documents and Cross-Validation Approach
with Similar Equipment Specifications

inconsistencies may occur between equipment or parts design specifications described in different
requirement documents. Ensuring consistency in these matters can increase the reliability of the
overall plant design information. However, the amount of documents and the scattered nature of
requirements for a same equipment and parts across different documents make it challenging for
engineers to trace and manage requirements. This paper proposes a method to analyze
requirement sentences and calculate the similarity of requirement sentences in order to identify
semantically identical sentences. To calculate the similarity of requirement sentences, we propose
a named entity recognition method to identify compound words for the parts and properties that
are semantically central to the requirements. A method to calculate the similarity of the identified
compound words for parts and properties is also proposed. The proposed method is explained
using sentences in practical documents, and experimental results are described.

Keywords: Plant requirement sentence, Named entity recognition, Rule-based reasoning.
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A Method for Extracting Equipment Specifications from Plant Documents and Cross-Validation Approach

with Similar Equipment Specifications
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Fig. 1 The proposed ‘two—way NER approach for identifying named entities in requirement sentences.
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Fig. 2 Process to find similar requirement sentences with itemized part, property, and value words
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Table 1 Meaning of entities in the mid and
small classification
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Table 2 A BIO tagging example for the
two-way NER approach

Token Mid Class Small Class
The B-Part O
rated I-Part B-Property
speed I-Part I-Property
of I-Part O
vertical I-Part B-Part
suspended I-Part I-Part
pumps I-Part I-Part
shall B-Property O
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1,800 B-Value I-Value
RPM I-Value I-Value
unless B-Condition O
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by I-Condition O
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Table 3 Two-way NER applying rule examples

Rule ID IF THEN
1 m:part(s:part) part(s:part)
2 m:property ()&equal (m:property, 'shall’) property ()
3 m:value(s:value) value(s:value)
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Table 4 Examples of different requirement sentences for the same part and property

Sentence 1

Vertically suspended

jockey pumps shall

not exceed 1,800 RPM unless

approved by the Standards Committee.

Sentence 2

Maximum operating speed of vertically suspended pumps shall not exceed
1,800 RPM unless approved by the Standards Committee.

Sentence 3

The rated speed of vertical suspended pumps shall not exceed 1,800 RPM
unless approved by the Standards Committee.

Sentence 4

For vertically suspended pumps having driver rating of 220 kW (300 HP) or
above and are not equipped with thrust bearings, two seismic sensors shall be
provided on the thrust bearing housing of the driver.

Sentence ID Part Property Value
1 Vertically suspended - not exceed 1,800 RPM
jockey pumps
9 vertically suspended Maximum operating not exceed 1.800 RPM
pumps speed ’
vertical suspended
3 pumps The rated speed not exceed 1,800 RPM
- B provided on the thrust
4 Two seismic sensors bearing housing
= WHe BFE 7He fARE A Astee BERT. cos_sim(sent_1, sent_2) = 0.895
Wy o FALE B A Aol E &= Part, BERT cos_sim(sent_1, sent.3) = 0.949
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Fig. 3 Part, Property, Unit, Modifier taxonomy structure example
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Fig. 5 Taxonomy structure-based similarity
calculation example
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Fig. 4 Example of updating part taxonomy

Table 5 NER model f1 score evaluation

Domain Part Property Value
Pump 0.923 0.758 0.837
Vessel 0.706 0.705 0.857
Tank 0.835 0.758 0.847

AbA o] taxonomy el Aol¥ wololil o]

FEE Hdoe=m 24 ‘—‘:‘:(Vertlcally
suspended pump’®} ‘horizontal suspended

pump)S A E Y2 Aog Ftx, A =9

e w258 TUE Ao stuA s 3
AMS 09682 AA st H}

goldwed x4 FAEE EgTax 34
ANA FAIEE ALbstr]ol SAES APl A
o) 7} 7he stk Aol vk ®beF Fig. 5] &
grgojSo thete] BERTE 283 A
AIEE AAbstH foE 7He] fAIRE AAbs
F Aoy o= e FAHS AAQder T
g o= T 7 dSA= AR Aot
ol THo] gt

STAMY EGolA ofol®lstE Value HIF
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Fig. 6 Implementation screen-shots
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